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    Editorial


    For the first article in this volume, Dave E. Marcial and Jeambe B. Rendal, both of Silliman University, measured the level of teacher educators’ competency in ICT operations and concepts in both public and private HEIs in Philippines. While proven that teachers educators are not technophobic, there is a need to increase their level of ICT competency in order to reach the transforming stage, which involves developing innovative ways of teaching-learning.


    In line with the current emphasise to equip graduates with real-world problems solving at the workplace, Omar Majid, Tan Wee Chuen, Nur’aini Abdul Rashid and Hanafi Atan, all of Universiti Sains Malaysia, study the higher order thinking (HOT) skills involved in the delivery of computer science courses which deal with rapidly changing contents. With conventional teaching and learning showing deficiency in HOT skills in the first part, the second part of the study developed and evaluated a Web-based learning system (MELOR) that is intended to promote HOT skills in a technology-enabled learning environment.


    Given the importance of energy in daily life, Mohd Ali Samsudin, Abdul Hadi Harun, Noor Hasyimah Haniza (all from Universiti Sains Malaysia), Norfarah Nordin (National Higher Education Research Institute, Malaysia), and Corrienna Abdul-Talib (SEAMEO RECSAM, Malaysia), examine the effect of online project-based learning (e-PBL) on secondary school science students’ attitudes towards renewable energy (RE). Unsurprisingly, with increasing positive attitudes towards RE, the students are more comfortable using the social interaction sites to perform collaborative group work outside of school hours.


    In the fourth article, Norhafizah Ismail, Wan Zah Wan Ali, Aida Suraya Md Yunus and Ahmad Fauzi Mohd Ayub (all from Universiti Putra Malaysia) compare Polytechnic students’ learning achievement with or without the hybrid method, i.e. blended learning. This study finds the existence of a significant difference in learning achievement with the application of a combined method using Learning Management System (LMS) exploration and assessment using CIDOS.


    Fifth article by Habibah Ab Jalil (Universiti Putra Malaysia) and Maarten de Laat (Open University of the Netherlands) discover interaction patterns and participation of tutors and students in a discussion through a learning management system (LMS). Using social network analysis and the concept of a “community of practice”, they find that the pattern of assisted performance by a peer or tutor may depend on, among others, the type of task, group formation and the degree of tutor involvement.


    Related to the first article in this issue, Charity Onovughakpo Fakinlede, M.O. Yusuf, V.M. Adegbija and G.O. Oputa (all from University of Ilorin, Nigeria) assess lecturers’ readiness for online learning in Nigerian universities. The finding show positive situational and functional characteristics of faculty members which support online learning readiness.


    I hope, the readers will agree that integrating ICT for effective teaching and learning goes beyond hardware (providing access to resources) and software, curriculum and pedagogy; there are a lot more waiting to be discovered!


    Dr. Radziah Adam

    Deputy Chief Editor
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    Abstract


    This paper presents an empirical investigation of the level of competency in information and communication technology (ICT) operations and concepts as perceived by teacher educators in the four provinces of Central Visayas, Philippines. All respondents of the study were full-time faculty of teacher education programs in the provinces of Bohol, Cebu, Negros Oriental and Siquijor. A total of 383 responses from the faculty of 76 private and public higher education institutions were included in the analysis. A survey questionnaire was used based on the National ICT Competency Standard for Teachers. The study reveals that the level of competency in ICT operations and concepts is “good.” The result implies that the teacher educators can interpret and discuss basic computer operation and other information devices, including basic troubleshooting and maintenance, but have not experienced the actual demonstration of it. The level of competency in ICT operations and concepts is affected by the respondent’s age, marital status and number of years in teaching. Desktop, tablet and laptop ownership, and Internet access, also affect the level of competency in ICT operations. It can be concluded that the teacher educators are using and applying basic ICT tools with the desire to achieve innovative teaching and learning. There is an urgent need to increase the level of ICT competency among teacher educators, especially in the concepts and operations of technology.
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    Introduction


    Due to the development, growth and opportunities that have resulted from information and communication technology (ICT), ICT has become a fundamental necessity in educational institutions, government and businesses. Using ICT is a crucial step towards economic competitiveness. ICT is a key driver of putting innovation into action. The foreword of the UNESCO ICT-Competency Standards for Teachers (ICT-CST) states that “Traditional educational practices no longer provide prospective teachers with all the necessary skills for teaching students to survive economically in today’s workplace.” The UNESCO ICT-CST is a comprehensive guideline for equipping teacher educators with ICT competency necessary in this digital economy. The term “teacher educators” refers to faculty members in degree programs such as Bachelor of Science in Secondary Education and Bachelor of Science in Elementary Education offered in public and private HEIs. Hence, ICT in education provides various opportunities for accessing information, sharing information and learning. ICT has assisted in preparing students for later achievement in universities and the workforce, and ICT has helped students attain higher levels of achievement and motivation in schools (Apple Computer Inc., 2002).


    Within the context of a knowledge society, teachers and schools try to make use of ICT to improve students’ twenty-first-century skills. ICT skills are essential for individuals in every area of life (Yilmaz, 2011). In this context, ICT is a tool to help students master the skills required for ICT systems (Anderson, 2002). ICT is a tool to encourage self-regulated learning strategies (Karabenick, 2011). It is a tool to change the interaction within the classroom and to involve people outside the classroom with students’ learning activities (Harris in Anderson, 2002). Baylor and Ritchie (2002) state that many researchers operationalise ICT use in terms of a fundamental dichotomy in which ICT is either used as the subject of study or as an instructional tool to teach other content. ICT competency, as defined in the National ICT Standards of the Philippines, refers to the knowledge, skill, ability or characteristic associated with high performance on a job.


    Given the wide range of ICT skills among students, the study of Irfan Naufal and Noor Afidah (2012) aimed to ascertain and determine students’ basic ICT skills, advanced ICT skills, ability to apply the Internet for information access and for communication purposes. According to their study, basic ICT skills involve storage and data transfer as well as the use of word processing and electronic spreadsheet applications. Advanced ICT skills involve graphics, animation, video and multimedia design and development using particular software and authoring tools. The application of the Internet for information access involves the students’ skills in accessing the Internet, including the use of search engines and recording and downloading/uploading materials. Another type of ICT skill is application of the Internet for communication purposes such as the use of social networking, chat rooms, and emails to communicate with others, either for learning or socializing activities. Use of the Internet improves students’ research skills (Yilmaz, 2011). In addition, with Web 2.0 technology, which introduces many types of social networking sites, students can communicate, interact and socialize with others without much difficulty (Irfan Naufal and Noor Afidah, 2012). Currently, researchers do not consider ICT use to be a monolithic process but rather emphasise that ICT can be integrated into classrooms in many different ways (Vanderlinde, Aesaert and Braak, 2014). For instance, Tondeur, Van Braak and Valcke (2007) make a distinction between three types of computer use in teaching and learning: (1) the use of ICT as an information tool, (2) the use of ICT as a learning tool, and (3) learning basic computer skills.


    Despite the many pedagogical benefits of ICT in teaching and learning, technophobic teachers still exist in this digital knowledge revolution. Teachers who have a fear of computers are generally technophobic. Webster defines technophobia as a “fear or dislike of advanced technology or complex devices and especially computers”. Ali Asghar and Yalda (2012) summarised the factors that contribute to technophobia among teachers. These factors are “lack of knowledge about teaching the topic with computers, lack of access to computers, lack of confidence in computer skills, inadequacy for students’ needs and the attitude of computer introducer”.


    This study is part of a larger investigation of ICT competency among those in the teacher education program in Central Visayas, Philippines. Specifically, this paper aimed to answer the following research questions:


    
      	What is the level of ICT competency, in terms of technology operations and concepts, in the four provinces (Bohol, Cebu, Negros Oriental and Siquijor) of Central Visayas, Philippines?


      	What is the relationship between the respondents’ demographic characteristics, including sex, age, marital status, type of institution, number of years in teaching, highest education degree, and the level of ICT competency in operations and concepts?


      	What is the relationship between the respondents’ ownership of a desktop, smartphone, tablet, or laptop and the ICT competency level in operations and concepts?

    


    Review of Related Literature


    It is noted that UNESCO (2008) explains three approaches to achieving competency in terms of the concepts and operation of ICT. These are the use of basic tools, complex tools, and pervasive technologies. UNESCO ICT-CST describe these tools as follows. Basic tools include the use of computers, productivity software, drill and practice programs, tutorials, and web content as well as the use of networks for management purposes. Complex tools include visualisations in science, data analysis tools in mathematics and role-play simulations in social studies. These technologies are referred to as open-ended technologies for knowledge deepening. Pervasive technologies include a variety of networked devices, digital resources, and electronic environments that are used to create and support the community in its production of knowledge and anytime, anywhere collaborative learning.


    Technology operations and concepts are one of the skill domains described in the Philippine’s National ICT Competency Standards (NICS) for Teachers, which is adapted and used in this study. This domain includes competency related to technical operations and concepts and productivity using various ICT tools including computers, communication devices and applications available on-line or off-line. This domain has 4 competency standards: (1) demonstrating knowledge and skills in basic computer operation and other information devices, including basic troubleshooting and maintenance, (2) using appropriate office and teaching productivity tools, (3) understanding and effectively using the Internet and network applications and resources, (4) demonstrating knowledge and skills in information and data management.


    Efforts have been made to prepare teachers with ICT skills and to train them to be creative and innovative. The government, through its ministry of education, has introduced several ICT-related initiatives. For example, Soon, Pei and Fei (2013) revealed that knowledge in ICT operations is one of the many indicators that is rated to be important among science and mathematics teachers. The ICT skills enhancement framework is necessary for all levels of the education system.


    However, most educational institutions face many constraints to achieving high competency in ICT; one of the crucial factors for overcoming these constraints is to be equipped with adequate ICT resources and infrastructure, and this is most likely an expensive investment. Mohd Isa, Amirah and Mohamed Amin (2009) have reported that students in Malaysia have limited ICT facilities and equipment, Internet access problems, time constraints and high study loads. In recognition of similar problems, the Ministry of National Education in Turkey has expended considerable effort to improve the conditions of state schools in terms of technology and other arrangements. It is reported that approximately 90% of state schools in Turkey had an Internet connection by the end of 2009. Over 600,000 computers were distributed to schools across the country. In the Philippines, 65.6% of the school respondents revealed that their school has only 1–5 Mbps Internet connectivity (Marcial, 2012). Aside from infrastructure and organizational constraints, ICT integration in teaching and learning activities depends on teachers’ attitudes and beliefs (Altun and Bektaş, 2010; Alev, 2003; Tezci, 2010). To integrate ICT investments into ICT curricula, teachers’ knowledge, level of use and attitudes towards ICT should be identified and guided (Tezci, 2010). According to Zhao and Cziko (2001), teachers should meet three requirements before they start using technology in the classroom:


    
      	The teacher must believe that using technology will meet a higher-level goal than before.


      	The teacher must believe that using technology will not cause disturbances to other higher-level goals that he or she thinks are more important than the one being pursued.


      	The teacher must believe that he or she has or will have sufficient ability and resources to use the technology.

    


    Methodology


    Design and Research Site


    The study implemented a descriptive-correlative study and utilised a survey method. The study was conducted in all recognised higher education institutions (HEIs) offering any teacher education programs in Region 7 of the Philippines. Region 7 is composed of the four provinces of Central Visayas, Philippines, namely, Bohol, Cebu, Negros Oriental and Siquijor. The teacher education programs were degree programs such as Bachelor of Science in Secondary Education and Bachelor of Science in Elementary Education offered in public and private HEIs. All private and public HEIs, including community colleges, were included. The respondents of the study were all full-time faculty teaching any professional or specialisation courses in the teacher education program.


    Respondents


    All HEIs offering teacher education programs in Region 7 were considered. A total enumeration of respondents was employed. The identification of HEIs was based on the list provided by the Commission on Higher Education (CHED) Region 7 office, dated 31 January 2013. Table 1 shows the summary of the number of HEIs offering teacher education programs in the region.


    Table 1: Summary of HEIs offering teacher education program in Region 7
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    As shown in Table 2, a total of 76 out of 107 HEIs participated in the survey study. All schools in Bohol and Siquijor participated in the study. In Negros Oriental, 12 out of 21 schools participated and were included in the study analysis. Five HEIs in Negros Oriental are no longer offering a teacher education program as listed in CHED’s database. Some HEIs in Negros Oriental did not return the questionnaires. In Cebu, 40 out of 62 HEIs were included in the study analysis. The completed questionnaires from two schools were rejected due to the qualifications of the person who answered the survey questionnaire. Some Cebu schools opted not to participate in the study, and some did not return the questionnaires after several days of extension. In total, responses from 23 (30.26%) public and 53 (69.74%) private HEIs were included in the study analysis.


    Table 2: Summary of HEIs that participated in the study
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    Instrument


    The instrument used in data gathering to accomplish the specific objectives of the study was a survey questionnaire. Questions related to ICT competency in teacher development are based on the Philippine’s National ICT Competency Standards for Teachers. The respondents were asked to evaluate their competency level according to the five-point Likert scale as follows: 1 – poor (completely unfamiliar with the task), 2 – fair (just read about the task in a book/heard it from others), 3 – good (able to explain and discuss the task but has not experienced the actual process), 4 – very good (able to perform and carry out the task but needs help, advice and guidance from an expert), and 5 – excellent (able to perform and carry out the task proficiently without the help of an expert). The questionnaire was drafted based on national and integration competency standards. A test-retest was performed among 23 qualified testers to measure the reliability of the instrument. These testers were full-time faculty at Silliman University College of Education who teach in the high school department. They were chosen because they have similar teaching attributes to the respondents. The testers were randomly selected in coordination with the college dean. Administration of the test-retest was performed over two (2) weeks by distributing the hard copy of the questionnaire. Using statistical software, the test-retest answers were processed. Items that were not significant at either 0.01 or 0.05 levels were removed.


    Data Gathering and Statistical Treatment


    The survey administration process was performed during two distribution periods due to unexpected delays in the project funding. The first administration was performed on 1 to 30 April 2013 by the assigned area coordinators. Field enumerators were identified to assist during the distribution and collection of the self-administered questionnaire for each province. A briefing was conducted before the survey administration with an emphasis on the ethical standards and protocol. A post-enumeration meeting was also conducted. An endorsement letter from the CHED regional director was attached to all of the survey questionnaires. As part of the protocol, the program or school head was met with first, and this person was the source of information in terms of the total number of qualified respondents. Only those who were present at the time of the visit were given a questionnaire to complete, which was collected before the respondent left the school. Copies of the questionnaire were also left for the school staff to be distributed to all eligible respondents who were not present at the time of the distribution. Retrieval of these questionnaires was performed during the last week of April, 2013.


    Some schools in Cebu and one school in Negros Oriental were not visited because of geographical concerns. Instead, printed copies of questionnaires with a return postage stamp were sent via a courier addressed to the school head in reference to the CHED regional’s database. Follow-up processes were limited to making a telephone call and sending text messages to the respondents who did not respond by the indicated deadline. A weekly follow-up through email was also conducted to encourage greater participation from HEIs. The first distribution was performed from only 1 to 30 April 2013 to obtain necessary results for the skills enhancement training in May as scheduled. To improve the number of responses from the respondents and participation from other HEIs, a second distribution was performed from July to August 2013 by sending printed copies of the questionnaire to all respondents who were on vacation leave during the April visit. The questionnaires were mailed through a speed mailing service with the inclusion of a prepaid postage stamp. All questionnaires were sent directly to the dean or head of the teacher education program. In total, 383 responses were accepted and included in the analysis and came from 76 private and public HEIs in the four provinces. In this case, 40 survey questionnaires were rejected.


    The statistical tools employed in the data processing were the weighted mean for measuring the competency level and the chi-square test for testing the relationships.


    Results and Discussion


    Level of Competency in ICT Operations and Concepts


    The overall mean level of competency in ICT operations and concepts was 3.00, which is described as “good” (see Table 4). The overall result shows that the teacher educators have the ability to explain and discuss the task but have not experienced the actual process.


    Specifically, the data show that the respondents are remarkably good at working the essential components of a computer and managing email (x = 3.42). In contrast, editing video and soundtrack and adding simple enhancements was associated with the lowest level of competency (x = 2.51), which is described as fair. The ICT competency results for each task according to the province are shown in Table 4. The Bohol respondents were found to be superb in editing video and soundtrack (x = 2.56) as well as using storage devices for storing and sharing files. However, they had a fair competency in using online and offline support facilities for troubleshooting, maintenance and updates (x = 2.45). The Cebu respondents were excellent in relation to the main components of the computer (x = 3.59), software driver installation (x = 3.49), basics of spreadsheet (x = 3.54), slide presentation management (x = 3.50), LCD projector connectivity (x = 3.53) and emails with attachments (x = 3.61). The Negros Oriental respondents were excellent in terms of the fundamental components of the computer (x = 3.83), storage devices (x = 3.74), slide presentation management (x = 3.40), LCD projector connectivity (x = 3.47), connecting to the Internet via dial-up, LAN or Wi-Fi (x = 3.41) and emails with attachments (x = 3.59). The Siquijor respondents possessed many skills that are described as fair, such as computer settings configuration (x = 2.43), computer protection (x = 2.50), online and offline help facilities (x = 2.07), spreadsheet sorting (x = 2.50), spreadsheets computation and graphs (x = 2.50), spreadsheet printing and storing (x = 2.43), digital image enhancement (x = 2.43), media players (x = 2.43), video or sound enhancements (x = 2.07), digital photo storage (x = 2.43), and web and help applications (x = 2.57). Like Cebu and Negros Oriental, the Siquijor respondents were also superb at identifying and defining the functions of the key components of the computer as well as the computer peripherals (i.e., printer, scanner, modem, digital camera, speaker, others) (x = 3.64). In addition, they were superb in using storage devices for storing and sharing files (x = 3.71).


    The results signify that the competency level of the faculty in teacher education programs is in the technology literacy level. The results show that the faculty members in teacher education are competently using the necessary ICT tools. In terms of their level of technology literacy, teachers know only the necessary hardware and software operations, as well as productivity applications software, web browsers, communications software, presentation software, and management applications. UNESCO (2008) defines three approaches to achieving competency in terms of the operation of ICT tools. These are basic tools, complex tools, and pervasive technologies. The results show that the competency level in relation to a teacher’s work aspect is consistent with to the competency level in relation to the ICT operations and concepts of the teacher’s skill domain. As discussed, the skills include the competency related to technical operations and concepts of various ICT tools such as computers and communication devices as well as online and offline applications.


    The results imply that the teacher educators in Region 7 can interpret and discuss basic computer operation but have not experienced the actual demonstration of computer operation. The results also suggest that the teacher educators do not integrate productivity tools in their classrooms. Likewise, the teacher educators have never implemented the efficient use of the Internet and network applications, including resources, in the classroom. On a positive note, the results show that the teachers can work the essential components of a computer and can manage email; however, they need help and guidance from an expert. However, the results indicate that the teacher educators in the area are not familiar with video and soundtrack editing activities from having read the operation and theory from a book or having heard it from others.


    According to Shyamal Majumdar, Director General of the Colombo Plan Staff College for Technician Education (cited in Oliva, 2008), ICT in education has at least four stages: the emerging stage, which involves awareness of ICT; the applying stage, which involves learning ICT; the infusing stage, which involves the use and integration of ICT into the curriculum; and the transforming stage, which involves innovative learning by developing new ways of teaching-learning using ICT. The results of this study might indicate that the ICT competency of the teacher educators is still in the applying stage. The respondents have the ability to explain and discuss the task but have not experienced the actual process.


    Test of Relationships


    Table 3 shows the results of chi-square testing for determining whether significant relationships exist between the ICT competencies and demographic characteristics of the respondents. There is much evidence showing the relationship between age and level of ICT competency in operations and concepts. The respondents’ ages in this study were categorised according to Erikson’s stages of development as young adulthood (19–40), middle adulthood (41–65), and maturity (66–death). The data show that the young adult respondents had the highest level of competency and that the mature respondents had the lowest level of competency. Likewise, marital status is correlated with the level of ICT competency. The data show that the single respondents had the highest level of competency. Moreover, the number of years in teaching affects the level of competency in technology operations and concepts. In contrast, sex, type of institution and highest educational degree were not significantly related to the level of ICT competency in terms of operations and concepts as perceived by the respondents.


    Table 3: Relationship between ICT operations competency level and the respondents’ demographic characteristics


    
      
        	ICT Operations and Concepts

        	
          χ2 Value

        

        	
          p value

        

        	
          df

        

        	
          Remarks

        
      


      
        	Sex

        	
          7.85

        

        	
          0.097

        

        	
          4

        

        	
          Not Significant

        
      


      
        	Age

        	
          66.90

        

        	
          0.000

        

        	
          8

        

        	
          Significant

        
      


      
        	Marital status

        	
          20.00

        

        	
          0.010

        

        	
          8

        

        	
          Significant

        
      


      
        	Type of institution

        	
          2.18

        

        	
          0.702

        

        	
          4

        

        	
          Not Significant

        
      


      
        	No. of years in teaching

        	
          60.90

        

        	
          0.000

        

        	
          15

        

        	
          Significant

        
      


      
        	Highest educational degree

        	
          6.84

        

        	
          0.554

        

        	
          8

        

        	
          Not Significant

        
      

    


    


    The lack of a correlation between sex and ICT competency accords with the results of existing studies such as those of Hew and Leong (2011), Irfan Naufal and Noor Afidah (2012), among others. Hew and Leong (2011) showed that there are no significant gender differences in the use of word processing, presentation, spreadsheet, web, database, social networking or utility programs. However, Hew and Leong reported that male students demonstrated a significantly superior skill to that of their female counterparts in computer maintenance. Similarly, in the study conducted by Irfan Naufal and Noor Afidah (2012), in terms of the four ICT skills (basic ICT skills, advanced ICT skills, Internet use for information access, and Internet application for communication purposes), there were no significant differences between male and female students.


    The results of chi-square testing to determine whether significant relationships exist between ICT competency and the respondents’ technology ownership are shown in Table 5. The results show that there is evidence of a significant relationship between the ICT level of competency in technology operations and concepts and the respondents’ ownership of a desktop computer (χ2 (4, N = 383) = 22.60, p < .01). The competency level was also influenced by tablet ownership (χ2 (4, N = 383) = 12.20, p < .01), laptop ownership is correlated with the competency level (χ2 (4, N = 383) = 29.60, p < .01) and web accessibility in the school (χ2 (4, N = 383) = 21.90, p < .01). Understandably, respondents who owned a desktop, tablet or laptop and had access to the Internet had a higher level of competency than those who did not. Surprisingly, there was inadequate evidence that smartphone ownership has a significant correlation with the level of competency in technology operations and concepts.


    Table 4: Competency level of ICT in operations and concepts
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    Table 5: Relationship between ICT operations competency level and the respondents’ technology ownership


    
      
        	ICT Operations and Concepts

        	
          χ2 Value

        

        	
          p value

        

        	
          df

        

        	
          Remarks

        
      


      
        	Desktop ownership

        	
          22.60

        

        	
          0.000

        

        	
          4

        

        	
          Significant

        
      


      
        	Smartphone ownership

        	
          8.30

        

        	
          0.081

        

        	
          4

        

        	
          Not Significant

        
      


      
        	Tablet ownership

        	
          14.20

        

        	
          0.007

        

        	
          4

        

        	
          Significant

        
      


      
        	Laptop ownership

        	
          29.60

        

        	
          0.000

        

        	
          4

        

        	
          Significant

        
      


      
        	Internet accessibility in the school

        	
          21.90

        

        	
          0.000

        

        	
          4

        

        	
          Significant

        
      

    


    Conclusions and Recommendation


    Teacher educators in Region 7 are technologically challenged with innovative teaching and learning. Not all teacher educators are equipped with the recent tools for mobile and collaborative learning. They use and apply essential ICT tools with the desire to achieve innovative teaching and learning. There is an urgent need to increase the level of ICT competency among the teacher educators. What is interesting to highlight, however, is that it appeared that the teachers have not experienced the actual integration processes. There is a need to make a careful analysis of the many variables that affect ICT integration. There is a high demand for improving ICT integration, especially in its operations and concepts. Teachers must take advantage of existing and available tools offered in their institution or other organisations that emphasise open learning. It is highly recommended that ICT skills enhancement training for teacher educators be regularly conducted. Training providers should refer to any existing competency standards such as UNESCO ICT-CST, ISTE Standards·T, NICS-Teachers, and others. They should carefully customise the standards to make it scalable and adaptable in school.


    Acknowledgements


    The funding support provided by the Commission on Higher Education through the Philippine Higher Education Research Network (PHERNet) and facilitated by Silliman University through its Research and Development Center is gratefully acknowledged. The research expertise of Dr. Enrique Oracion and the involvement of Dr. Pablito de la Rama are very much appreciated. The assistance of Kristel Puno and the coordination of Ms. Mitzi Fortich, Ms. Dawn Iris Calibo and Dr. Jonathan Etcuban are deeply appreciated. The same appreciation is also given to all the field assistants and enumerators, namely: Rose Ann Digal, Ma. Hazel Pantoja, Melissa Tamayo, Rosie Namoc, Mary Ann Caliao, Aahron M. Dinauanao, Cynthia S. Abellanosa, Venancio B. Fernandez, Rafael Calvo, Fritzie D. Skinner, Marites C. Melendres, Glenn A. Arnado, Robbie Austen Vailoces, Lyviendo Dales, Ramcer Dy Teves, Sheila Garcia, and Edit Albit. We are also very grateful to all of the school heads for accommodating us during the survey. We also recognise the input and suggestions received during the International Research Conference on Higher Education in Bacolod City, Philippines on 3–5 July 2014.


    References


    Alev, N. 2003. Integrating information and communications technology (ICT) into pre-service science teacher education: The challenges of change in a Turkish Faculty of Education. EdD diss, University of Leicester, UK.


    Ali Asghar Yousefi Azarfam and Yalda Jabbari. 2012. Dealing with teachers’ technophobia in classroom. Advances in Asian Social Science (AASS) 2(2): 452– 455.


    Altun, T. and E. Bektaş. 2010. Views of regional boarding school teachers about the use of ICT in education. Procedia - Social and Behavioral Sciences 9 (2010): 462– 467.


    Anderson, R. E. 2002. Guest editorial: International studies of innovative uses of ICT in schools. Journal of Computer Assisted Learning 18(4): 381–386.


    Apple Computer Inc. 2002. The impact of technology on student achievement. http://www.oten.info/conferences/jukes/ResearchSummary.pdf.


    Baylor, A. L. and D. Ritchie. 2002. What factors facilitate teacher skill, teacher morale, and perceived student learning in technology-using classrooms? Computers & Education 39(4): 395–414.


    Commission on Information and Communications Technology. n.d. National ICT Competency Standards (NICS) for Teachers. National Computer Center. http://www.ncc.gov.ph/nics/files/NICS-Teachers.pdf.


    Harris, S. 2002. Innovative pedagogical practices using ICT in schools in England. Journal of Computer Assisted Learning 18: 449–458.


    Hew, T. S. and L. Y. Leong. 2011. An empirical analysis of Malaysian pre-university students’ ICT competency gender differences. International Journal of Network and Mobile Technologies 2(1): 15–29.


    Irfan Naufal Umar and Noor Afidah Jalil. 2012. ICT skills, practices and barriers of its use among secondary school students. Procedia - Social and Behavioral Sciences 46: 5672–5676.


    Karabenick, S. A. 2011. Classroom and technology-supported help seeking: The need for converging research paradigms. Learning and Instructions 21(2): 290–296.


    Marcial, D. E. 2012. Teaching and learning with technology in higher education institutions in the Philippines. Philippine eLearning Society Journal 3(1): 50–66.


    Mohd Isa Hamzah, Amirah Ismail and Mohamed Amin Embi. 2009. The impact of technology change in Malaysian smart schools on Islamic education teachers and students. World Academy of Science, Engineering and Technology 37: 379– 391.


    Oliva, E. 2008. Don’t confuse ICT education with ICT tools—educators. INQUIRER.net, November.


    Soon F. F., E. C. Pei and P. P. Fei. 2013. Development of ICT competency standard using the Delphi technique. Procedia - Social and Behavioral Sciences 103(2013): 299–314.


    Tezci, E. 2010. Attitudes and knowledge level of teachers in ICT use: The case of Turkish teachers. International Journal of Human Sciences 7(2): 19–44.


    Tondeur, J., J. Van Braak and M. Valcke. 2007. Towards a typology of computer use in primary education. Journal of Computer Assisted Learning 23(3): 197–206.


    UNESCO. 2008. ICT competency standars for teachers towards ICT skills for teachers. http://cst.unesco-ci.org/sites/projects/cst/default.aspx.


    Vanderlinde, R., K. Aesaert and J. V. Braak. 2014. Institutionalised ICT use in primary education: A multilevel analysis. Computers & Education 72: 1–10.


    Yilmaz, M. B. 2011. Opinions of primary school teachers on their students ICT skills and information technologies course. Procedia - Social and Behavioral Sciences 28(1): 503–509.


    Zhao, Y. and G. A. Cziko. 2001. Teacher adoption of technology: A perceptual control theory perspective. Journal of Technology and Teacher Education 9(1): 5–30. Quoted in Altun and Bektaş, 2010, 462–467.

  


  
    A Learning Object Organiser System for Higher Order Thinking


    Omar Majid1*, Tan Wee Chuen2, Nur’aini Abdul Rashid3 and Hanafi Atan4


    1,2,4School of Distance Education, Universiti Sains Malaysia, Malaysia

    3School of Computer Science, Universiti Sains Malaysia, Malaysia

    *momar@usm.my


    © Penerbit Universiti Sains Malaysia, 2015


    Malaysian Journal of Distance Education 16(2), 19–37 (2014)


    Abstract


    This paper presents a study of the higher order thinking involved in the delivery of computer science courses. The study involved two phases. In the first phase, a preliminary study was conducted to evaluate higher order thinking skills among the computer science students exposed to conventional teaching and learning. The results of the preliminary study revealed an obvious lack in the acquisition of higher order thinking by the students at the end of a course. The second phase of the study involved the development and evaluation of the Web-based learning system that is intended to promote higher order thinking skills in a technology-enabled learning environment. Several attributes of the system were studied, including the usability of the system in terms of its design to support outcome-based learning, learning strategies in promoting higher order thinking skills, collaborative learning, motivation and user control. Despite some weaknesses in the system, the results obtained were quite positive, indicating the potential of such a system to be used on a wider scale for the promotion of higher order thinking skills in computer science education.


    Keywords: Learning object, higher order thinking, concept map, conventional teaching and learning, web-based system


    Introduction


    The advancement of information and communication technology (ICT) has brought with it not only the acquisition of knowledge through the immense amount of resources made available by the technology but also the demand for the development of thinking skills associated with it. Ramirez and Bell (1994) noted that educators must recognise that students require an educational process through ICT that enables them to master the higher order thinking (HOT) skills, which are imperative for solving real-world problems in the workplace. Ivie (1998) highlighted that HOT has not received adequate attention in most teaching and learning approaches. The results from studies related to the teaching and learning of computer science courses have shown that many students fail to demonstrate the required thinking skills such as reasoning, analytical thinking and synthesis thinking (Chmura, 1998; Henderson, 1986). Consequently, concern has been raised that many graduates fail to meet the requirements and expectations of the workplace due to a lack of these skills (Wallis and Steptoe, 2006).


    Due to the importance of HOT, this study presents a development and evaluation of a Web-based system that is intended to promote and encourage HOT in the teaching and learning of computer science courses. In doing so, this paper first presents the background of HOT as well as the problems arising from the lack of HOT skills. A study is presented that looks at the extent to which HOT is incorporated into the conventional teaching and learning of a computer science course. Accordingly, the design and development of a prototype Web-based learning system, which is designed to support and promote HOT in teaching and learning processes, are presented. A feasibility study was conducted to elucidate the students’ attitudes pertaining to the system in the support of outcome-based learning, the learning strategies deployed in the promotion of HOT, the ensuing collaborative learning and the students’ motivation.


    Higher Order Thinking


    Most researchers relate HOT to Bloom’s taxonomy in the categorisation of thinking skills. This taxonomy is a popular instructional model developed by Bloom et al. (1956). It categorises thinking skills from concrete to abstract using the following categories:


    
      	Knowledge


      	Comprehension


      	Application


      	Analysis


      	Synthesis


      	Evaluation

    


    When focusing on the higher order cognitive operation, most studies have widely considered the last three categories of Bloom’s taxonomy, namely, analysis, synthesis and evaluation, as HOT skills (Cradler et al., 2002; Tal and Hochberg, 2003; Ivie, 1998; Quellmalz, 1987; Yuretich, 2004; Eken, 2002; Hopson, Simms and Knezek, 2001; Newmann and Wehlage, 1993; Tan, Baharuddin and Mohd. Salleh, 2009).


    Analysis is the ability to break down the constituent parts of materials into the relative hierarchy of ideas with the relationships among the ideas being illustrated. This may include the identification of parts and the hierarchical organisation as well as the analysis of the relationships among the parts themselves. The learning outcomes from this skill are higher than the learning outcomes from knowledge, comprehension and application skills. Analysis is therefore recognised as a cognitive operation of HOT.


    Synthesis, on the other hand, is the ability to put parts together to form a whole. This involves the process of working with parts and arranging and combining them in such a way as to constitute a new pattern or structure. The learning outcomes emphasise the formation of new patterns or structures and creative behaviour. Synthesis is also recognised as a cognitive operation of HOT.


    Evaluation is defined as the ability to judge the values of materials for some purposes, ideas, solutions, etc. The judgements are based on definite criteria, either those determined by the students or those given to them. The learning outcomes belong to the highest cognitive hierarchy, and they are also recognised as a cognitive operation of HOT.


    Taking into consideration the three categories, HOT thus requires students to manipulate information and ideas in ways that transform their meaning and implication. This occurs when students combine facts and ideas to analyse, synthesise and evaluate them to form some generalisation of knowledge. The manipulation of information and ideas through these processes allows students to solve problems, generate knowledge and promote understanding.


    HOT and Computer Science Education


    Considerable research has been conducted to study the teaching and learning processes in computer science courses. Empirical results from some of the studies show that many students – upon the completion of their courses – fail to demonstrate required skills such as reasoning, analytical thinking, synthesis thinking, problem solving and logical thinking (Chmura, 1998; Henderson, 1986). Instead of acquiring the analysis, synthesis and evaluation thinking skills for solving problems, many students memorise facts from their learning and thus resort to trial and error when confronted with real world problems. This phenomenon is partly due to the teaching and learning approach in the delivery of the computer science courses, which lack the critical elements that promote HOT; the students are thus unable to apply the problem solving and logical reasoning skills required for solving workplace problems (Parham, 2003; Arup, 2004).


    The importance of HOT in the students’ achievement when learning computer science in courses has received the attention of researchers. Parham (2003), for instance, showed that there is a direct correlation between the students’ HOT skills and their academic performance. Hadjerrouit (1999) noted that the conventional predominant model of instruction that views learning as the passive transmission of knowledge causes serious misconceptions and a lack of conceptual understanding in computer science learning. This theory is further supported by Arup (2004), who found that the existing learning approaches in computer science course resort to the regurgitation of what the instructors have taught, implying the absence of ability among the students to use HOT skills. These approaches tend to encourage the students to embrace the process of remembering what the instructors teach and present in the classroom and do not inculcate the ability to think independently on the part of the students.


    Another major problem confronting computer science students is the lack of deep understanding of the relationships in the facts they learn (Scragg, Baldwin and Koomen, 1994; Mirmotahari, Holmboe and Kaasboll, 2003). Students are better in practical skills than in theories. In computer education, a student’s prior knowledge is the foundation for further knowledge construction, and prior knowledge can interfere with the development of new concepts (Holmboe, 1999; White, 2001; Mirmotahari, Holmboe and Kaasboll, 2003; Scragg, 1991). New information must be linked to information already understood (Rosenberg, 1976; Mohammad Khalid, Bassem and Marcovitz, 2000). In this context, learners generate and evaluate ideas that might have been created or inherited from their prior knowledge and retain those that are correct after their evaluations. All of these activities are related to HOT.


    The rapid development of computer-related technology demands that computer science education stays abreast of rapid changes. The growth of knowledge in computer-related technology requires increasing timeliness in teaching resources, expertise and preparation time (Wolffe et al., 2002). Thus, students are exposed to a larger amount of information pertaining to their fields. Instructors and students have been burdened with the task of communicating a large amount of rapidly changing content. Consequently, over-emphasis on the content has resulted in the lack of attention on HOT that is necessary for students to deal successfully with complex scenarios (Arup, 2004). In the workplace, computer science graduates must be able to solve problems that require them to analyse complex scenarios and synthesise and evaluate their arguments, both of which are HOT-related activities.


    A Study of HOT in Conventional Teaching and Learning


    The aim of the first part of this study was to identify the level of HOT skills among computer science students learning computer science in courses with conventional teaching and learning. The course involved was entitled “The Computer System” and is offered to first year students in a college in Malaysia. It is an important introductory topic in computer science that provides knowledge of the vocabulary, fundamental concepts and information sources (Rosenberg, 1976). Due to the nature of the course, it is imperative to promote HOT among the students in the early learning stage before they proceed to higher level computer science courses.


    The methods used in the study were first to interview the lecturers. Three lecturers who had taught the course were involved, and interviews were conducted to identify the teaching method employed by them in delivering the course and the extent to which HOT was incorporated into the teaching method.


    The analysis of the interviews found that the main approach undertaken by the lecturers was lecturing and providing a predetermined structure of notes using PowerPoint presentations. In addition to these, the lecturers also provided additional materials and resources from the Internet to supplement the learning. The students were given an assignment for which they were required to prepare a report based on a designated topic. The analysis also revealed that the problem in the learning of this course was that the learners could hardly see the relationships and linkages between the sub-topics and the concepts they had learned. As a consequence, they encountered difficulty in comprehending and understanding these concepts. This finding is consistent with the findings of Scragg, Baldwin and Koomen (1994) and Mirmotahari, Holmboe and Kaasboll (2003).


    The level of HOT achieved by students in this teaching method was determined by analysing the answer scripts of 64 students in the final examination of the course. A rubric of HOT evaluation was modified with permission from Hansen (2001) and appropriately validated. The modifications of the rubric were based on the taxonomy of thinking skills of Bloom et al. (1956) and Bloom et al. (1971). There were five scores in the rubric, and each score represented a different criterion of the examination answers. The maximum score was 4, and the minimum was 0. Rubrics have been used widely in the research of HOT skills assessments. An example of the self-designed HOT assessment instrument based on Bloom’s taxonomy is the Rubric of Higher Order Thinking Evaluation of Bell, Allen and Brennan (2001). There are also other HOT rubric assessments such as those by Hogan, Nastasi and Pressley (2000), Tal and Hochberg (2003) and Zoller (1999).


    There were three essay questions in the final examination of the course, and each question consisted of six sub-questions. Each sub-question represented a different component of a cognitive operation of Bloom’s taxonomy: knowledge (K), comprehension (C), application (App), analysis (Ana), synthesis (S) and evaluation (E), as tabulated in Table 1.


    Based on the rubric, the mean scores of the students’ cognitive operation of Bloom’s taxonomy in each question in their final examination were recorded. From Figure 1, it is evident that the mean scores for the operation of knowledge, comprehension and application were higher than the mean scores for analysis, synthesis and evaluation. These results indicated that most of the students scored higher in the questions for the first three thinking skills, which are commonly referred to as the Lower Order Thinking (LOT) skills (Bloom et al., 1956).


    Table 1: The number of questions according to Bloom’s taxonomy


    
      
        	Component of Thinking

        No. of Question

        	
          K

        

        	
          C

        

        	
          App

        

        	
          Ana

        

        	
          S

        

        	
          E

        

        	
          Total

        
      


      
        	1

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          6

        
      


      
        	2

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          6

        
      


      
        	3

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          1

        

        	
          6

        
      


      
        	Total no. of questions

        	
          3

        

        	
          3

        

        	
          3

        

        	
          3

        

        	
          3

        

        	
          3

        

        	
          18

        
      


      
        	Percentage (%)

        	
          16.67

        

        	
          16.67

        

        	
          16.67

        

        	
          16.67

        

        	
          16.67

        

        	
          16.67

        

        	
          100

        
      

    


    Notes: knowledge (K), comprehension (C), application (App), analysis (Ana), synthesis (S) and evaluation (E)
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      Figure 1: Mean scores for the components of thinking skills in Bloom’s taxonomy for each question


      Notes: knowledge (K), comprehension (C), application (App), analysis (Ana), synthesis (S) and evaluation (E)

    


    Figure 2 shows the students’ scores and percentages of each cognitive operation for all of the questions. The figure shows that the highest percentage of scores for the component of thinking was knowledge, which was 49%, and the lowest was evaluation, which was only 9%. Results from the analysis of the level of HOT among the students indicated that most of them were unable to answer questions that required them to use HOT (analysis, synthesis, evaluation). However, they were able to answer the questions of LOT (knowledge, comprehension, application). In other words, most of the students subjected to conventional teaching and learning, which focused on lecturer-centred rote lecturing and behaviourism-based assessments, such as assignments and tests, were deficient in HOT. This result is consistent with the findings of Parham (2003), Chmura (1998), Henderson (1986) and Arup (2004), who found that rote lecturing results in students who are unable to demonstrate HOT in their learning outcomes.


    
      [image: art]


      Figure 2: Percentage of the total scores for each component of thinking of all questions


      Notes: knowledge (K), comprehension (C), application (App), analysis (Ana), synthesis (S) and evaluation (E)

    


    MELOR: A Prototype Web-Based Learning System to Promote HOT


    The aims of the second part of the study were to develop a web-based learning system called the Malaysian E-learning Object Repository (MELOR) system, which is intended to engage students in HOT skills in learning, and subsequently, to evaluate the system. The MELOR system is developed based on a multi-facet theoretical design that incorporates three important components, namely, the learning object, concept mapping and collaborative learning (Tan et al., 2008).


    
      [image: art]


      Figure 3: Theoretical framework of MELOR design and development

    


    The Learning Object


    A learning object is any digital resource that can be reused to support learning (Wiley, 2000). To date, the discussion of learning objects is commonly associated with the concerns for establishing standards and mainly focuses on the technical issues about these learning objects (Singh, 2000; Wiley, 2002; Bannan-Ritland, Dabbagh and Murphy, 2000). Most current developments of the learning objects in e-learning have overlooked the use of these objects to support learning (Bannan-Ritland, Dabbagh and Murphy, 2000; Shi et al., 2004; Tan, Baharuddin and Mohd. Salleh, 2009).


    With the unique attributes of the learning objects in providing a customised, individualised and flexible learning environment, the required approach can be grounded in constructivist principles of a learner-centred and learner-controlled learning environment. Collis and Strijker (2003) noted that the learning objects result in a pedagogical shift from the emphasis on learning as acquisition of predetermined contents towards the emphasis of learning as participating and contributing to the learning experience. Learners construct their own understanding when experiencing the learning objects and undertake activities by organising, analysing, synthesising and evaluating knowledge in a self-directed fashion rather than in a predetermined structure from the instructors. This view of learning fits well with the constructivist’s learning theory. The learning objects are commonly seen in association with a relatively new idea of a learning model called generative learning. In fact, many researchers have suggested that generative learning is an important constructivist learning (see, for example, Bannan-Ritland, Dabbagh and Murphy, 2000; Dunlap and Grabinger, 1996; Duffy and Jonassen, 1992; Morrison and Collins, 1996; Grabowski, 1996; Bonn and Grabowski, 2001).


    Concept Mapping


    The second component of the system is concept mapping. A concept map is an important tool for generative learning (Grabowski, 1996; Osborne and Wittrock, 1983; Bannan-Ritland, Dabbagh and Murphy, 2000). The generative learning strategies include the generation of a relationship organisation between different concepts such as concept mapping (Grabowski, 1996). This requires the deeper processing of learning and results in HOT (Dunlap and Grabinger, 1996). Ritchie and Volkl (2000) noted that concept mapping is a valuable and effective generative learning strategy, and this has been validated by their findings on the scores of students in their achievement tests. The positive results gained from the research conducted by O’Reilly and Samarawickrema (2003) about the significant use of the multimedia concept map in enhancing learning confirms this possibility.


    The concept map in the MELOR system thus acts as a cognitive tool that engages students in HOT. With it, learners act as designers in the learning process (Jonassen, 1994; Jonassen and Reeves, 1996) and they are given the opportunity to construct or design their own meaning from this learning. This system is very much in line with the study by Jonassen, Mayes and McAleese (1993), which found that individuals seem to learn the most from the design of instructional materials and thereby develop HOT.


    To facilitate HOT through concept mapping, the system is designed to offer learners the opportunity to construct or re-construct their knowledge by combining new knowledge with their existing knowledge through concept mapping. It provides a tool that is capable of representing a student’s knowledge more comprehensively and allows learners to learn through the design. The system contains a Learning Object Search Engine, a Learning Object Library and a Learning Object Organiser (LOO) which facilitate the design of concept mapping in an outline form.


    Learners search the learning objects from the Learning Object Repository (LOR) and the searched results is displayed in a table that contains a description of the learning. Learners can preview the learning objects before they use them for concept mapping. The learning objects selected for the learning are added to the Learning Object Library.


    The LOO is a concept mapping tool that can represent the students’ knowledge more comprehensively, and it allows them to learn by designing their concept map (see Figure 4). The LOO provides the representation of the concept organisation in an outline form of the concept map. This design has been modified from the concept map software, Webster, from Alpert and Grueneberg (2000) and Alpert (2003). The concept map in the system we designed requires the students to create a crosslink between the concepts that are not in the system from Alpert and Grueneberg (2000) and Alpert (2003). Searching crosslinks and indicating the relationships between the concepts involves the students in synthesis thinking (Jonassen, 2000; Dabbagh, 2001; Alpert and Grueneberg, 2000).


    The LOO involves students in the design of the concept map of a lesson that contains propositions and concepts linked to various learning objects stored in the LOR. When the students design the concept map, they organise the learning objects, generate the relationships among the learning objects and assimilate the new learning objects into their existing concept map, as shown in Figure 4. This process involves generating links, relating learning objects, adapting the existing learning objects to the new learning objects and correcting any misconceptions in the existing concept map. This assists the students to learn the concepts in a meaningful way and engages them in HOT.
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      Figure 4: The learning object organiser

    


    Collaborative Tools


    The collaborative tools form the third component of the system. A collaborative tool embedded in the system is the forum board. The forum board provides a platform for collaborative teacher-learner and learner-learner discussions to support learning. Collaboration is an essential ingredient for an effective learning environment as it provides learners with the opportunity to discuss, argue, negotiate and reflect upon existing beliefs and knowledge. Using the collaborative tools, the learners construct knowledge through a process of discussion and interaction with learning peers and experts (Harasim, 1989; Alvi, 1994). In other words, learning takes place in an active and interactive environment. During the entire collaboration, the instructor occasionally participates and plays the role of facilitator, guiding and monitoring the entire collaborative process.


    The Study on Students’ Attitudes towards the MELOR System


    A preliminary evaluation of the MELOR system was conducted by looking at students’ attitudes towards the system in supporting outcome-based learning, learning strategies in promoting HOT, collaborative learning, motivation and user control. The sample of the study covered 11 undergraduate students enrolled for the course entitled “The Principles of Parallel and Distributed Programming” offered by the School of Computer Sciences, Universiti Sains Malaysia. An introduction session and training using the MELOR system were given to the students. A demonstration on how the system operates was given, and this was followed by hands-on training on how to design the outline-based concept map and upload the learning objects. A hard copy of the user manual was given to the students. The learning process utilising the system lasted for three weeks and involved the learning of Chapter 1 and Chapter 2 of the course. During the learning process, the students were encouraged to use the forum board to collaborate with each other. The lecturer also participated in the forum board to facilitate the learning process.


    At the end of the three-week learning period, evaluation forms were administered to the students. Each evaluation form consisted of four dimensions, namely, the attributes related to outcome-based learning: the learning strategy design in promoting HOT, collaborative learning and motivation and user control. Each item was graded on a scale, from 1 representing “strongly disagree” to 5 representing “strongly agree”.


    The analysis involved evaluating the mean of each of the dimensions. A high mean represented a high degree of agreement, and a low mean indicated a low degree of agreement. The results of the analysis are depicted in Table 2. The table shows that the highest mean was 3.36, which indicated that the respondents moderately agreed with the system’s ability to support outcome-based learning. This was followed by the learning strategy design in promoting HOT, which recorded a mean of 3.1818. The overall attitude of the students towards the system was quite positive, which was indicated by the overall average mean score of 3.1818.


    Table 2: Means and standard deviations of each section


    
      
        	Section

        	
          Dimension

        

        	
          Mean Standard

        

        	
          Deviation

        
      


      
        	A

        	
          Outcome-Based Learning

        

        	
          3.364

        

        	
          0.729

        
      


      
        	B

        	
          Learning Strategy in Promoting HOT

        

        	
          3.182

        

        	
          0.884

        
      


      
        	C

        	
          Collaborative Learning

        

        	
          3.164

        

        	
          0.938

        
      


      
        	D

        	
          Motivation and User Control

        

        	
          3.018

        

        	
          0.913

        
      


      
        	

        	
          Average

        

        	
          3.182

        

        	
          0.866

        
      

    


    


    The evaluation form also contained six open-ended questions. These questions were administered to obtain comments and feedback from the students about the system. The data were analysed based on the identification of themes. The summary of the findings was as follows:


    
      	Most of the students preferred the flexibility of learning objects in the system that helped them to understand topics better.


      	Most of the students disliked the complicated tasks they were required to complete to design the concept map. In addition, the poor user interface design of the system was confusing to the students.


      	Most of the students agreed that the system was able to improve HOT and assist them in learning the topics. Among the reasons given were that the LOO helped them to summarise and revise what they had learned. The LOR provided resourceful learning materials for them.


      	Many suggested that the interface design of the system should be improved to be simpler and more user-friendly.

    


    Discussion and Conclusion


    The acquisition of knowledge and concepts in the teaching and learning of computer science courses is important, particularly with rapidly changing technology. Computer science students must be able to stay abreast of changing trends and technology as most of the contents in their courses are based on the latest developments in computer-related technology. This means that students must be very proficient in HOT. Several studies have demonstrated the positive effects of the relationships between HOT and students’ achievements in computer science learning. Findings from this study show that in conventional teaching and learning, there is a lack of emphasis on the students’ ability in HOT. In addition, the results show that almost all of the students are weak in HOT. HOT is a common practice in a rapidly changing technological society especially for students in the computing field. Thus, this issue must be treated seriously.


    The MELOR learning system is designed and developed with the intention of promoting HOT. It provides a learning environment that contains various mind tools embedded within it as defined by Jonassen (1996) and Jonassen and Reeve (1996), with the primary aim of encouraging HOT. The study on the attitudes of the computer science students utilising the system demonstrates its potential in facilitating HOT in the learning of computer science courses through the use of concept mapping and the LOO. The potential of this system is immense, and if appropriately utilised by students, it offers an alternative to other technology-supported learning tools to promote HOT among the students.


    There are areas for further research and development to implement the system for wider use. First, it is essential to improve the user interface design of the system so that it is more user-friendly for the students. The interactive graphical-based concept mapping tool that needs to be incorporated should be visually appealing to the users and at the same time, this will result in a more easily constructed concept map. In addition, the task flow in the system should be improved to better automate the learning activities.


    The present students’ attitudinal study of the system involved a sample of 11 students. A study with a larger student sample should be conducted to elucidate the effectiveness of various attributes of the system in promoting HOT; in particular, other learning designs should be considered to utilise the array of learning tools embedded within them. This study also needs to be replicated using different computer science subjects to establish the generalised usability of the system for the promotion of HOT in computer science education.


    References


    Alpert, S. R. 2003. Abstraction in concept map and coupled outline knowledge representations. Journal of Interactive Learning Research 14(1): 31–49.


    Alpert, S. R. and K. Grueneberg. 2000. Concept mapping with multimedia on the web. Journal of Educational Multimedia and Hypermedia 9(4): 313–331.


    Alvi, M. 1994. Computer mediated collaborative learning: An empirical evaluation. MIS Quaterly 18(2): 50–74.


    Arup, M. 2004. Promoting higher order thinking in MIS/CIS students using class exercise. Journal of Information Systems Education, Summer 2004. http://www.findarticles.com/p/articles/mi_qa4041/is_200407/ai_n9437401/pg_1 (accessed 9 March 2005).


    Bannan-Ritland, B., N. Dabbagh and K. Murphy. 2000. Learning object systems as constructivist learning environments: Related assumptions, theories and application. In The instructional use of learning objects: Online version, ed. D. A. Wiley. http://reusability.org/read/ (accessed 3 October 2002).


    Bell, E., R. Allen and P. Brennan, 2001. Assessment of higher order thinking skills: A discussion of the data from the 2001 random sampling exercise and a workshop for teachers. Queensland: Queensland Board of Senior Secondary School Studies.


    Bloom, B. S., M. D. Engelhart, E. J. Furst, W. H. Hill and D. R. Krathwohl. 1956. Taxonomy of educational objectives: The classification of educational goals. New York: David McKay Company.


    Bloom, B. S., J. T. Hasting and G. F. Madaus. 1971. Handbook on formative and summative evaluation of student learning. New York: David McKay Company.


    Bonn, K. L. and B. L. Grabowski. 2001. Generative learning theory: A practical cousin to constructivism. Paper presented at the Joint Meeting of Mathematics. New Orleans, LA, 10–13 January 2001.


    Chmura, G. A. 1998. What abilities are necessary for success in computer science? ACM SIGCSE 30(4): 55–59.


    Collis, B. and A. Strijker. 2003. Re-usable learning objects in context. International Journal on E-Learning 2(4): 5–17.


    Cradler, J., M. McNabb, M. Freeman and R. Burche. 2002. How does technology influence student learning? Learning and Leading with Technology 29(8): 46–49.


    Dabbagh, N. 2001. Concept mapping as a mindtool for critical thinking. Journal of Computing in Teacher Education 17(2): 16–24.


    Duffy, T. M. and D. H. Jonassen. 1992. Constructivism: New implications for instructional technology. In Constructivism and the technology of instruction: A conversation, eds. T.M. Duffy and D. H. Jonassen, 1–16. NJ: Lawrence Erlbaum.


    Dunlap, J. C. and R. S. Grabinger. 1996. Rich environment for active learning in the higher education classroom. In Constructivist learning environments: Case studies in instructional design, ed. B. G. Wilson, 65–82. New Jersey: Educational Technology.


    Eken, A. N. 2002. The third eye: Critical literacy and higher order thinking skills are improved through a film studies class. Journal of Adolescent & Adult Literacy. 46(3): 220–231.


    Grabowski, B. L. 1996. Generative learning: Past, present and future. In Handbook of research for educational communication and technology, ed. D. H. Jonassen, 897–918. NY: Simon and Schuster Macmillan.


    Hadjerrouit, S. 1999. A constructivist approach to object-oriented design and programming. Proceedings of the 4th Annual SIGSCE/SIGCUE ITiCSE Conference on Innovation and Technology in Computer Science Education. 31(3): 171–174.


    Hansen, D. 2001. Effective practices for gifted education in Kansas. http://www.kansped.org/ (accessed 1 October 2001).


    Harasim, L. 1989. On-line education: A new domain. In Mindweave: Communication, computers and distance education, eds. R. Mason and A. Kaye, 50–62. Oxford: Pergamon Press.


    Henderson, P. B. 1986. Anatomy of an introductory to computer science course. Proceedings of the 17th SIGCSE Technical Symposium on Computer Science Education. 18(1): 257–264. New York: ACM New York.


    Hogan, K., B. K. Nastasi and M. Pressley. 2000. Discourse patterns and collaborative scientific reasoning in peer and teacher-guided discussions. Cognition and Instructional 17(4): 379–432.


    Holmboe, C. 1999. A cognitive framework for knowledge in informatics: The case of object-orientation. ITiCSE ’99 Conference Proceedings 31(3): 17–20.


    Hopson, M. H., R. L. Simms and G. A. Knezek. 2001. Using a technology-enriched learning environment to improve higher order thinking skills. Journal of Research on Technology in Education 34(2): 109–119.


    Ivie, S. D. 1998. Ausubel’s learning theory: An approach to teaching higher order thinking skills. High School Journal 82(1): 35–47.


    Jonassen, D. H. 2000. Computers as mind tools for schools. 2nd ed. New Jersey: Prentice Hall.


    ———. 1996. Computers in the classroom: Mind tools for critical thinking. Columbus, OH: Merrill/Prentice-Hall.


    ———. 1994. Technology as cognitive tools: Learners as designer. IT Forum, Paper #1. Merrill/Prentice Hall.


    Jonassen, D. H. and T. C. Reeves. 1996. Learning with technology: Using computers as cognitive tools. In Handbook of research for educational communications and technology, ed. D. H. Jonassen, 693–719. New York: Macmillan.


    Jonassen, D., T. Mayes and R. McAleese. 1993. A manifesto for a constructivist approach to uses of technology in higher education. In Designing environments for constructive learning, eds. T. M. Duffy, J. Lowyck, D. H. Jonassen and T. M. Welsh, 231–247. Berlin: Springer-Verlag.


    Mirmotahari, O., C. Holmboe and J. Kaasboll. 2003. Difficulties learning computer architecture. ITiCSE’ 03 35(3): 247.


    Mohammad Khalid Hamza, Bassem A. Alhalabi and D. M. Marcovitz. 2000. Creative pedagogy for computer learning: Eight effective tactics. SIGCSE Bulletin 32(4): 70–73.


    Newmann, F. M. and G. G. Wehlage. 1993. Five standards of authentic instruction. Educational Leadership 50(7): 8–13.


    Morrison, D. and A. Collins. 1996. Epistemic fluency and constructivist learning environment. In Constructivist learning environments: Case studies in instructional design, ed. B. G. Wilson, 107–119. NJ: Educational Technology.


    O’Reilly, J. and G. Samarawickrema. 2003. Using concept maps to enhance the learner experience in Business Law. Proceedings of EET Conference, Monash University, Clayton Campus, 16–17 July 2003. http://www.monash.edu.au/groups/fit/eet/full_papers/oreilly.pdf (accessed 15 November 2004).


    Osborne, R. J. and M. C. Wittrock. 1983. Learning science: A generative process. Science Education 67(4): 489–508.


    Parham, J. R. 2003. An assessment and evaluation of computer science education. The Journal of Computing in Small Colleges 19(2): 115–127.


    Quellmalz, E. S. 1987. Developing reasoning skills. In Teaching thinking skills: Theory into practice, eds. J. B. Baron and R. J. Sternberg, 86–105. New York: W. H. Freeman.


    Ramirez, R. and R. Bell. 1994. Byting back: Policies to support the use of technology in education. Illinois: North Central Regional Educational Laboratory.


    Ritchie, D. and C. Volkl. 2000. Effectiveness of two generative learning strategies in the science classroom. School Science and Mathematics 100(2): 83–93.


    Rosenberg, I. M. 1976. Introductory computer science courses a modular design. Proceedings of the ACM SIGCSE-SIGCUE Technical Symposium on Computer Science 2(1): 49–57.


    Scragg, G. 1991. Most computer organization courses are built upside down. SIGCSE Bulletin 23(1): 341–346.


    Scragg, G., D. Baldwin and H. Koomen. 1994. Computer science needs an insight-based curriculum. SIGCSE Bulletin 26(1): 150–154.


    Shi, H., O. Rodriguez, S. Chen and Y. Shang. 2004. Open learning objects as an intelligent way of organizing educational material. International Journal on E-Learning 3(2): 51–63.


    Singh, H. 2000. Achieving interoperability in e-Learning. Learning Circuits Webzine. http://www.learningcircuits.org/mar2000/singh.html (accessed 13 December 2002).


    Tal, R. and N. Hochberg. 2003. Assessing high order thinking of students participating in the “WISE” project in Israel. Studies in Educational Evaluation 29(2): 69–89.


    Tan, W. C., Omar Majid, Zuraidah Abd. Rahman, Siti Fariza Mohd Dahlan and Hanafi Atan. 2008. Generative learning objects for collaborative learning and critical thinking: A proposed conceptual framework. Malaysian Journal of Distance Education 10(1): 111–126.


    Tan, W. C., Baharuddin Aris and Mohd. Salleh Abu. 2009. Learning object and generative learning for higher order thinking. In Handbook of research on learning design and learning objects: Issues, applications, and technologies, eds. L. Lockyer, S. Bennett, S. Agostinho and B. Harper, 702–722. New York: Idea Group Inc.


    Wallis, C. and S. Steptoe. 2006. How to build a student for the 21st century, Time Magazine.


    Wolffe, G. S., W. Yurcik, U. Osborne and M. A. Holliday. 2002. Teaching computer organization with limited resources using simulators. Proceedings of the 20th SIGCSE Technical Symposium on Computer Science Education 34(1): 176–180.


    White, G. 2001. Misconceptions in CIS education. The Journal of Computing in Small Colleges 16(3): 149–152.


    Wiley, D. A. 2002. Learning objects need instructional design theory. In The ASTD e-learning handbook, ed. A. Rossett, 115–126. New York: McGraw-Hill.


    ———. 2000. Learning object design and sequencing theory. PhD diss., Brigham Young University.


    Yuretich, R. F. 2004. Measuring skills in large introductory science classes. Journal of College Science Teaching 33(3): 40–45.


    Zoller, U. 1999. Scaling-up of higher-order cognitive skills-oriented college chemistry teaching: An action-oriented research. Journal of Research in Science Teaching 36(5): 583–596.

  


  
    The Effect of Online Project-Based Learning on Students’ Attitudes towards Renewable Energy


    Mohd Ali Samsudin1*, Abdul Hadi Harun2, Norfarah Nordin3, Noor Hasyimah Haniza4 and Corrienna Abdul-Talib5


    1,2,4School of Educational Studies, Universiti Sains Malaysia

    3National Higher Education Research Institute (IPPTN)

    5Southeast Asian Ministers of Education Organisation-Regional Centre for Education in Science & Mathematics (SEAMEO RECSAM)

    *alisamsudin@usm.my


    © Penerbit Universiti Sains Malaysia, 2015


    Malaysian Journal of Distance Education 16(2), 39–57 (2014)


    Abstract


    This study examined the effect of online project-based learning (e-PBL) on Form Four science students’ attitudes towards renewable energy (RE). The study applied a quasi-experimental method with “A Design Group Pre- and Post-Test” The sample experimental group consisted of 48 Form Four students who received the e-PBL treatment. The impact of e-PBL on the students’ attitudes towards RE was measured three times with a pre-test, post-test and follow-up test. Repeated measures analysis of variances (ANOVA) were used for quantitative data analysis. The findings indicate that the use of e-PBL had a significant impact on improving students’ attitudes towards RE. The content analyses of e-PBL’s impact on the synchrony and asynchrony of online communication show that students are more comfortable using the social interaction sites that are provided through e-PBL to more flexibly perform collaborative group work outside of school hours. Students also acquired new learning experiences and were able to share information about RE issues. This study suggests that project-based learning for RE study is suitable for online implementation because students can more easily interact without the limitations of time and space.


    Keywords: online project-based learning, students’ attitudes, renewable energy


    Introduction


    As a basic resource, energy is instrumental in a country’s socioscientific development. Energy-related knowledge, such as power transmission, energy consumption, energy maintenance, and energy conservation, is important for economic development areas (Hinrichs and Kleinbach, 2006; Papadouris, Constantinou and Kyratsi, 2008). Underlining the importance of energy, Mohd Yusof and Kamaruzzaman (2006) state that “without energy there will be no activity in daily life, especially in this modern lifestyle, and without fundamental knowledge in the natural sciences related to energy, people will not be developing and growing” In every activity, humans consume energy, and energy that is mindfully consumed closely relates to the sustainability of our planet. Energy-related knowledge is therefore one of the key areas to be nurtured and understood by school children. If energy-related knowledge is neglected, the advancement of science and technology knowledge could stall.


    Many researchers (e.g., Liarakou, Gavrilakis and Flouri, 2009; Halder et al., 2010; DeWaters, 2011; Hilal, 2011) have conducted studies about students’ and the public’s awareness and level of energy-related knowledge. These studies have assessed the level of energy-related knowledge and awareness among students and workers in the community. The empirical findings show that students and workers have a less-than-positive attitude about energy knowledge, specifically renewable energy (RE) (Bittle et al., 2009; Curry et al., 2007; DeWaters, 2011a; Hilal, 2011; Lawrenz, 1985; NEETF, 2002; Howcast, 2005; Manville, 2008). In a study conducted by the National Environmental Education and Training Foundation (NEETF) in 2002, knowledge of energy conservation and RE was very low. In a survey on RE, Bittle, Rochkind and Ott (2009) also found that 40% of respondents were unable to state the source of fossil fuels and RE sources. Hence, there is a need for education measures that improve energy literacy by impacting student attitudes, values and behaviours, as well as broad content knowledge (DeWaters and Powers, 2011).


    Notably, 66% of respondents could not identify any source of petroleum-derived energy, and 56% attributed the onset of global warming to nuclear energy only. In their study, Halder et al. (2010) found that 92% of ninth-grade student respondents had no knowledge of the source of biomass energy. From the low-knowledge student group, 60% stated that they had never heard of biomass energy. These unfavourable findings are in line with the findings of many other researchers in the field (Askew, 2006; Department of Business, Enterprise and Regulatory Reform (BERR), 2007).


    According to Liarakou, Gavrilakis and Flouri (2009), formal education is a means to empower students with RE knowledge. In some countries, RE education has shaped positive attitudes and positive behaviours and provided students with knowledge about energy concepts and energy-related issues. This knowledge enables students to better analyse and interpret all energy-related information (Barrow and Morrisey, 1989; Farhar, 1996; Gambro and Switzky, 1999; Hofman, 1980; Solomon, 1992; Solomon, Pasqualetti and Luchsinger, 2003; Van Koevering and Sell, 1983). In the 21st century, teachers need to be creative and innovative to encourage students to learn and use alternative means for information searches (Norazah and Ngau, 2009).


    Online Project-Based Learning


    Twenty-first century learning approaches offer better learning opportunities that can expand on the classroom-learning situation by including the generation of knowledge and problem-solving skills in the real world. Through teachers’ use of information and communications technology (ICT), students can be more engaged in learning activities, have one-to-one treatment through online discussion sessions, structure their knowledge through a self-testing process, and be supported regardless of time or place (Chang, 2001; Vonderwell and Turner, 2005).


    Teachers must be skilled in the pedagogy of technology-enhanced learning (TEL) to teach through an online medium. To ensure effective teaching and learning, teachers must master content knowledge, acquire ICT expertise and support ICT literacy among students. In the 21st century, teachers and students face a similar challenge; they must acquire and apply knowledge in an era that requires learning skills, innovation skills, skills for information searches through alternative media and technology, life skills and career skills. To support 21st-century learners, an online project-based learning (e-PBL) module on RE was developed for Form Four pure-science stream students.


    Online project-based learning supports the goals of the 21st-century learning (Thomas, 2000) and national curricula that encourage student-centred learning activities. The online module encourages students to master skills by exploring topics in real-life situations. In the online module, students can have access to information, regardless of their geographical location, which thus enables the students to have continuous access to the learning process (Yusup and Razmah, 2001). Students also have the flexibility to choose their time preferences and determine the content and direction of their learning. Students may repeat a poorly understood topic (Lim and Tan, 2001) to aid with their learning. The online learning environment creates opportunities for PBL synchronous and asynchronous interactions among students, students and teachers, students and experts outside or within their country of origin and beyond; hence, e-PBL promotes collaborative learning (Anderson, 2003; Lau and Fitri Suraya (2002). Other e-PBL features include seamless access to different types of information based on student ability; support for interaction with other individuals from within and outside the country; the ability to respond quickly to answer questions; the ease of locating and accessing information; and fast search capabilities (Kim et al., 2009).


    In addition, Web 2.0 applications provide an environment for collaborative learning and information sharing, which is needed to support the active and socialising nature of learning (Sajjan and Hartshorne, 2008). The use of Web 2.0 applications, such as wikis and social networks, also enables the completion of studies in the classroom and creates an interactive learning experience and collaborative learning among students (Sajjan and Hartshorne, 2008). Collaborative learning can help students to better retain information compared with individual learning lessons (Sajjan and Hartshorne, 2008).


    Implementation of Online Project-Based Learning


    To begin the implementation of online project-based learning, students need to know about the basic concepts of RE. Teachers can introduce these concepts by exposing students to RE resources, the debate surrounding energy resource depletion and the environmental impact of energy shortages. After the students have acquired the basic RE-related information, their knowledge is examined in a test. This test is important in reinforcing the students’ understanding before they apply their RE knowledge in their respective projects.


    After they have reinforced their RE knowledge, students identify problems related to RE and then form their own groups. Savin-Baden (2007) suggests that a good project team includes four to six people (Savin-Baden, 2007). In the context of this study, a total of 48 students were divided into 12 groups of four. All of the group members’ names were keyed into the e-PBL program. Students were then asked to complete an RE e-portfolio with their respective groups. Students completed their e-portfolios to outline the principle issues surrounding their chosen situation and to identify the energy and environmental issue that they sought to resolve. This e-portfolio guided the students in finding a solution for their groups’ problem; therefore, students were required to follow the design steps of online project-based learning. These steps enabled them to produce a solution in a project that was supported by online tools. When all project planning information was keyed into the e-portfolio, the teachers then reviewed the plans and any online social media interactions between the teacher and student groups. The main focus of students’ projects related to RE and energy projects that grappled with existing problems in the local community. Projects could be classified in three ways—those related to photovoltaic, solar thermal or biomass energy. The teacher uploaded the project proposal to the wiki page. Therefore, students could download information for guidance and locate information on who should execute the RE project.


    Teachers also act as facilitators in e-PBL spaces. According to Savin-Baden (2007), the facilitator works to guide students in solving problems and provides guidelines/measures and related problem-solving techniques. Therefore, in the process of implementing e-PBL, the teacher helped students to design RE projects according to the details that they provided in their e-portfolios. Next, students were asked to discuss in groups and present their views on the issues to be resolved through their projects. Teachers helped students by recommending particular activities that could resolve some of the problems associated with their energy problem. Students were required to access websites or refer to RE energy experts to find information about their group project. While students could refer to various online sources, they also needed to interact with the teacher to ensure that the projects were carried out appropriately and in accordance with the project title. To discuss the RE projects, students and other individuals used Web 2.0 technology for their online interactions and collaborative relationships. In addition to collaborative relationships between teachers and students, collaborative relationships among students or between students and experts also existed and progressed on an ongoing basis, using Web 2.0, either synchronously and asynchronously as required. Using social media for discussions and interactions with others is the best choice, as this branch of communication can enhance students’ knowledge and generate new ideas (Batchelder, 2010).


    Through e-PBL, students can assess information relating to the project and to project implementation procedures, duration, level of performance and evaluation methods on the wiki page that is linked to their online project-based learning space. The teacher uploads this information to the wiki page. A wiki is a web site that can display the user’s writing (Njuguna, 2005) and be loaded with video and audio (Hernandez-Ramos, 2004). Each affirmation and direction of the teacher (facilitator) will be uploaded to the wiki. The wiki simplifies the process of students or facilitators sharing their writing and functions as an adjunct to cognitive scaffolding when students receive feedback on their written work (Olson, 1994).


    In addition, student-facilitator interactions through online forums support all partners in the project team (Sherer and Shea, 2002). In addition, the use of wiki pages supports facilitator feedback that can be delivered quickly (Ferdig and Trammel, 2004). Immediate facilitator comments can help the students to correct any mistakes and enhance their motivation to complete project work (Simsek, 2010).


    In the next phase, students need to use the available information to formulate a solution. Based on the question design that drives the built-in online forums, students list their possible solutions in the e-portfolio, each of which is assumed to be able to help the students to build the project. Students are encouraged to use initiative in selecting the most effective solution. To help students perform these activities, teachers help students reframe the problem by building a sketch of the storyline that focuses on the project design. The storyline is based on local RE-related problems.


    In the context of e-PBL, problem solving refers to the production of product designs. The products or artefacts generated are based on five design principles (Buck Institute for Education, 2003):


    
      	Set expectations so that the end product meets the specified standards and criteria.


      	Use questions that guide students to resolve any problems or issues.


      	Design assessments that are aligned with the specified standards and criteria.


      	Map project outcomes, thus providing a complete design for each project activity undertaken.


      	Carefully manage the implementation process of the project—from start to finish.

    


    Based on the storyline of the local energy-related issues, each group of students will build their projects, as deemed appropriate, to resolve the problem. Each group should upload all project plans and related materials, such as study procedures, project plans and the framework of reference materials, to the wiki. The online wiki serves as a collaborative idea tool for each project. In addition, the wiki is also able to manage documents and resources from other partners in the group (Ras and Rech, 2009). After uploading all of the materials to the wiki page, students implement the RE project according to the schedule outlined by their respective groups. In addition, the student groups will use their skills to present the results of their virtual projects. The teacher’s comments and feedback on student projects appear in the space available on the wiki page. The wiki essentially serves as a blog for students’ project work that can be used to generate content for learning, share ideas, socialise and interact in a collaborative manner (Chong, 2010). In addition, the written work or comments on the wiki come from the real experiences of students and teachers, thus producing a more meaningful learning experience.


    Interaction and collaboration between students and RE experts occurs through e-mail and chat. The use of e-mail is appropriate for such collaboration, as students and RE experts can communicate according to their own schedules. Sending a message through e-mail is therefore appropriate and enables asynchronous communication to take place between the two sides. Furthermore, student-teacher communication can be implemented using forums and chat messages that are integrated into the e-PBL space. Chatting and messaging are two unique communication tools on the discussion forum. The interaction through chats or messaging occurs in synchrony and requires the individual to interact spontaneously with a more in-depth discussion of the topic (Johnston, Anderson and DeMeulle, 1998; Suler, 2004).


    Research Methodology


    The main objective of this study is to investigate the effect of the e-PBL approach on the attitudes towards RE among form four students in the pure-science stream. Students’ attitudes towards RE were measured using a questionnaire developed by DeWaters (2011). Items in the original version of the questionnaire were all in English; because the native language in Malaysia is Malay, the questionnaire was translated using the ‘back-to-back’ method, a reciprocal type of translation. The expertise of a lecturer with an English language, Malay language and physics education was utilised to crosscheck each translated scale and item. This step was taken to ensure that the meaning of each scale and item was translated in line with the scale of the original item. The instruments use a five-point Likert scale to assess the score of each item. As a pilot test, the attitude towards energy questionnaire was distributed among 33 students. The Cronbach’s alpha value for the items’ reliability in the attitude towards RE questionnaire is 0.80.


    This study employed a quasi-experimental method with a pre-test-post-test, repeated measures group design for the dependent variables (Campbell and Stanley, 1963; Cohen, Manion and Morrison, 2001; Heward et al., 2005). Repeated measures were taken to rectify flaws in the study design, which did not include a control group (Best and Kahn, 2008). The design used is shown in Table 1. All students were required to answer the same pre- and post-test questionnaire to see the effect of e-PBL on their attitudes towards RE. The group then took a second post-test (a follow-up attitude towards RE questionnaire) to identify the impact of e-PBL on sustaining positive attitudes towards RE.


    Table 1: Quasi-Experimental design group pre-test-post-test (Campbell and Stanley, 1963)


    
      
        	
          Group

        

        	Intervention
      


      
        	
          Treatment

        

        	O1

        	X

        	O2 …………….O3
      

    


    


    where;


    X = Online Project-based Learning


    O1 = Pre Test (Pre Attitude Towards RE Questionnaire)


    O2 = Post Test (Post Attitude Towards RE Questionnaire)


    O3 = Second Post Test (Follow Up Post Attitude Towards RE Questionnaire)


    Samples


    In this study, using purposive sampling methods (Azizi et al., 2006; Best and Kahn, 2008, 48 students were selected for the experimental group, which met the minimum criteria for quasi-experimental methods (Krejcie and Morgan, 1970; Best and Kahn, 2008. The students were drawn from Form Four pure-science stream students, a classification that was based on aggregates obtained in the Lower Secondary Examination or Penilaian Menengah Rendah (PMR). The selection of students was based on their average scores in three subjects, namely, English, Mathematics and Science; to be selected, students had to obtain at least a grade B.


    Results


    To determine if the distribution of the data collected was normal, two methods were used, namely the descriptive statistics of the skewness and kurtosis slant and graphical analysis. Skewness values show a symmetrical distribution, while the kurtosis values indicate peakedness. Positively skewed values show scores that are clustered to the left of the low values in the graph. Meanwhile, the negative slant shows scores that are gathered on the right side of the values in the graph. Positive kurtosis indicates a relatively sharp distribution, which represents the scores gathered in the middle (Hayes et al., 2012). In this study, the data normality was checked by through graphical analysis of a Q-Q plot graph and an analysis of the kurtosis and skewness values.


    Based on a range of values between –1 and +1 (George and Mallery, 2003), it is found that the skewness and kurtosis values are assumed to be zero, which leads to the conclusion that the distribution of the scores of pre-test attitude towards RE questionnaire, post-test attitude towards RE questionnaire and follow-up attitude towards RE questionnaire incline towards the normal shape. In fact, the results of the Shapiro-Wilk test are not significant (p > 0.05, Table 2), which shows that the scores are normally distributed.


    Table 2: Normality test of Shapiro-Wilks based


    
      
        	
          RE Attitude

        

        	
          Shapiro-Wilk

        
      


      
        	
          Statistic

        

        	
          Degree of Freedom

        

        	
          p-value

        
      


      
        	
          Pre Questionnaire

        

        	
          0.940

        

        	
          48

        

        	
          0.062

        
      


      
        	
          Post Questionnaire

        

        	
          0.966

        

        	
          48

        

        	
          0.175

        
      


      
        	
          Follow-up Post Questionnaire

        

        	
          0.979

        

        	
          48

        

        	
          0.541

        
      

    


    


    This finding is supported by research on the normal Q-Q plot of the score distribution of the pre-test, post-test and follow-up attitude towards RE questionnaires, with the points nearing the normal Q-Q plot straight line. It is found that the mean score of the post-test attitude towards RE questionnaire (M = 43.50, SD = 6.13) is higher than the mean score of the pre-test attitude towards RE questionnaire (M = 38.85, SD = 6.28) (Table 3). It is also found that the mean score of the follow-up attitude towards RE questionnaire (M = 48.39, SD = 5.76) is higher than the mean score of the post-test attitude towards RE questionnaire (M = 43.50, SD = 6.13) (Table 3).


    Table 3: Descriptive statistics for the pre-, post- and follow-up attitude towards RE questionnaire


    
      
        	

        	
          Pre Questionnaire

        

        	
          Post Questionnaire

        

        	
          Follow-up Post Questionnaire

        
      


      
        	N

        	
          48

        

        	
          48

        

        	
          48

        
      


      
        	Mean

        	
          38.85

        

        	
          43.50

        

        	
          48.39

        
      


      
        	Standard Deviation

        	
          6.28

        

        	
          6.13

        

        	
          5.76

        
      


      
        	Minimum

        	
          26.00

        

        	
          31.00

        

        	
          36.10

        
      


      
        	Maximum

        	
          50.00

        

        	
          56.00

        

        	
          61.10

        
      

    


    


    Next, a repeated measures analysis of variance (ANOVA) test at a significance level of p = 0.05 was conducted to detect whether there are significant differences in the mean scores of the pre-test questionnaire, the post-test questionnaire and the follow-up questionnaire. Overall, the repeated measures ANOVA test was conducted to determine the main effect of the test on the dependent variables for attitudes towards RE. The testing time is categorised as a within variable and is used to perform the repeated measures ANOVA. Based on the perspective of the repeated measures ANOVA (Hair et al., 2009), within variables are dependent variables that can be measured repeatedly on the same sample. In the context of this study, the testing time refers to the attitude towards RE, which is repeatedly measured in the samples. These testing times are the pre-treatment time (pre-test questionnaire), the time immediately after treatment (post-test questionnaire), and a certain period of time after the treatment was completed (follow-up questionnaire). Thus, the purpose of testing the main effects of the within variables is to determine whether there are significant changes in the mean scores of RE questionnaires based on repeated measurements of attitudes towards RE, which were carried out three times. Multivariate test results (Table 4) show the main effect of the testing time of attitudes towards RE was significant, Wilks’ Lambda = 0.435, F (2, 46) = 29,859, p = 0.000, η2 = 0.565, and the power of observation value is 1.000. Multivariate test results support the findings of the univariate tests.


    Table 4: Results of multivariate tests for the RE mean attitude scores


    [image: art]


    Table 5: Results of Mauchly Sphericity test RE attitude


    
      
        	
          Effects Within

        

        	
          Mauchy’s W

        

        	
          Chi Squared

        

        	
          Degree of Freedom

        

        	
          Sig.

        

        	
          Epsilon

        
      


      
        	
          Greenhouse-Geisser

        
      


      
        	
          RE Attitude

        

        	
          0.967

        

        	
          1.562

        

        	
          2

        

        	
          0.458

        

        	
          0.968

        
      

    


    


    However, prior to selecting the appropriate univariate tests, Mauchly’s sphericity test was performed as a sphericity assumption check, and the p-value obtained was 0.458, which is greater than 0.05 (Table 5). The values obtained show that the assumption of sphericity of the covariance matrix has been met (Howell, 2009). The results of the univariate tests are based on the assumption of sphericity (Table 5), and the main effect of testing time is found to be significant for attitudes towards RE, F = 35,965, p = 0.000, η2 = 0.433, with a power of observation value of 1.000. The multivariate (Table 4) and univariate test results (Table 6) are significant, which means that there are at least a couple of tests that have different mean scores on the attitude towards RE questionnaire, as shown in the pairs below.


    Table 6: Test results univariate for mean scores of attitude towards RE questionnaire
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      	The mean score of the pre-test attitude towards RE questionnaire and the mean score of the post-test attitude towards RE questionnaire


      	The mean score of the post-test attitude towards RE questionnaire and the mean score of the follow-up attitude towards RE questionnaire


      	The mean score of the pre-test attitude towards RE questionnaire and the mean score of the follow-up attitude towards RE questionnaire

    


    In the Bonferroni test results (Table 7), there was a significant difference (p < 0.05) in the following pairs:


    
      	The mean score of the pre-test attitude towards RE questionnaire and the mean score of the post-test attitude towards RE questionnaire


      	The mean score of the post-test attitude towards RE questionnaire and the mean score of the follow-up attitude towards RE questionnaire


      	The mean score of the pre-test attitude towards RE questionnaire and the mean score of the follow-up attitude towards RE questionnaire

    


    To see the pattern of these changes, the value of the estimated marginal means of attitudes towards RE was used to identify patterns of score changes for each test performed. The results show that the mean score of the pre-test attitude towards RE questionnaire is 38.85, while the mean score of the post-test attitude towards RE questionnaire is 43.50 (Table 8). There was an increase in mean scores of the pre-test attitude towards RE questionnaire and the post-test attitude towards RE questionnaire. This finding is supported by the findings in Table 7, which show that there are significant differences between the mean scores of the pre-test and post-test attitude towards RE questionnaires. Thus, e-PBL is found to have a significant impact on increasing students’ positive attitudes towards RE.


    Table 7: Results of Bonferroni test


    
      
        	RE Attitude

        	

        	
          Mean Difference

        

        	
          Error Degree of Freedom

        

        	
          Sig.

        
      


      
        	Pre questionnaire

        	Post Questionniare

        	
          –4.646

        

        	
          1.086

        

        	
          0.000

        
      


      
        	Follow-up Post Questionnire

        	
          –9.573

        

        	
          1.222

        

        	
          0.000

        
      


      
        	Post questionnaire

        	Pre-Questionnaire

        	
          4.646

        

        	
          1.086

        

        	
          0.000

        
      


      
        	Follow-up Post Questionnaire

        	
          –4.892

        

        	
          1.059

        

        	
          0.000

        
      


      
        	Follow-up questionnaire

        	Pre-Questionnaire

        	
          9.537

        

        	
          1.222

        

        	
          0.000

        
      


      
        	Post Questionniare

        	
          4.892

        

        	
          1.059

        

        	
          0.000

        
      

    


    Table 8: Estimated marginal means test results for RE attitude


    
      
        	

        	

        	
          95% Confidence interval

        
      


      
        	Energy Attitude

        	
          Mean

        

        	
          Lower Limit

        

        	
          Upper Limit

        
      


      
        	Pre-test Questionnire

        	
          38.85

        

        	
          37.03

        

        	
          40.67

        
      


      
        	Post-test Questionniare

        	
          43.50

        

        	
          41.72

        

        	
          45.28

        
      


      
        	Follow-up post-test Questionnaire

        	
          48.39

        

        	
          46.72

        

        	
          50.07

        
      

    


    


    Furthermore, these findings show that the estimated marginal mean score of the follow-up attitude towards RE questionnaire is 48.39, while the mean score of the post-test attitude towards RE questionnaire is 43.50 (Table 8). This finding is supported by the findings in Table 7, which show that there are significant differences between the mean scores for the post-test and follow-up attitude towards RE questionnaires. Thus, it can be concluded that e-PBL has a significant impact on sustaining students’ positive attitudes towards RE.


    Discussion and Conclusion


    The analysis indicates that the mean scores of the attitude towards RE questionnaires increase after treatment. This finding indicates that e-PBL treatment has a significant effect on improving students’ attitudes towards RE. The findings also show that e-PBL is able to sustain students’ positive attitudes towards RE, given the increase in the mean score of the follow-up attitude towards RE questionnaire relative to the mean score of the post-test attitude towards RE questionnaire.


    These findings suggest that an increase in positive attitudes towards learning is the result of structured, project-based learning activities. Throughout the project, students are nurtured to develop positive attitudes towards RE by solving authentic energy-related problems (DeWaters, 2011). The use of a project-based learning approach enables students to learn about RE and appreciate the importance of RE in real life.


    With e-PBL, the students have the autonomy to make decisions, which falls in line with the constructivist approach that emphasises understanding, student-centred approaches and active student involvement in the learning process (Phillips, 2000). Students are free to discuss and share ideas and exchange information among groups at any time (Gray and Xiaoli, 2001). The online tools attract the students’ attention, encourage feedback, help in the development of literacy, and hone higher-order thinking skills (Parker, 2008). These observed features of online learning are consistent with the findings of Lau and Lee (2010) who reported that the use of weblogs in education helped increase awareness and cultivated student interests, making students more sensitive to energy problems.


    Learning culture in the form of social communication tools, such as Facebook, has changed the learning attitudes in schools (Mohamed Amin, 2011). The immediacy of hypertext and hypermedia in online learning makes the process of finding information faster, easier and more entertaining (Jonassen, 2000). The use of online resources from YouTube combines sound, video and images to make the learning process more interesting and effective. Based on the Glogster presentation of the final RE results, students upload a YouTube page that is similar to setting up the RE products that they design. This finding suggests that the use of multimedia technology can increase student interest and achievement. Interesting and fun learning environments can support students’ sustained interest in continuous learning.


    In implementing e-PBL, teachers encourage students’ active engagement, such as their involvement in hands-on activities, inquiry learning, cooperative learning and collaboration, which requires them to find information sources by questioning and investigating phenomena that occur in their surroundings. According to Harlen (1996), this approach requires students to have a desire to know and be open-minded critical thinkers who are honest and accurate in recording data. Students surf global RE-related webpages related to increase their knowledge. This exploration helps nurture positive attitudes and the desire to know in students, which instils attitudes of openness to creativity, patience and hard work. This authentic online learning environment improves students’ attitudes towards learning and makes learning interesting (Bouillion and Gomez, 2001).
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    Abstract


    Measuring the effects of educational methods on learning achievement is a vital aspect of tertiary education. These effects can be measured by summative evaluation whether conventional, virtual or hybrid teaching and learning methods are used. As learning technology adjusts to a new era, so do the techniques for generating feasible and effective learning outcomes. Hybrid learning, or blended learning, combines online learning components with conventional face-to-face (FtF) instruction. The objectives of the present study were to (1) determine students’ learning achievement without the hybrid method, (2) determine students’ learning achievement with the hybrid method, (3) identify differences between cases that do and do not use hybrid learning and (4) determine the appropriate characteristics of online material to be implemented in the Curriculum Information Document Online System (CIDOS). Hybrid learning with the contextualised method is a proven concept that incorporates cognitive science, behaviourism and multiple intelligence theories in a single learning environment. The present study used a statistical t-test to analyse 66 respondents’ test results in non-hybrid and hybrid learning environments and to assess the differences between them. The study comprised 33 students of Diploma in Manufacturing Technology (DTP 1) course and 33 students of Diploma in Electronic Engineering (DEP 1A) course, who were interviewed over the course of 5 months starting from July 2010. In the hybrid environment, CIDOS is used as a tool for online learning in a Computer Application (BC101) course that helps first semester students discover meaningful learning objectives in the context of the real world. The findings of this study indicate the existence of a significant difference in learning achievement with the application of a combined method using Learning Management System (LMS) exploration, assessment using CIDOS, teamwork projects, and time management and instructional technology skills. Based on the findings of this study, Malaysian Polytechnics, a technical institution, would benefit from supporting e-learning policy, technology-enabled classrooms and enhanced LMS deployment among its staff and students.


    Keywords: hybrid or blended learning, contextualised method, learning achievement, CIDOS online material.


    Introduction


    As the technology of learning develops over time, it frequently requires a new paradigm to remain relevant to the educational system. One example of a new type of instruction involves the mixing of synchronous instruction and asynchronous instruction using emerging educational electronic media (Mitchell and Forer, 2010). This blended learning approach can combine face-to-face instruction with computer-mediated instruction in the fields of science, engineering and information technology.


    Students and educators work together to improve the quality of learning and teaching. The ultimate aim of blended learning is to provide realistic and practical opportunities for students to make learning as independent, useful, sustainable and expansive as possible (Buzzetto-More and Sweat-Guy, 2006). Hybrid learning increases the possibility for greater quality and quantity of human interaction in a learning environment. It offers learners the opportunity “to be both together and apart” (Wu, Tennyson and Hsia, 2010). A community of learners can interact anytime and anywhere because of the benefits provided by computer-mediated educational tools. In addition, hybrid learning provides a beneficial mixture of technology and face-to-face interaction, resulting in a socially supported and constructive learning experience.


    A typical example of blended learning methodology is the combination of technology-based materials and face-to-face sessions to present content (Cowie and Nichols, 2010). An instructor can begin a course with a well-structured introductory lesson in the classroom and then proceed with follow-up materials online. Hybrid learning can also be applied by integrating e-learning through a Learning Management System (LMS), using computers in a physical classroom with face-to-face instruction (Mitchell and Forer, 2010). An example of an LMS application is Curriculum Information Document Online System (CIDOS) e-learning, which has been used by Merlimau Polytechnic since July 2010. Guidance and instruction are provided earlier in the process and will be used more sparingly as learners gain expertise in applying the system in the courses offered (Ministry of Education Malaysia, 2008).


    Education in a contextualised environment encourages students to learn in the way that provides them with the best results, retain valuable knowledge and apply it to their own lives (Advance Technology Environment and Energy Center [ATEEC], 2000). Contextualised learning typically focuses on a basic lesson pertaining to an overarching problem in the students’ community. Once the basic lesson is grasped by the students, a contextualised approach draws on students’ diverse skills, interests, experiences and cultures to further their education. Ultimately, the students are prepared to be self-regulated learners who stimulate self-interdependence among their peers. Finally, it is beneficial to examine students’ learning outcomes by incorporating authentic assessment strategies. The method of Contextual Teaching and Learning (CTL) has been implemented by ATEEC since 1999. ATEEC is one of the regional cluster teams involved in a University of Wisconsin-Madison research project called TeachNET and funded by the United States Department of Education. Moreover, ATEEC emphasises self-directed learning, collaborative learning, and experiential-based learning and encourages the active participation of learners. Educational approaches have also been influenced by applied technology in recent decades, such as motion pictures, radio, television, computers and other emerging information and communication technologies (ICT) (Frank, 2010).
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      Figure 1: The environment of LMS and Face to Face Instruction


      Source: Illustration of the writer based on Emergence of Learning Management System, (Frank, 2010)

    


    Problem Statement


    The changes in teaching methods in polytechnic education from traditional to online and, more recently, through the adoption of hybrid methods have been enhanced significantly by technology. This development has also increased interest among potential technical students who are attracted by blended learning. Considerations in the decision to offer online learning include the need to balance work and education and the flexibility offered by polytechnic institutions. Because there are transformative initiatives in polytechnic education planned by the year 2020, the option of conducting programmes partially online and the implementation of hybrid methods must be taken into account. As Rungtusanatham et al. (2004) state, the most important consideration is the effectiveness and efficiency of the various methods for delivering material online. Blended learning combines online learning components with conventional face-to-face (FtF) instruction. LMS exploration requires knowledge and skill in managing CIDOS. Rivera, McAlister and Rice (2002), who surveyed student satisfaction with the three modes of learning (face-to-face, fully online, and hybrid), found that students were most satisfied with the hybrid learning model. The hybrid teaching method may eventually become the norm in higher education. Young (2002) concluded that the hybrid model offered the most substantive benefits for teaching and learning. The level of learning achievement for those using the hybrid method remains an open question. After several decades of using non-hybrid methods in education, studies on learning achievement can offer proof that the blended method provides a new, effective paradigm for learning. Accordingly, the online material used in blended learning must be designed as a reference for the students.


    Research Questions


    
      	What is the degree of learning achievement for students who experience hybrid learning?


      	What is the degree of learning achievement for students who do not experience hybrid learning?


      	What are the differences in the levels of learning achievement between hybrid learning and non-hybrid learning students?


      	What are the appropriate characteristics of online material in CIDOS for students to use as guidelines and notes?

    


    Objectives


    
      	To identify the levels of learning achievement among students who experience hybrid learning.


      	To identify learning achievement among students who do not experience hybrid learning.


      	To determine the differences in learning achievement between hybrid learning and non-hybrid learning students.


      	To develop the appropriate characteristics of online material in CIDOS for students to use as guidelines and notes.

    


    Essential Features of Contextual Learning that are Related to the Implementation of Blended Learning in Polytechnic Education


    Polytechnic institutions in Malaysia provide hands-on courses to create competent graduates in fields such as Civil, Mechanical and Electrical Engineering; a polytechnic education also includes courses in non-Engineering training fields, such as Hospitality and Commerce. Computer Application (BC101) is offered as a compulsory course during the students’ first semester at polytechnic institutions. The teaching method of the course blends online and face-to-face interaction. A substantial proportion (20%) of its content and assessment is delivered online. Approximately 30% to 70% of the course is based on hybrid learning. The hybrid portion of the course relies on conventional and CIDOS e-learning to distribute the digital content and facilitate online learning matters. LMS consists of a set of learning and communication tools to plan, prepare, develop, deliver, communicate and manage the online course.


    The essential features of contextualised learning focus on active participation, which is beneficial to the student (Fahad, 2010). Moreover, contextualised learning emphasises problem-solving, encouraging students to become active and self-motivated learners. These characteristics facilitate the implementation of blended learning implementation, as contextual learning fosters in-depth learning and engagement with the material in both digital and conventional methods. These learning techniques support each other; they enrich knowledge and teach the skills necessary to support the use of technology in the classroom.


    Learning and references are closely related to the students. As a means to obtain input on the course from students, the references are produced and suggested by Ministry of Education under the Division of Curriculum Development and Evaluation. The references are consistently updated based on changes to the course syllabus. The most important factor influencing learning is the active engagement of the learner with the course material.


    In facilitating the implementation of blended learning, contextualised learning must apply the knowledge and content of teaching and learning to various situations. Another essential aspect of contextualised learning is the use of group activities to encourage students to become involved and learn from each other. Contextual examples should be interesting and familiar to students to stimulate student participation in the learning activity and perform analysis and exploration with the assistance of digital information. Furthermore, contextualised learning can increase knowledge and nurture certain learning habits that will have life-long benefits for students.
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      Figure 2: The vital features of contextualised learning by Fahad (2010)

    


    Key Features and Contexts of Hybrid Learning


    In this research, hybrid or blended learning refers to the following key features:


    
      	Experience of using the Learning Management System (LMS) environment.


      	Implementation of the online quiz.


      	Application of netiquette in electronic mail.


      	Instructional technology skills including scanning, audio and video file creation, web design and using a digital camera.


      	Implementation of case studies or projects.


      	Presentation skills.


      	Implementation of practical tasks in a computer laboratory.


      	Time management skills and commitment to participation in an online system.

    


    Table 1: Differences between hybrid and non-hybrid learning in the computer application course


    
      
        	Number

        	Hybrid

        	Non-hybrid
      


      
        	1.

        	LMS exploration

        	Without LMS exploration
      


      
        	2.

        	Assessment using CIDOS

        	Assessment using manual
      


      
        	3.

        	Implemented project in teamwork

        	Implemented practical individually
      


      
        	4.

        	Time management in CIDOS

        	Time management in class
      


      
        	5.

        	Instructional technology skill (Practical)

        	Instructional technology skill (Theory)
      

    


     


    As indicated in Table 1, using LMS to administer online quizzes and facilitate the submission of practical exercises is an example of the application of blended or hybrid learning. The Computer Application course requires students to become involved in the use of LMS. In addition to the quizzes administered online, a course assessment is completed in a teamwork environment. The duration of quizzes is managed in LMS with the time setting determined by instructors. In this mode of learning, students are able to gain experience and practise using instructional technology skills, such as photography with digital cameras.


    In contrast, a non-hybrid/non-blended method involves teaching without a Learning Management System (LMS); face-to-face interaction is the sole teaching method. Learning activities are completed on paper, and assessments and practical exercises are conducted individually rather than through discussion or collaboration. Time management on assessments, such as quizzes, is managed by educators in the classroom. Instructional technology and design skills are dealt with in theoretical terms only. Educators do not demonstrate technological devices or the basics of multimedia in practical terms. Instead, the functions of these devices are explained theoretically.


    Table 2: The proportion of content delivered through each teaching method


    
      
        	
          Number

        

        	Proportion of content delivered

        	Category of course

        	Typical description
      


      
        	
          1.

        

        	0%

        	Traditional

        	Course with no online technology used-content is delivered in writing or orally.
      


      
        	
          2.

        

        	1% to 29%

        	Web facilitated

        	Course which uses web-based technology to facilitate essentially a face-to-face (FtF). Use Course Management System (CMS) or web pages to post syllabus and assignments.
      


      
        	
          3.

        

        	30% to 79%

        	Blended / hybrid

        	Course that blends online and face-to-face (FtF) delivery. Substantial proportion of the content is delivered online, typically uses online discussions and FtF meetings.
      


      
        	
          4.

        

        	80+%

        	Online

        	A course where most or all of the content is delivered online. Typically have to FtF meetings.
      

    


    Source: Boettcher and Conrad (2010)


    Boettcher and Conrad (2010) created an online teaching survival guide indicating the proportion of content delivered through each teaching method. As depicted in Table 2, the courses included traditional, web-facilitated, blended and online teaching methods. The percentage of online content utilised by educators in a traditional classroom setting is 0%, with no online engagement, exclusive face-to-face (FtF) interaction and manual assessment. The understanding of key concepts is acquired through reading, writing or oral instruction. The proportion of online content in a web-facilitated course ranged from 1% to 29%. Instructors used CMSs or web pages to share the course syllabus, make announcements and communicate assignments. Technology, in this instance, is used only to facilitate FtF. In hybrid or blended learning, a mixture of online and FtF methods is used, resulting in the majority (30%–79%) of content appearing online. In this method, online discussions supplement FtF meetings. Meanwhile, courses in which the vast majority of content is delivered primarily or exclusively online (80% and above) can be categorised as online only.


    Technical and Vocational Institutions: The Polytechnics of Malaysia


    The first polytechnic institution developed in Malaysia was the Politeknik Ungku Omar, Ipoh, Perak. The initial idea was introduced in 1969 through the Colombo Plan. Polytechnic education was upgraded and enhanced with the endorsement of the Cabinet Committee on Educational Policy Research (1979), the Cabinet Committee on Training (1991) and the National Industrial Main Plan (1985–1995). The Ministry of Education in Malaysia has responsibility for producing graduates who are semiprofessionals in the fields of Engineering, Commerce, Hospitality and Information and Communication Technology (ICT). The Ministry also provides alternative paths to institutions of higher learning; these include the Malaysian Educational Certificate or Sijil Pelajaran Malaysia (SPM), polytechnic institutions and community colleges. The Division of Technical and Vocational Education, or BPTV, was introduced in 1964. However, it was subsequently restructured into the Department of Technical Education, or Jabatan Pendidikan Teknikal (JPT), in 1995. The primary function of JPT is to support the continuous education plan and the growth of technical and vocational education in Malaysia. As of 2015, there are 32 polytechnics in Malaysia.


    CIDOS as a Platform for Implementing Hybrid Learning at Polytechnic Institutions


    The Curriculum Information Document Online System (CIDOS) is a fully automated document management platform that manages the uploading, updating and sharing of digital information or digital content through a single integrated component. CIDOS provides a medium for interaction between users including staff of the Division of Curriculum Development, Polytechnic lecturers and students. Moreover, it also provides an interface for the storage, evaluation, authorisation and sharing of digital content and information. CIDOS is an electronic document management system, which enables users to access information stored in the database. Lecturers and students comprise the end users. CIDOS’ website can be accessed at the http://www.cidos.edu.my.
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      Figure 3: The flow chart provides an overview of CIDOS operations


      Source: Illustration of the writer from CIDOS web site, http://www.cidos.edu.my
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      Figure 4: The flow chart shows the steps taken to enter CIDOS environment


      Source: Illustration of the writer from CIDOS web site, http://www.cidos.edu.my

    


    The minimum system requirements for using CIDOS are an Operating System such as Windows or Unix, which supports Internet Explorer 6.0 and above. Meanwhile, CIDOS requires certain client hardware requirements, including Pentium II, 64 MB RAM, 5 GB hard disk free space and a 1024 × 768 display resolution. It is compatible with a Linux server, Dual Xeon 2.4 GHz and 2 GB memory, a PHP 5 server, MySQL 5.0 and above and an Apache HTTP Server. The flow chart to enter CIDOS is shown in Figure 3.
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      Figure 5: The basic interface shows the CIDOS environment


      Source: web site of CIDOS > BC101 > platform of Norhafizah Binti Ismail > Quiz through (http://www.cidos.edu.my)

    


    The Computer Application Course (BC101)


    This course is an elementary subject that is offered to first-semester students at polytechnic institutions in Malaysia. It combines several continuous assessments, such as lab exercises, online quizzes, projects, presentations and tests. The students learn theoretical and hands-on skills. There are 5 major topics covered: Topic 1 (Computer Systems), Topic 2 (Word Processing), Topic 3 (Spreadsheets), Topic 4 (the Internet) and Topic 5 (Presentations and Basic Uses of Multimedia). The blended learning in the course manifests in the teaching and learning strategies, which include lectures, demonstrations, laboratory exercises, discussion, one-on-one conversations, games, quizzes, brainstorming, ice breakers, question and answer sessions and projects (Bonk and Graham, 2006).


    Learning Achievement and Assessment in BC101


    Learning achievement is an important outcome of learning that determines the effectiveness of education policies. It is driven by achievement motivation, which, according to Maehr (1974), refers to behaviour that occurs in response to a standard of excellence and thus can be evaluated in terms of success and failure. A second defining feature of achievement motivation is that the individual must, in some way, be responsible for the outcome. Third, there is some level of challenge and, therefore, some level of uncertainty involved. Computer Application is a compulsory and preliminary course for students in their first semester, whether enrolled in Engineering or non-Engineering programmes. This type of course follows a syllabus that enriches the knowledge and skills of students regarding various computer systems, word processing, spreadsheets, presentations and the Internet. Students are exposed to a combination of theoretical skills, hands-on exercises, etiquette and moral values. They also have the opportunity to manipulate and create a variety of styles to produce documents, presentations and spreadsheets (BC101 Syllabus, Version 080510_1.1_Effective: 1 Nov 2010). These features are evaluated to assess learning outcomes at the end of the first semester. To fulfil requirements for the course, several items related to the assessment must be completed. The learning outcomes assessment covers quizzes, tests, lab work, presentations and projects that are carried out in class throughout the semester. The learning outcomes evaluate affective, cognitive and psychomotor skills obtained (Gardner, 1999).
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      Figure 6: A schematic diagram demonstrating the relationship between learning domains

    


    The Effects of Blended Learning on Learning Achievement


    Research by Owston, York and Murtha (2013) stated that high- and low-achieving students enjoyed learning in a blended course environment because it encouraged engagement, was more convenient and taught them the key concepts more quickly than conventional teaching methods. They prefer this type of learning over an exclusively face-to-face course or an entirely online format.


    Educational institutions view hybrid learning as a model that optimises the use of the classroom and provides departments an advantage in terms of flexibility in their teaching timetable. In addition, students enjoy and appreciate their achievements in a hybrid learning environment, which are higher than in an exclusively FtF or exclusively online course (Cavanagh, 2011; Dziuban et al., 2006).


    Characteristics of the blended learning environment inspire students to obtain knowledge and advice from various sources, to apply the subject matter and acquire confidence in implementing the knowledge they learn in a real world context (Bliuc et al., 2011; Collopy and Arnold, 2009; Hsu, 2011; McCarthy, 2010; Smyth et al., 2012).


    Previous research by Demirer and Sahin (2013) involved undergraduate pre-service teachers, who were assigned randomly a teaching method for the purposes of the experiment. The experimental group received online and classroom sessions, whereas the control group received face-to-face delivery. The research demonstrated that students in the experimental group were more successful at applying their knowledge to tasks in a blended learning environment. Thus, the blended learning method had a positive impact on students’ ability to transfer knowledge compared with the FtF method.


    Hence, institutions of higher education are employing a wide range of hybrid learning techniques in their programmes to enhance the learning environment. In the United States, 81% of all higher educational institutions offer a minimum of one course that is entirely online or follows a hybrid format (Allen and Seaman, 2010). The convenient middle ground of blended learning has transformed various opportunities at institutions of higher learning in Malaysia. As an exciting pedagogical technique, blended learning has the potential to enhance education in many subjects as well as lifelong learning efforts in Malaysia (Hisham, Mohd Sobri and Hamzah, 2012).


    Furthermore, several studies indicate that blended learning improves students’ academic achievements, behaviours, perceptions, overall satisfaction and learning experiences when compared to FtF delivery formats (Aycock, Garnham and Kaleta, 2002; Garnham and Kaleta, 2002).


    Methodology


    The research strategy was quantitative, using an experimental method and a statistical t-test to analyse the mean values of Test 1 and Test 2 from results obtained in the Computer Application course for the July 2010 session.


    Respondent Description


    The respondents were chosen from the results of the Continuous Assessments in Test 1 and Test 2 for the first semester of the Diploma in Manufacturing Technology course (DTP 1) with 33 students and the Diploma in Electronic Engineering course (Control) (DEP 1A) with 33 students. The respondents were classified as follows:


    Table 3: A description of respondents by course in the July 2010 session


    
      
        	
          Number

        

        	
          Program

        

        	
          Course / Code

        

        	
          Semester/Section

        

        	
          Quantity of students

        

        	
          Total (Overall)

        
      


      
        	
          1.

        

        	
          DTP 1

        

        	
          Computer

        

        	
          1 /July 2010

        

        	
          33

        

        	
          66

        
      


      
        	
          2.

        

        	
          DEP 1A

        

        	
          Application / BC101

        

        	
          1/July 2010

        

        	
          33

        

        	
      

    


    Population and Sample


    The research was based on a quasi-experimental approach, which refers to a quantitative method using test results to compare the means of two groups. The research population refers to all students in academic departments. The sample of respondents included 33 first semester students from both the Departments of Mechanical Engineering and Electrical Engineering in July 2010. The total number of respondents was 66 students.


    Data Analysis


    Hypothesis Testing and the Matched Pairs t-Test between Means


    The t-test is the most commonly used statistical data analysis procedure for hypothesis testing. In this study, the analysis relied on the matched pairs t-test, which involves two measurements that are taken from each respondent. A quasi-experimental technique with hybrid and non-hybrid methods was implemented based on students’ level of achievement in their Test 1 and Test 2 results. The aim was to identify whether there was a reliable difference between means based on both test measurements.


    This study measured the differences in means of a pair of dependent variables for a group of respondents. A numerical variable with data in an interval scale and ratios can be analysed using this method. Related data from this research referred to the responses from Test 2 BC101 (July 2010), which used a non-hybrid learning method, and the responses from Test 1 BC101 (July 2010), which used a hybrid learning method.


    Null Hypothesis:


    There is no significant difference between the means of BC101 Test 1 responses for July 2010 and BC101 Test 2 responses for July 2010.


    Ho: µTest 1 (hybrid) = µTest 2 (non-hybrid)


    Alternative Hypothesis:


    There is a significant difference between the means of BC101 Test 1 responses for July 2010 and BC101 Test 2 responses for July 2010.


    Ha: µTest 1 (hybrid) ≠ µTest 2 (non-hybrid)


    The value of alpha, µ, refers to the level of significance used to compute the confidence level and must be a number which is greater than 0 and less than 1. In this study, µ=0.05. The confidence norm is the confidence interval for a population mean using a normal distribution.


    Results and Findings


    For the purposes of data analysis, this study examined two programmes from July 2010: DTP 1 with 33 respondents and DEP 1A with 33 respondents.


    Table 4: Results of BC101 Test 1, Test 2 for DTP 1 and DEP 1A, July 2010
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    Table 4 provides the results of BC101 Test 1 and Test 2 for DTP 1 and DEP 1A in the July 2010 session. Using a hybrid method, DTP 1 scored 73, the highest mark, whereas DEP 1A scored 70, which represents the highest mark for Test 1. Furthermore, using a non-hybrid method, DTP 1 scored 82, the highest mark, whereas DEP 1A scored 70, the highest mark for Test 2.


    The mean score for Test 1 was 55.53, and the mean score for Test 2 was 51.42. A matched pairs t-test was performed to determine whether the difference was significant. The t-test was significant at the .05 critical alpha level, t(65) = 0.0410, p = .025. Therefore, the null hypothesis was rejected, and the study concluded that the Test 1 scores were significantly higher than the Test 2 scores.


    Table 5: Paired Samples Statistics for Test 1 (hybrid) and Test 2 (non-hybrid)
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    Table 6: Paired samples correlations for Test 1 (hybrid) and Test 2 (non-hybrid)


    
      
        	Mean / Standard Deviation / Probability

        	Program

        	Value
      


      
        	Mean for Test 1 (hybrid)

        	DTP 1 and DEP

        	55.53
      


      
        	Standard Deviation for Test 1 (hybrid)

        	1A

        	9.41
      


      
        	Respondent size

        	

        	66
      


      
        	Mean for Test 2 (non-hybrid)

        	DTP 1 and DEP

        	51.43
      


      
        	Standard Deviation for Test 2 (non-hybrid)

        	1A

        	13.51
      


      
        	Respondent size

        	

        	66
      


      
        	Probability

        	0.0451

        	
      

    


    Table 7 Paired Samples Test for Test 1 (hybrid) and Test 2 (non-hybrid)
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    The data analysis indicated that there was a significant difference between the scores for Test 1 (hybrid learning) (M = 55.53, SD = 9.699) and Test 2 (non-hybrid learning) [M = 51.42, SD = 14.025, t(65) = 1.838, p = 0.0410].


    Table 8: A comparison of means, standard deviation and two-tailed t-test (DTP1 and DEP 1A, July 2010)
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    The total mean of Test 1 (hybrid) for DTP 1 (July 2010) was 53.00 with a confidence interval = 95% and standard deviation = 10.03. The mean for Test 2 (non-hybrid) = 53.27 with standard deviation = 9.81. For DEP 1A, the mean for Test 1 (hybrid) = 58.06 and standard deviation = 8.79. Furthermore, the mean for Test 2 (non-hybrid) = 49.58 and standard deviation = 17.21 with confidence interval = 95%.


    The difference between using hybrid learning and non-hybrid learning in DTP 1 was –0.27. For DEP 1A, the difference between hybrid and non-hybrid learning was 8.48. The findings indicated that there were significant differences between the means of the BC101 Test 1 marks (July 2010) and Test 2 marks (July 2010) for both DTP 1 and DEP 1A. A low value of probability p (p < 0.05) indicates that the null-hypothesis should be rejected. In other words, a low p indicates that there is a significant difference between the two groups being compared (Grant, 2002). In this research, p = 0.0451. The value of probability p is shown in Table 6. Thus, the mean for Test 1 (hybrid) = 55.53, mean for Test 2 (non-hybrid) = 51.43 and the differences between the means for hybrid and non-hybrid = (55.53–51.43 = 4.10).


    Table 9: T-Test hypotheses for two groups, DTP 1 and DEP 1A, July 2010


    
      
        	Mean / Standard Deviation / Probability

        	Program

        	Value
      


      
        	Mean for Test 1 (hybrid)

        	DTP 1 and DEP

        	55.53
      


      
        	Standard Deviation for Test 1 (hybrid)

        	1A

        	9.41
      


      
        	Respondent size

        	

        	66
      


      
        	Mean for Test 2 (non-hybrid)

        	DTP 1 and DEP

        	51.43
      


      
        	Standard Deviation for Test 2 (non-hybrid)

        	1A

        	13.51
      


      
        	Respondent size

        	

        	66
      


      
        	
          Probability

        

        	

        	0.0451
      

    


    Discussion


    The levels of learning achievement for students in a blended learning environment were higher, with a mean value of 55.53 for DTP 1 and DEP 1A in Test 1, than the mean value of 51.43 in Test 2 involving a non-blended learning environment. The value of 4.1 denotes the difference between the means in the cases of blended and non-blended learning. In the blended learning environment, students were asked to complete online quizzes, submit assignments online and perform collaborative projects in the Computer Application course.


    Students with a background in Electronic Communication (DEP 1A) obtained mean = 58.06 compared to mean = 53.00 for Manufacturing Technology students (DTP) in their Test 1(hybrid). Likewise, DEP 1A students obtained mean = 49.58 in the non-hybrid environment of Test 2, whereas DTP 1, which utilised the same learning method, had mean = 53.27. The value of the two-tailed t test distribution for DEP 1A students was 0.0181.


    Developing Appropriate Characteristics for Online Material in the CIDOS


    Online study guide


    These online notes refer to the first semester students who worked through the Computer Application (BC101). The selected topic was Topic 6: Presentation and Basics of Multimedia. The notes focused on important icons, ribbon toolbars, and exercises for designing slides in PowerPoint 2010. The students could view the notes from the lecturer platform when entering the system by inputting their registered username and password.


    Content of online notes


    Generally, Topic 6 provides the tools to design a professional multimedia presentation. It consists of exercises, sample quizzes and notes. The sub topics covered in the online material are as follows:


    
      	Introduction


      	Advantages of PowerPoint


      	Keyboard shortcuts in PowerPoint


      	New features in Microsoft PowerPoint 2010


      	Interface of PowerPoint 2010


      	Ribbon toolbar concepts


      	Display and formatting of slides


      	Principles of multimedia


      	Introduction to digital cameras


      	Uploading an image file from digital camera to computer


      	Practise the procedures of video editing

    


    The benefits of online notes


    The intention of online notes is to assist students in learning and obtaining basic theoretical knowledge before they practise exercises during Computer Application class. There are also some lab work questions to be completed individually.


    Conclusion


    In conclusion, the findings suggest that, in combination with traditional learning methods, the use of blended instruction can provide a significant difference in learning achievement compared with non-hybrid methods. The mean value for learning achievement in a hybrid environment was 55.53, and it was 51.43 in a non-hybrid environment. This result is promising because students in the hybrid learning environment experienced the Learning Management System CIDOS. CIDOS was used to upload and download exercises and assignments, administer online quizzes and tests, send short messages in discussion forums, and post online lecture notes. In light of these findings, it can be concluded that there is no evidence to recommend against the use of a hybrid method as an integral part of instructional design at polytechnics institutions, specifically in the Computer Application (BC101) course. Although traditional instructional methods can fundamentally meet the needs of teaching and learning, alternative methods also can result in successful learning outcomes. Meanwhile, e-learning should be supported by good internet access and continuous commitment from the students. The hybrid method enables a mixture of face-to-face instruction and e-learning to better suit the learning needs of students. Likewise, blended learning has contributed to the outstanding quality and performance of Malaysian polytechnic institutions after the Polytechnic Transformation programme was introduced in 2010. To further promote the polytechnics’ achievements in a variety of teaching and learning methods, the second phase of Polytechnic Transformation (2013–2015) promises to continue to measure excellence. This next phase will foster self-directed learning through the technology-enabled classroom and allow students to manage their own learning through a Learning Management System (LMS) or Content Management System (CMS).


    Recommendations


    Blended learning based on the contextual method can be expanded to variety of programmes in polytechnic institutions. The scope and dimensions of this research can be generalised to meet the needs of specific programmes, such as Diploma or Advanced Diploma (Polytechnic or Premier). To sustain the use of Learning Management Systems, such as CIDOS, the system administrator and students can equip the web browser with Really Simple Syndication (RSS) to keep them update on information contained within CIDOS. The access rate and speed required by the system should be enhanced and stabilised in the future. To encourage the use of CIDOS, the interface should be designed in a more user-friendly and easy-to-use manner to make the learning process more attractive. There is a need for further research studies in different subject areas, students’ levels of achievement, and development models in hybrid learning for the next phase.
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    Abstract


    This article is based on the findings of a research project that observed the nature of task and activity management in an online learning environment. Based on social network analysis (SNA) and the community of practice framework, this article reports on the interaction patterns and participation of tutors and students in a discussion through a learning management system (LMS). The analysis is focused on the nature of participation; the pattern of tutor-student and student-student interactions; the existence of assisted performance in online interactions; and the social configuration across different task types. An analysis shows that the pattern of assisted performance by a peer or tutor could depend on one or more of the following factors: the type of task (the nature of the task initiated), group formation (either one whole large group or one small working group) and tutor management (the degree of tutor involvement in responding to students’ posting).


    Keywords: interaction pattern, SNA, online discussion, community of practice, LMS, Discussion Board


    Introduction


    The unprecedented growth and the unexpected implementation of online and blended learning in higher learning institutions have been paralleled by an increase in research in the same areas. Richardson et al. (2012) suggest that online and blended learning deserve more serious and more rigorous study to identify the properties of successful learning environments. How does the nature of task and tutor management in the online environment affect learning interactions among participants? Viewing each participant as member of an online community of practice, we use the concept coined by Lave and Wenger (1991) as a framework to address this research question. A community of practice (CoP) is defined as:


    
      […] a set of relations among persons, activity, and world, over time and in relation with other tangential and overlapping communities of practice. A community of practice is an intrinsic condition for the existence of knowledge, not least because it provides the interpretive support necessary for making sense of its heritage. Thus, participation in the cultural practice in which any knowledge exists is an epistemological principle of learning. The social structure of this practice, its power relations, and its conditions for legitimacy define possibilities for learning (i.e., for legitimate peripheral participation) (Lave and Wenger, 1991: 98).

    


    According to De Laat (2006), knowledge sharing and meaning making are two core observed activities of CoPs. Such ways of looking at how people learn when they engage or participate in a group is powerful, especially when we try to understand the community of online learning environments. In the online community, the social fabric is complicated and teaching and learning behaviours are mixed. A review of the empirical research literature (De Laat et al., 2006) indicated that the traditional teacher-student relationships are challenged or at least renegotiated in online communities. Both teachers and students in an online community carry out teaching and learning activities in order to organise and facilitate peer learning. To study the learning process in an online community, we need to understand how students participate in and regulate the community of practice. Lave and Wenger (1991) state:


    
      rather than learning by replicating the performances of others or by acquiring knowledge transmitted in instruction, we suggest that learning occurs through centripetal participation in the learning curriculum of the ambient community. Because the place of knowledge is within a community of practice, questions of learning must be addressed within the developmental cycles of that community, a recommendation which creates a diagnostic tool for distinguishing among communities of practice (Lave and Wenger, 1991: 100)

    


    The Scope of the Study


    However, the “practice” within online participation cannot be understood clearly if we limit ourselves to observing the “learning practice” from the perspective that students are always the learners and that a teacher is always the one who actively teaches. It is difficult to understand and identify who is teaching and who is learning in an online community of practice1. Such complex assumptions about teaching and learning led us to use the concept of “assisted performance”. “Assisted performance” is a mechanism of mediation in the interaction for “teaching” that provides the practices of how the participants (students and teacher) establish what can be viewed as an online “community of practice”.


    There are seven categories of assisted performance developed by Gallimore and Tharp (1990) and adapted by Kirkley, Savery and Grabner-Hagen (1998): Scaffolding, Feedback on Performance, Cognitive Structuring, Modelling, Contingency Management, Instructing and Questioning. If teaching is defined as assisted performance (Tharp and Gallimore, 1988), the categories of assisted performance suggest that teaching behaviour can also be seen in students’ contributions (see also De Laat, 2006). For example, assistance in the form of questioning and modelling are serendipitously delivered by anyone participating in a “Forum” or “Discussion Board”. These studies have shown that assisted performance provided by the participants of the online community of practice also indicates how learning may occur through social interactions in the learning management system (LMS).


    Studies of Interactions


    A number of studies were carried out to investigate interaction in online learning contexts. These studies range from looking at interaction patterns that impact the outcomes (Shen et al. 2008) and dimensions of interaction in learning process (Henri, 1992) to making associations among the interactions between knowledge construction (Allan, 2004; De Laat, 2006), attitude and motivation (Fulk et al., 1987; Lee et al., 2003) and performance (Daradoumis, Xhafa and Marqués, 2003; Davies and Graff, 2005). However, a focus on interactional studies has emerged in recent years (e.g., Xie, Yu and Bradshaw, 2014; Gao, Zhang and Franklin, 2013; Tirado, Hernando and Aguaded, 2012; Gairín-Sallán, Rodríguez-Gómez and Armengol-Asparó, 2010).


    It is not certain that interaction is the most impactful factor of successful online learning. For example, findings from research by Davies and Graff (2005) reveal that greater online interaction did not lead to significantly higher performance for students achieving passing grades. However, students who failed their courses tended to interact less frequently. The findings in this research study are based on a number of interactions produced in students’ learning. The conceptualisation of the term “interaction” therefore, to some extent, is powerful and important. A distinction is made between interactions around the computer and interactions through computers (e.g., networked communications) (Littleton, 1999).


    Daradoumis, Xhafa and Marqués (2003) apply “interaction” differently than do Davies and Graff (2005). Instead of identifying the quantity of interactions, Daradoumis, Xhafa and Marqués’s research study focuses more on the interaction quality, i.e., by quantifying the number of behavioural events in interactions. The analysis examines how groups function in online learning environments and how that relates to collaborative performance. The authors state that interaction behaviour portrays the way a group (of students) functions as a cohesive collaborative learning team. They add that the individual and group problem-solving capabilities and performance in task accomplishment may be related to interaction behaviour.


    From these two examples, interaction can be understood as being as simple as the amount of contact and as complex as a set of behaviours. However, these two approaches do not give us a complete understanding of what occurs in an interaction. What is the proper conceptualisation of interaction if we were to look at the quality of communication in learning in online environment? Forman and Cazden2 (1985) observe three styles of interaction among children working on problem-solving tasks. It is suggested that the capability of more advanced partners to provide support at an appropriate level is an important feature of interactional styles. Based on such assumptions of interactional styles, participants’ interactions in online discussions can be understood as:


    
      	A parallel form in which there is no exchange: an isolated message that does not receive any response from other participants.


      	An associative form in which a participant tries to exchange information but does not attempt to coordinate roles: a message that contains a participant’s concern about the task and content or responds to a particular posting, for example, an answer to a tutor’s question.


      	A cooperative form in which participants constantly monitor each other’s work and play coordinated roles in carrying out the task: messages that contain a participant’s assistance.

    


    When humans interact with each other, they are in a social network. In describing the social network of a learning community, Haythornthwaite suggests:


    
      Learning is a social network relation: it is a transaction, an exchange between people as one person teaches and another learns; it is a shared experience as colleagues explore a new area, define terms, and create common ground; and it is a common experience as students attend classes and lectures together gaining a similar view of the subject and profession. Learning involves the transfer of information from one person to another, but it also involves feedback, questioning, and collaborative inquiry. It involves information, but also includes transfer of academic and professional norms, and teaching and acquisition of skills in writing, using equipment, carrying out procedures, and learning to learn. Learning may stand as the only connector between two people, or it may be combined with friendship, social support, and more general advice. Learning jointly around a common interest can foster a sense of community, with benefits to individuals to their personal well-being, and to the community in advancing joint knowledge, sustaining participation, and promoting continued existence (Haythornthwaite, 2005).

    


    In a social network of an online learning community, what is exchanged, shared, delivered and received among members of a network ties the community as an established social group. Such bonding develops interpersonal ties and common knowledge amongst the community of practice. Haythornthwaite discusses the potential of social network studies to:


    
      provide insight into what kinds of exchanges comprise learning relationships (e.g., learning how to carry out a procedure, use a new technology, operate within a profession), what balance of learning and production takes place (exposure to new ideas versus completing tasks or assignments), and what balance of people and associations within a network make for a good learning combination (e.g., of people with whom we are strongly and/or weakly tied) (Haythornthwaite, 2005: 1)

    


    Scott (1991) claims that the established “sociogram” innovated by Moreno (1934) was a way of representing the formal properties of social configurations. The “sociogram” could be represented in diagrams analogous to those of spatial geometry, with individuals represented by “points” and their social relationships to one another represented by “lines”. He added that this idea has systematised the metaphor of “webs” of connection, the “social fabric” and “networks” of relations (Scott, 1991: 10). For Moreno, Scott writes, “social configurations had definite and discernible structures, and the mapping of these structures into a sociogram allowed a researcher to visualise the channels through which, for example, information could flow from one person to another and through which one individual could influence another” (Scott, 1991: 10). He adds, “Moreno argued that the construction of sociograms allowed researchers to identify leaders and isolated individuals, to uncover asymmetry and reciprocity, and to map chains of connection” (Scott, 1991: 10). De Laat (2006) employs a multi-method approach to study online social interactions in order to triangulate and contextualise both quantitative and qualitative data on teaching and learning activities. In these studies, social network analysis is used to understand the network ties amongst the community participants (who is talking to whom?), followed by a content analysis of the online discussion to explore participant contributions to both teaching and learning (what they are talking about?) and a contextual analysis to explore participant experiences and strategies (why are they talking as they do?).


    In e-learning, the underpinnings of social networks can be demonstrated with these three elements: actors, relations and ties. The actors, such as people, computers, websites, concepts, or institutions who/which interact, exchange and maintain relationships with each other and with the group that includes peers, tutors and administrators of the online systems, among others, are the nodes in the networks. The relations are the connectors between nodes, which are specific types of exchanges that form connections between actors. A relation can be instrumental or socio-emotional, where the action of a relation may include teaching and learning, social support, instrumental exchanges, collaboration and so on. In this study, the assisted performance can be found in the actors’ exchanges. While the ties are the connections found in relations, a pair of actors is considered to maintain a social network tie.


    Considering discussion board forums as an example of a network, lines correspond to exchange written messages (Rabbany et al., 2014). In a university course that implements the adjunct online mode, the tutor and the students are the actors in the social network. They share understanding and experience in order to carry out the task and subject areas. In the process of obtaining and maintaining “intersubjectivity”, the actors exchange or make transactions of information: one delivers, and others receive and decide whether to respond. (In this study, “intersubjectivity” refers to students’ behaviour in achieving common ground in their understanding of the subject matter, how to satisfy the task and so on). The ideal of “learning networks (is that they) provide the opportunity for a rich interchange of information and ideas in which all students can participate actively, learning from one another as well as from the teacher” (Harasim et al., 1999: 173). This quotation indicates that learning normally occurs in learning networks when:


    
      	There is an interaction with exchanges of information.


      	These exchanges take place between a student and a student or between a tutor and a student.


      	The opportunity for each participant is equal, meaning that there is no hierarchal status of role; the teacher and students learn from the contributions made by the group.


      	The quality of learning more or less depends on the quantity (active participation) and quality (rich interchange of information) of exchanges.

    


    In such activities, there will be conditions or situations where assistance is needed in both implicit and explicit ways. An implicit way might be when there is a conflict in maintaining intersubjectivity, and an explicit way might be when an actor asks for or seeks assistance. Implicitly, at the very beginning of exchanges, any posting can be viewed as a form of assistance to someone else. Explicit and implicit assisted performance is a continuing process until the actor perceives that s/he obtained intersubjectivity. As different actors have different paces of achieving intersubjectivity, actions of assisted performance are seen in almost all exchanges throughout the course. The relations of assisted performance through discussion drive the actors to maintain the ties amongst them. Without assisted performance, there will be no meaningful observable exchanges in a discussion.


    Methodology


    This study involved the investigation of interactions to obtain a holistic overview of a community of practice in the online learning environment. Particularly, the tutor-student and student-student interactions when providing assisted performance in the social network of the learning community are observed. The assisted performance interaction in the social network is observed and mapped to understand the assisted provision patterns of each course. This mapping could tell us the possible pattern of peer- and tutor-assisted performance in online discussions through the observation of their interactions and the capacity for assistance in the interactions. They are distinguished in terms of task “openness”, tutor management and group formations (working in one large group or in a small group). An explanation of how to read the interaction pattern is given as follows.


    Interactions Map


    Before performing the analysis of interaction patterns, we provide guidelines for reading the interaction patterns maps:


    1. All the messages posted in each unit are listed and labelled according to the sequence of their postings in the thread to which they belong.


    2. The threads are sequenced chronologically. The sequence of the threads in the templates are shown as follows:
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    3. Messages are categorised as either:

    postings – a message to the board with no particular addressee

    response – a message which responds in the same thread, to a posting which may or may not be addressed to the original poster or the user group.


    4. Each student(s) message is shown in a circle(s):
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    Where S indicates student and 12 indicates the student’s identification number.


    Each tutor posting is shown in a square:
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    Where T indicates tutor and 7 indicates the tutor’s identification number.


    5. Messages containing assistance are shaded thus:
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    6. A line denotes message activity. The thickness of the line denotes the number of exchanges. If the number of exchanges is equal, a plain line is used. However, if the number of exchanges unequal, an arrow is used. The direction of the arrow is from the person sending the larger number of messages. Labels show the sequence of the responses. The smallest number is the first message in the thread located to the nearest participant.
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    For the purposes of this article, the investigations are focused on a total of 30 participants, consisting of 19 students and 11 tutors in a Master’s degree programme. The programme runs for one year for full-time students and up to five years for part-time students. It consists of eight taught units and a dissertation. Seven out of eight units are chosen for this study. The focus is on participants who used the Blackboard Online Learning System in the context of a Master’s in education programme at a university in England. Here, the LMS was used in an adjunct mode as a communication tool, extending face-to-face (or classroom) discussion. The number of messages collected is 526.


    Findings


    Unit 1-1


    Unit 1-1 is an example of a unit in which the task is in the open mode and most of the assistance comes from the tutor rather than the students themselves. As shown in the interaction map in Figure 2, it is clear that most of the students’ postings were followed by the tutor’s responses rather than by peer responses.


    Unit 1-1 was the first unit in which the students and tutor had a discussion on Blackboard. For this unit, the interaction maps show active involvement from the tutor in giving support and assistance. Most of the threads were the tutor’s responses: either in one-to-one interactions (in the public domain) or responses to the discussion threads. The tutor opened up the forum for the students to discuss the lesson they had and to discuss the assignment. One thread in the Discussion Board was started by a student posting, after which the tutor began inviting the students to post their thoughts about the face-to-face session on the Discussion Board.


    One student (S19) started by asking a question that s/he struggled to understand in the face-to-face session. Over the course of two days, the student posted five messages. The tutor gave a response to each message. Another student participated by giving some ideas, and these ideas were supported by the tutor’s responses (message number 6). The tutor responded to all five messages in one day (four from the first student and one from the other student who responded to the first student). The tutor responded to all messages posted by the students within a short period of time. Most of the time, the tutor responded individually (see the interaction pattern, which shows one-to-one tutoring). Some students posted messages with an attachment of their ideas, and the tutor discussed the matter in public so that other students could benefit from it. At the beginning, the messages concerned the clarification of the concept in the lesson they had in class. The discussion then changed, as evidenced by message number 31 where, after one-fourth of the conversation, the tutor began to narrow down the task from a general discussion to a more specific task, i.e., by asking the students to post their drafted proposals, stating that the aim was for the students to interact around those proposals.


    Current Forum:


    Author: T12


    Subject: Assignment for UNIT1-1


    I have just put up the assignment. Could you all post in your draft proposal for a learning situation before Monday 28th October (in this discussion board). My aim is that we all interact around these proposals but I will also be giving you feedback on what you propose.


    T12


    Most of the messages from students then asked for ideas and comments on their assignments. Again, most of the time, the tutor responded to individual postings. The tutor’s active responses to individual postings might have hindered students from commenting on each other’s work. The tutor may have subsequently realised the situation and asked the students to respond to peer posting to create more than “a 2-way conversation”, which means more than a tutor-student interaction (as evidenced in message number 65).


    Current Forum:


    Author: T12


    Subject: Re: Reading of the Crook Article


    This week as well as adding new messages about collaboration could you try to pick up on what one of the other course members says about collaboration so that we can try to use this discussion board for more than a 2-way conversation. Then perhaps you could put a title to your message which orientates the reader to your message (e.g. “following on from S8’s point about the importance of a shared history”). For the time being we need to stay in this discussion area because although I started a new discussion board I haven’t yet managed to put it into the Unit 1 course.


    The students then began to respond to each other’s postings (as evidenced in message numbers 66 and 90). These instances are evidence that even when the tutor narrowed the task (from open to closed) to promote student-student interaction, the students stopped interacting with each other, as the tutor frequently responded to individual students’ postings. However, if the tutor “fixed” the situation by emphasising interaction between them, students then started to interact with each other. This above-described situation is evidence that suggests if there is too much involvement by the tutor, there will be less student-to-student interaction.


    Social network in Unit 1-1


    The directions of the relation in this unit were mostly from the tutor responding to the students, and most of the assistance found in this unit was from the tutor. In the early stage of the forum, the assistance given by the tutor was meant to respond to each particular message posted by the students (one-to-one assistance). However, there was also assistance given by peers, but it involved no more than a single peer response. Until the tutor initiated a new thread to all students, some of the students replied to the tutor, and the tutor responded back. However, none of those respective interactions was then followed by other students’ involvement.


    Again, for this next part of the forum (message numbers 31–51), most of the assistance was from the tutor, and the tutor responded to each student’s posting. Peer-to-peer assistance can be seen only in the threads with message numbers 61–63 and message numbers 69–73. As the tutor again gave assistance after every posting, and the students stopped giving assistance to their peers until message number 90. These patterns continued until the end of the task. The active involvement of the tutor, however, might have been particularly important for the tutor and the unit, as it was the first unit that used online discussions for the course. Such actions by the tutor consequently developed a very strong strength in the tutor-student interaction ties. Although the students often had the starter role in most of the threads, the tutor remained the central source of assistance.
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      Figure 1: Unit 1-1 Interaction Map

    


    Unit 7-1


    This unit is an example of a unit that was in a closed task but that contained active tutor-student assistance interaction. As it contained group work, student-student assistance interactions existed only within the group. The pattern in Figure 2 shows that students were working in groups and that the tutor actively responded to individual students, thereby limiting the opportunity for peer interactions.


    Unit 7-1 started the face-to-face session at the same time as Unit 1-1. However, the discussion through Blackboard started a week later. Unit 7-1 contained two group tasks (a and b) in which there were five pairs of students working together in the second (b) task (groups 3b-1 to 3b-5). The tutor initiated a closed task at the start of this unit by stating that individual groups needed to attach their group work assignments and post them on the Discussion Board for discussion by the other course members. The tutor also raised a closed list of questions related to the task. A group of students started the thread by posting a few files, and the tutor responded by giving comments on that attached file and posting it back on the Discussion Board. This process happened with most of the remaining groups, and the tutor responded in the same way (gave comments on an attached file and posted it back). Then, the tutor summarised all the ideas in one message and mentioned each individual’s contributions. The other assignments were conducted in the same way, where pairs of students worked with each other and posted their work on attached files. As a result, there were no responses from students in the other groups. In other words, they did not comment on other people’s or groups’ work except their own. The Discussion Board was heavily used by the students and the tutors to send files that contained individual and group work; the tutor responded to the students’ postings and discussed assignments and group instructions.


    Social network in Unit 7-1


    This unit was managed by five tutors and had almost the full involvement of students (12 students). This circumstance might be the reason why this unit scored the highest number of messages compared to other units (132 overall; 103 from the students and 29 from the tutors). However, tutors had the central role of giving assistance, giving 117 assistance messages, whereas the students overall gave 33 assistance messages. All the tutors’ postings contained assistance. Peer assistance was mostly with regards to group work. This result may be due to the nature of the task: the unit contained group tasks, and there were five groups of students working in pairs. Each individual group needed to attach its group work assignment and post it on the Discussion Board for discussion by other class members. A tutor also posted a list of questions related to the task. Students invited comments on their work. There were also a large number of isolated postings. However, tutors were actively involved in giving support, some by summarising the collection of contributions and some by responding individually, and to some extent, some responded in the file attachments and posted them back to the senders. In most of the cases, students were the starters, as most of the tasks were to work in groups. The strength of the relations was varied, as the evidence shows the range from isolated postings to threads with minimal exchanges as small as two to the maximum of six. There was a mix of directions of ties for interaction and assistance, as there were student-student and tutor-students interaction and assistance. However, student-student assistance was found only in the group work.
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      Figure 2: UNIT 7-1 Interaction Map

    


    Discussion and Analysis


    The first case (Unit 1-1) is an example of the possible relationship between the tutor’s involvement and student-student assistance and interaction: the active responses of tutors with low levels of student-student assistance and interaction.


    Continually offering assistance is not a requirement for good performance. Performances that are fully developed – automatized – will be disrupted by “assistance” that becomes interferences […] Good teaching involves restraint in collaboration and assistance. Making judgements about when assistance is appropriate, and when restraint is wise, requires careful assessment that can come about only through the processes of intersubjectivity (Tharp and Gallimore, 1988: 88)


    The condition of more tutor actions and fewer student actions in providing assistance and reactions to others’ postings reflects the traditional teaching and learning environment (Tharp and Gallimore, 1988). However, because in this particular period, the students and tutor adapted themselves to the online environment, this traditional role may be regarded as normal. Although the students and the tutor were on an inter-psychological plane, where they were committed to interacting with and learning from each other, the tutor was still seen by the students as the “most” capable person in providing assistance. Furthermore, as the tutor answered requests for help, this action precluded responses from students because the tutor did not, for example, refer the question back to the group or ask for responses from the students. Even though there is some evidence that the tutor tried to change her role at the end of second week of the unit, adopting a less hierarchical approach in order to promote more student-student interaction and assistance, the tutor maintained her active involvement in responding and giving assistance. This factor may have hindered the students’ ability or willingness to shift their role. The posting of the tutor’s responses in the middle of the students’ activities may suggest that the immediacy of the tutor’s action hindered student-student interactions. De Laat (2006) warns about the effects of this responsiveness and the possible performance “…on the role of the teacher, not to interface with the activities of the learner immediately” (De Laat, 2006: 118).


    There was also evidence that when the tutor fixed the situation by emphasising the need to encourage more student-student interaction, the students then realised that rather than seeking and waiting for a response or assistance, they needed to provide responses to each other. This finding shows that a tutor not only needs to react positively to the students’ activities but also needs to be consciously aware of the students’ behaviour and manage it accordingly. The tutor in this particular instance showed a good example of e-learning management in the aspect of providing assistance, as she learned by experience and reacted accordingly.


    In terms of the social network built by the tutor, she initiated a very strong relation in the task discussion, but the direction was imbalanced; i.e., there were more tutor-student interactions than student-student interactions. The students expected the tutor’s responses and assistance, and the tutor did what was expected of her. Consequently, the tutor developed a very strong strength of ties in the tutor-student interactions but failed to facilitate stronger ties in the student-student interaction. Although the students maintained the starter role in most of the threads, the tutor remained the central source of assistance.


    As the tutor created open-mode tasks, the possibilities of students’ action were varied. Such varieties of actions from students led to the need for the tutor to respond actively and accurately. As the tutor failed to maintain student-to-student assistance, she had to carry out this role throughout the course. This situation means that the open-mode task seeks strategies of management in which the tutor needs to be active in promoting student-student interaction and assistance or else s/he will need to address the situation by actively giving responses to the students.


    The second case (Unit 7-1) is an example of a case in which the strategy and management of a closed task are crucial in promoting students’ interaction and assistance. Unit 7-1 is an example of a unit that contained closed mode tasks and entailed group work. It contained the most tutor-student and student-student interactions and assistance compared to others, as this unit was managed by more than one tutor. The participants did not have to collaborate to complete the task, as they simply had to submit answers. In addition, the tutor did not encourage the students to challenge each other’s ideas, thereby (indirectly) discouraging discussion in the forum. If the task involves less tutor participation, the aim and process of the group work should be made quite clear to everyone. Such a strategy will be more likely to generate more participation. This unit also shows that the influence of collaborative work might be beneficial in a closed task situation if this work is managed and supported by more than one staff member. Experience shows that working in groups will not work if there is nothing to work on collaboratively. Posting questions in a closed way usually leads students to post the answers individually, even when they are asked to work in groups.


    In terms of assistance in closed tasks with students working in groups, there is an issue of concern here. Although the student who posted at the beginning showed an example of “modelling” by posting the answer, this type of assistance is only useful for one reason: giving the answer. The flaw is that it does not promote or open up opportunities for discussion. This situation suggests that not every type of assistance is suitable for helping to develop students’ potential development that and the timing of certain types of assistance may be crucial. In this instance, “modelling” used at the beginning of the closed task may have led to imitation. Imitation will be beneficial if the one who started the posting provided good “modelling”. It is not as beneficial if the ‘modelling’ or any other type of assistance from peers was inappropriately monitored or managed by the tutor.


    Conclusion


    Using social network analysis and the concept of a “community of practice”, we discussed the patterns of interaction and participation of tutor and student discussions through LMS. With the help of social network analysis and interaction maps, this article reported on the patterns of interaction and the participation of all units involved. The descriptions addressed the nature of participation; tutor-student and student-student interactions; the nature of assisted performance; and the social network in the particular tasks. The article offered an analysis of interaction patterns between a tutor and a student and between a student and a student with tasks of a different nature. The analysis informed us that the pattern of assisted performance by a peer or tutor may depend on one or more of the following factors: the type of task (the nature of task initiated), group formation (either one whole large group or a small working group) and tutor management (the degree of tutor involvement in responding to students’ posts). The two cases highlighted show some crucial examples of practices of the online community as a community of practice:


    
      	Active responses of a tutor, which lead to less student-student assistance and interaction


      	Clear instruction by the tutor in a closed task, which leads to high student participation but not necessarily to student-to-student interactions


      	Disposition of students


      	Clash of learning perspectives, which contributes to passivity in students


      	Strategy and management in open and closed tasks, which affect students’ interaction and assistance

    


    Notes


    1. “Learning” in this context of study refers to a socio-cultural dialogic activity (see Bonk and Cunningham, 1998: 26).


    2. Forman and Cazden’s profound idea of interactional style is largely seen in studies of interaction behaviour in face-to-face contact and is also used in virtual contact.
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    Abstract


    This paper assessed lecturers’ readiness for online learning in Nigerian universities. Recent developments in the Information and Communication Technology (ICT) have impacted every sector of society, including education. Consequently, online learning is growing considerably worldwide as today’s students, being digital natives, are looking for more effective, efficient ways of obtaining information and knowledge in formal and informal settings. Educators, especially faculty members, are expected to give serious consideration to how education should be provided and sustained if their institutions will continue to remain relevant in the face of these developments. In this study, 188 lecturers from six universities were surveyed. Faculty readiness was defined in terms of the level of access to the Internet; the level of application of instructional design principles in courseware development for online learning; the current level of technology usage for learning, teaching and research; and influence of gender on ICT skills. This research employed the concurrent mixed-methods survey in evaluating lecturers’ readiness for online learning in Nigeria. The research results showed positive online learning features (situational and dispositional), as there is evidence that faculty possessed relatively good Internet access; good evidence of adoption of courseware development principles required for online learning; and a high degree of basic technology usage, skills and competences needed for online learning. However, no significant influence of gender on lecturers’ ICT skills was established. It was concluded that faculty members in Nigeria were ready for online learning.
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    Introduction


    Today, higher education institutions are operating in a rapidly growing technology-enabled environment, where students’ needs and demands are also changing simultaneously; in the face of these changes, the adoption of information and communication technology (ICT) for teaching and learning has become inevitable (Bates, 2000). Consequently, higher education institutions that ignore newer educational technologies for teaching and learning, such as the Internet, may become less relevant in the development of human capital, therefore undermining national economic growth and development. Globally, the Internet is impacting learning in unprecedented ways (Alawattegama and Wattegama, 2008; Janda, Trocchia and Gwinner, 2002; Pew Research Center’s Internet and American Life Project, 2012); consequently, online learning is providing unique opportunities for individuals who want to obtain higher education, regardless of where they work or live. In the face of rapid developments in technology, academic faculties and teaching departments must deploy newer, innovative and future-oriented methods for effective teaching and learning in higher education (Bates, 2000).


    The use of ICT in education is at a particularly dynamic stage in Africa. The issues of Internet access, connectivity and users’ Internet skills are dynamic and vary greatly from one locality to another (Thakrar, Zinn and Wolfenden, 2009). Moreover, the example of mobile phones illustrates how countries can sometimes skip over technologies (United Nations Educational, Scientific and Cultural Organisation [UNESCO], 2011), thereby enabling them to gain rapid strides in the adoption of newer technologies. Recently, there has been rapid growth in the telecommunication sector in Nigeria; it is the fastest growing on the African continent, with over 100 million mobile lines, according to the Nigerian Communications Commission [NCC] (2011).


    New technologies are complex, and acceptance may be hindered by elements of uncertainty, determined by people’s attitudes and the level of motivation towards usage. Thus, lecturer’s perceptions of the usefulness and ease of technology usage would greatly affect the attitude of lecturers, which eventually would also influence behavioural intentions and actual usage (Davis, Bagozzi and Warshaw, 1989). Nevertheless, faculty members would change only if they could see the benefits of change and the disadvantages of not changing (Bates, 2000).


    However, usage of technology for teaching requires more than just the transfer of face-to-face classroom teaching notes to an Internet platform (Bates, 2000). Online teaching usually would require changes in beliefs and philosophical orientations of faculty on one hand, and the acquisition of a new technical skill-set, changes in instructional design methods and changes in attitudes, among others, on the other hand (Moore and Kearsley, 2008).


    Recently, emphasis on global networking and collaboration influenced by effective, rich learning environments have been determining the scope of online learning processes in higher education (UNESCO, 2011). Hence, Moore’s theory of transactional distance (Moore, 1989) emphasizes critical issues of relationships, effective dialogues, interactivities, and the need to bridge gaps in understanding and communications when teaching is mediated by technology. Therefore, the current level of basic technology usage of lecturers (faculty members) could determine how quickly newer technologies would be employed for teaching and learning, as this could greatly affect courseware design and development methods and changes in pedagogy, thereby leading to modifications of instructional materials, structures, dialogue and the communication platforms for online learning.


    Furthermore, knowledge content alone does not make a course (Driscoll, 2005; Moore and Kearsley, 2008) because courses are learning materials organised carefully into structures that make for easy, meaningful and effective learning (Figure 1).
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      Figure 1: Courseware structure

    


    Additionally, courses are organised around learning objectives, sets of learning activities and appropriate assessment or evaluation. Thus, course structures reflect course designs, which could be influenced largely by modes of communication or types of educational media expected to be employed. Therefore, for online course structures, efficiency and effective dialogue must be given serious consideration during the process of instructional design. Furthermore, appropriate course designs for online learning must take into account students’ diversity in terms of work experiences, socio-economic background, age, culture and international learning concerns. Consequently, online learning platforms that provide synchronous and asynchronous learning opportunities facilitate a high degree of dialogue between teachers and students.


    Because higher education requires experienced faculty members with a specialised skills-set, it is imperative to determine the current level of basic technology usage of faculty. Although younger lecturers often have more computer skills than experienced professors, the emergence of newer technologies today has made it necessary for a greater emphasis to be placed on the level of technology skills, competencies and capabilities for appointment and promotion in higher education (Bates, 2000). Therefore, this study focused on the current level of basic ICT skills of faculty members for online learning.


    Today, to improve teaching performance of faculty in higher education and online learning in particular, access to technology, expertise in courseware design and development, proficiencies in basic ICT skills, and investments in staff development schemes cannot be overlooked. It is important, therefore, for decision-makers in Nigeria (government agencies, higher education institutions, and other organisations in the education sector) to adopt administrative policies and structures that could reduce barriers to technology-mediated teaching and learning (Baggaley, 2008; Mbarika et al., 2003). Such barriers could include but are not limited to inadequate access, lack of expertise in instructional design and basic ICT skills necessary for online teaching and learning in higher education.


    Existing literature showed that socio-demographic factors such as gender and age could influence users’ participation in technology-mediated learning (Bullen, 1998; Kedia and Bhagat, 1988; Surry, Ensminger and Haab, 2005). Thus, it is generally accepted that gender is an issue in technology acceptance; that males are more enthusiastic and more positive than females; that men and women experience learning technologies differently (Burge, 1998; May, 1994); and that women often tend to lag behind in Internet adoption (Greenspan, 2004). However, developing countries in general, and Nigeria in particular, may not be exceptions; hence, assessing the influence of gender on the level of ICT skills could not be overlooked.


    This study evaluated faculty readiness for online learning in Nigerian universities based on the vital role of faculty in teaching, learning and research. Specifically, this research surveyed 188 lecturers from six universities in Nigeria, evaluating the level of Internet access, degree of deployment of instructional design principles, level of ICT skills, and influence of gender on ICT skills required for online learning in Nigeria.


    Research Questions


    The following four research questions were used to carry out the study:


    
      	What is the level of Internet access of lecturers?


      	What is the level of instructional/courseware design principles required for online learning?


      	What is the level of current ICT skills of lecturers?


      	What is the influence of gender on ICT skills of lecturers?

    


    Research Hypothesis


    This study also adopted one research hypothesis, to elucidate the influence of gender on ICT skills of lecturers required for online learning.


    
      H01: There is no significant difference between female and male lecturers in the level of ICT skills required for online learning.

    


    Research Methodology


    A descriptive concurrent mixed-method survey type was used for the evaluation of lecturer’s readiness for online learning in Nigerian universities. A researcher-designed questionnaire, complemented with semi-structured open-ended questions, was used for data collection. The questionnaire was validated and tested for reliability using Cronbach’s Alpha, and the reliability value of 0.84 was derived. The respondents were 188 lecturers from six universities in Nigeria (University of Lagos; Federal University of Technology, Akure; Ekiti State University, Ado Ekiti; Bowen University, Iwo; Ladoke Akintola University, Ogbomosho; and Covenant University, Ota), thereby meeting the sampling criteria suggested by Creswell (2007) and by Onwuegbuzie and Leech (2007). In total, 220 questionnaires were administered to university lecturers at the six target sites, and 188 were returned, resulting in an 85% response rate. Quantitative analysis using percentages complemented by qualitative data analysis were used to address all research questions. Hypothesis 1 was tested using an Independent Sample t-Test.


    Results


    Research Question 1: What is the Level of Internet Access of Lecturers?


    Question 1, which sought to determine the level of Internet access for online learning, was captured by the following: usage of university network; ownership of personal computer; usage of home internet; ownership of smart phones; and downloading information with smart phones.


    The results showed that lecturers’ access to the Internet was very high, with 97% computer ownership, 67% home Internet usage, 79% smart phone ownership and 76% downloading of information from the Internet. However, university network provision was the lowest, with 51% usage and as high as 46% who do not use a university network (Figure 2).
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      Figure 2: Lecturers’ level of Internet access

    


    Research Questions 2: What is the Level of Instructional/Courseware Design Principles Required for Online Learning?


    This question sought to determine the extent of readiness for e-learning by the degree of courseware design and development, in terms of (1) the current use of online materials for teaching, (2) implementation of course goals and objectives, (3) breaking-up of courseware into modules (smaller chunks), and (4) level of professional training in the development of courseware for e-learning.


    The results shown in Table 1 indicated that 86% of lecturers incorporated online learning resources in their courses; 85% of lecturers included course goals and objectives in their courses; and 55% divided their course materials into modules for effective learning. However, 80% indicated the need for further professional training in the development of course materials for e-learning.


    Below are some significant statements of lecturers’ perceptions and attitudes about technology usage for instruction:


    
      	Technology provides greater access to instructional materials even on mobile devices.


      	Through the use of the Internet, social media and multimedia, I have made a large amount of information available to students that would have been too cumbersome to access manually.


      	Technology promotes didactic teaching for large classes, without building expensive lecture theatres, and makes teaching more student-centred.

    


    Additionally, lecturers have confirmed the need for further professional training in courseware development for e-learning, as presented in these statements:


    
      	There is the need to train lecturers on adapting their lecture notes to existing ICT facilities.


      	E-learning is progressive, and there should be constant update of knowledge.


      	Staff professional training will go a long way to help.

    


    Table 1: Lecturers’ attitudes about courseware design and development
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    Because e-learning is student-centred learning, responses from the lecturers have been triangulated with students’ perceptions regarding the quality of course materials currently being deployed for learning. The results (Table 2) showed that 83% of students confirm that their courses have online learning materials; 74% indicated that course goals and objectives have been stated clearly in their course materials; and 36% agree their courses are in modules. However, a high percentage (56%) do not agree or do not know if their courses are in modules, which seems worrisome and may have influenced students’ perceptions (68%) that their lecturers would need further training in course content development.


    Table 2: Students’ perceptions of courseware design and development
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    Research Question 3: What is the Lecturer’s Current Level of ICT Skills?


    This research question sought to determine the current level of communication technology usage by lecturers in terms of their functional skills and levels of computer literacy. The overall levels of lecturers’ ICT skills based on the following skills were assessed: word processing, spreadsheets, browsers and Wikipedia.


    The results show (Table 3) that 55% of lecturers consider themselves to be experts in an overall rating in ICT skills and competencies. A detailed analysis shows that 58% are at the expert level in word processing, 61% in Internet browsing, and 47% in Wikipedia, while 49% consider themselves to be intermediate in spreadsheet usage for learning.


    Table 3: Lecturers’ ICT skills and levels of expertise
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    Research Question 4: What is the Influence of Gender on ICT Skills?


    This research question sought to examine the differences between female and male faculty members in their readiness for online learning. To address this research question, the level of ICT skills needed for online learning was analysed. The results show that 29% of lecturers surveyed were female, while 71% were male (Table 4).


    Table 4: Gender distribution of lecturers


    
      
        	Gender

        	Frequency

        	%
      


      
        	Female

        	54

        	28.7
      


      
        	Male

        	134

        	71.3
      


      
        	Total

        	188

        	100.0
      

    


    


    Further breakdown according to school type and institutions, presented in Figure 1 and Table 5, shows a relatively even distribution or spread, between 25% and 37%; however, there were more females (50%) from the private universities. This result could be explained by greater willingness or availability to participate in the study. The table shows no gender gap in the readiness by lecturers in the study.


    Table 5: Lecturers’ level of ICT expertise by gender


    
      
        	

        	
          Females

        

        	
          Males

        
      


      
        	
          F

        

        	
          %

        

        	
          F

        

        	
          %

        
      


      
        	Beginner

        	
          1

        

        	
          1.9

        

        	
          11

        

        	
          8.2

        
      


      
        	Intermediate

        	
          18

        

        	
          34.0

        

        	
          52

        

        	
          38.8

        
      


      
        	Expert

        	
          34

        

        	
          64.2

        

        	
          69

        

        	
          51.5

        
      


      
        	Missing

        	

        	

        	
          2

        

        	
          1.5

        
      


      
        	Total

        	
          53

        

        	
          100.0

        

        	
          134

        

        	
          100.0

        
      

    


    Research Hypothesis 1


    
      H01: There is no significant difference between female and male faculty members in the degree of ICT skills required for online learning.

    


    To address this research hypothesis, readiness for online learning was defined in terms of the current level of ICT usage, skills and competences. Statistical analysis for an independent sample t-test was used for testing the hypothesis. The results (Table 6) show that at 0.07, there is no significant difference between female and male faculty members in the level of readiness for online learning based on their ICT skills. Therefore, the null hypothesis is rejected.


    Table 6: t-Test for Hypothesis 1


    
      
        	Respondents

        	
          F

        

        	
          Mean

        

        	
          SD

        

        	
          df

        

        	
          t

        

        	
          Sig.

        
      


      
        	Females

        	
          53

        

        	
          2.62

        

        	
          .527

        

        	
          183

        

        	
          1.836

        

        	
          0.07

        
      


      
        	Males

        	
          132

        

        	
          2.44

        

        	
          .645

        
      

    


    Discussion of Research Findings


    The research findings on the extent of Internet access by lecturers shows that Internet access was generally high in terms of computer ownership with home Internet, smart phone ownership and Internet browsing. However, Internet access provided by universities was low, with less than 50% patronage by lecturers. This finding is in support of the view that educational institutions are not paying adequate attention to the problems of Internet inaccessibility for teaching and learning (Baggaley, 2008). Nevertheless, the infrastructural problems facing higher education are not insurmountable; available resources could be efficiently and effectively utilised to achieve better results in the education sector.


    Additionally, results on the level of courseware design and development principles show that a high number of lecturers are already adopting instructional design methods required for online learning. This finding is in agreement with Driscoll (2005), and Moore and Kearsley (2008), which state that lecturers should incorporate instructional design principles, such as course goals and objectives, and division of course materials into smaller modules for effective learning. However, there is a high indication by lecturers for further professional training in the development of course materials for online learning.


    Furthermore, results on the level of ICT skills show that lecturers consider themselves highly computer literate in ICT proficiency in Word processing, spreadsheets, use of Internet browsers and Wikipedia for teaching and learning. Therefore, from the self-rated evidence, lecturers may have the needed ICT skills for online learning.


    Lastly, this study showed no significant difference between female and male lecturers in the level of ICT skills required for online learning. However, existing studies show that men and women experience learning technologies differently (Burge, 1998; May, 1994), and women tend to lag behind in Internet adoption (Greenspan, 2004); therefore, it is generally accepted that gender is an issue in technology adoption, even in higher education, because of the economic gaps between males and females that still exist in many countries. Faculty members are expected to have the same income levels, educational background and professional expectations; therefore, this study has shown that gender was not an issue among faculty members in the adoption of technology for online learning in Nigerian universities.


    Conclusion


    The research findings seem to show positive situational and functional characteristics of faculty members for online learning, thereby providing evidence that supports online learning readiness among the faculty members surveyed. Furthermore, the research results show high levels of ICT skills that are appropriate for online learning by faculty members who participated in this study.


    Implications of the Research


    The research results and findings seem to show strong evidence that faculty members are prepared for technology adoption for online learning, especially because mobile devices–such as smart phones and tablets–are capable of overcoming the persistent challenges of inadequate electricity supply and Internet connectivity. Consequently, faculty should be challenged to get involved in the production of contextualized online teaching resources and courseware required for effective learning by Nigerian students. Additionally, decision makers at different levels, that is, Federal, State and Private institutions, should deploy adequate Internet access and provide suitable online learning environments for the effective delivery of higher education in Nigeria.


    Limitations


    This study investigated only 188 faculty members. This number could be viewed as limited; however, a concurrent mixed-method approach has provided for the triangulation of research results and therefore improved the acceptability and validity of the present research findings.


    Suggestions for Further Research


    Future research should involve many more participants and should include other issues, such as administrators’ readiness, administrative support strategies, change management strategies, and financial management strategies. These issues are beyond the scope of this study but could make interesting topics for future research.
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