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Abstract
This paper explores students’ experiences in learning in an online Business Statistics course and examines the qualitative reflections that they provided throughout the course and as part of the course evaluation.  The online course was a pioneering research project at Suan Dusit Rajabhat University (SDU), Thailand for studying the efficiency and effectiveness of the online learning system. The research project compared online learning with traditional teaching conducted over 16 weeks. Qualitative methods used in this study included in-depth interviews, student diaries, messages from the discussion boards and comments on course appraisals. The findings indicated that the majority of the students used the online mode for reading course materials, doing exercises, searching for information, taking quizzes, and communicating with other students and online instructors. Such an online course can support and assist them to learn more effectively, and enhance their attitude to Business Statistics. Online students would benefit from increased access to technology in order to assist their learning. The results of this study will be used to develop more effective online learning systems. 
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I. Introduction

In the past decade, Information and Communications Technology (ICT) has developed its potential to enable national economic, social and educational development. Online learning has been promoted as being more cost effective, more convenient, and providing increased opportunities to the life-long learner (Olson and Wisher, 2002; Richardson and Swan, 2003). It has demonstrated several advantages over a traditional learning environment, particularly in the concept of “learning anytime and anywhere”. This means that student access to online course material is time and place independent (Berge, 1997; Matthews, 1999). 

In Thailand, the government embarked upon substantial educational reform with the 1999 National Education Act (NEA). The key aspects of this reform focus on improving efficiency and effectiveness of learning. Students were encouraged to become critical and creative thinkers, to acquire facility with information technologies, and to develop their learning and individual potential based on the philosophy of ‘student-centred’ learning. In 2002, the Thai government announced plans to install computers connected to the Internet in all high schools, and to make the Internet and ‘E-learning’ or ‘Online learning’ the technology of choice for the Thai higher education system. 

The Rajabhat Institutes form a nation-wide network in Thailand with a uniform approach to teaching and learning. Instructional materials for 11 general educational courses were produced using an E-learning model. Recently, the Suan Dusit Rajabhat University (SDU) in Thailand has encouraged the development of effective and efficient course materials for delivery through Internet technologies, in order to increase and enhance opportunities for both campus-based and distance learning. The Institute’s goal is to become a ‘Cyber University’ in the next five years. A preliminary investigation of current problems with students’ learning in Business Statistics found that there were high failure rates, with most students feeling that it was difficult to understand statistics concepts and to apply them to the real world. Missed lectures were a particular problem, as their understanding was impaired when they returned to their studies and catching up became very difficult. This unsatisfactory experience with Business Statistics highlighted the need for a new teaching strategy to improve its outcomes, so it was decided to trial a pioneering study of the effectiveness of an online course in Business Statistics in Thailand. 

This purpose of this paper is to explore students’ experiences in learning in an online Business Statistics course and to examine the qualitative reflections that they provided throughout the course and as part of the course evaluation. This exploration of student experience is focused on these questions: 


· How do students experience learning Business Statistics in both traditional and online methods?

· What are they learning and gaining from the course?

· What features of the course do they like or dislike, and what suggestions do they have for change?

II. Literature review

Higher education around the world is facing challenges to meet new demands for utilizing information technology to improve quality of learning. Various criticisms of traditional classrooms appear frequently, such as lack of teacher attention, boredom, outdated knowledge, and inappropriateness for a diverse population (Gardiner, 1997; Hara & Kling, 1999). Many researchers advocate new concepts such as active learning, student-centered principles, effective use of technology, and collaborative learning (American Psychological Association, 1997; Bonk and Kim, 1998). There are high expectations that technology will transform higher education. This demand has also impacted on developing countries in South East Asia, such as Thailand. Therefore, it is important and timely for educators to explore students’ attitudes towards and experience of new technology such as online learning.

the key features of online learning are time-independence, text format, computer mediation, multiple threads of conversation and fluid participation patterns. Online learning design tends to be based on constructivist and learner-centred principles that increase learners’ control, facilitate the sharing of multiple perspectives, and encourage individual learners to create their own meaning (Jonassen et al., 1995). Traditional methods that evaluate learning within the four walls of a classroom do not transfer well to the online context. Evaluators need to understand the features of online activity and its social and ecological structure so that they may adopt new principles appropriate for evaluating learning. Typical tools for assessing beliefs and attitudes use Likert scale instruments: in the statistics education literature, there are only few such instruments. Gal and Ginsburg (1994) provide a survey, and point out some of their drawbacks. These include (a) inability to distinguish if the observed attitudes are actually towards mathematics or statistics, (b) inability to inform about the motivation behind attitudes unless student comments are included, and (c) difficulty identifying diverse attitudes using an instrument that measures only one or two dimensions of attitudes. In the light of these problems, some authors recommend the incorporation of qualitative methodologies (Lee, 1999).   

In a review of recent literature on online learning, we found that the majority of studies focused on the outcomes of learning rather than the process of learning (Cumming et al., 2002; Gudzial and Turn, 2000; Hara and Kling, 1999; Hendrinks and Maor, 2003). Consequently, quantitative analysis predominates over interpretive inquires. While quantitative methods are often appropriate for investigating the medium of learning (Hara et al., 2000) or student characteristics, qualitative methods can provide more insight into the process of learning, including the quality of interaction and the relationship between interaction and knowledge construction (Gunawardena et al., 1997). The present study takes this approach, and seeks to identify important themes and provide in-depth discussion of students’ views of online learning.

III. Methods

The theoretical framework for this study was the notion of Community of Inquiry established by Garrison and Anderson (2003). In this model, deep and meaningful learning, the central goal of higher education, takes place within a Community of Inquiry composed of teachers and learners as the key participants in the educational process. The model assumes that within this community, learning occurs through the interaction of three components: cognitive presence, social presence and teaching presence. The first element in the model is the development of cognitive presence, which Garrison et al. (2000) define as “the extent to which the participants in any particular configuration of community of inquiry are able to construct meaning through sustained communication.” The second element is teaching presence, which includes designing and managing learning sequences, providing subject matter expertise and facilitating active learning. The third element is social presence, defined as the ability of learners to project themselves socially and emotionally in a community of inquiry. The function of this element is to support the cognitive domain through its ability to instigate, sustain, and support critical thinking within a community of learners. It supports affective objectives by making group interactions appealing and rewarding, leading to an increase in academic, social and institutional integration (and increased course completions).
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Figure 1: Elements of an educational experience (Garrison and Anderson 2003)

There were approximately 1,000 students enrolled in this subject and of these 269 volunteered to participate in the research. The study was approved by the appropriate ethics committees and participating students gave informed consent. The research group included students studying in two modes, online and traditional, and in two locations, campus-based and distance. More details about the participants are given in Suanpang et al. (2003). 

The online course was developed into the Electronic Classroom type of online learning model, which engages the students in a planned series of activities via the Internet. In terms of Weller’s (2002) Learning Pedagogies, this study combined constructivism, resource-based and collaborative learning. Due to limited time being available for constructing contents for the online course, only lectures 1-3 (Descriptive Statistics) and 6-8 (Inferential Statistics) were included, the remainder of the course being taught as normal.  The Learning Activities planned included weekly study, weekly activity (virtual classroom discussion) and assessments. Online students had to participate weekly to complete their tasks with the minimum requirement of at least one hour per week. Communication between students and teachers was via telephone, e-mail, discussion board, and face-to-face by appointment. The traditional course was run using standard lectures, tutorials and homework assignments: the students in this group were also given a list of useful library resources to help them in their study.

The research was conducted in two phases, an orientation period followed by the main study. The purpose of the orientation phase was to introduce the online learning system and provide an example of the online course to the students. It was given to all the students enrolled in Business Statistics by electronic-based delivery (E-based). Students were notified of the web address for the course (http://e-learning.dusit.ac.th) and shown how to logon to the system. 

Data were collected over a period of 16 weeks and the results from the online learning were then compared with those from traditional teaching. It is widely agreed that multiple methods in qualitative research are useful in achieving great understanding (Denzin and Lincoln, 1994). It was with this mind that data collection for the present study involved different sources and kinds of information including conferencing transcripts, end of semester evaluation questionnaires, reflective stories from selected students, and open-ended questions. However, this research study had four main methods of data collection:  

Interviews: Short interviews (10 minutes) were conducted with 20 campus-based students (the top ten and the lowest ten students in both the traditional and online groups) and 2 distance learning students (one traditional and one online). Group interviews were unstructured and took 30 minutes which not including students who had individual interview.  The interview themes focused on experience of learning online course, likes and dislikes, problems and difficulties, use of online to support learning, and suggestions for further improvements. 

Student diaries: Four students in the online group volunteered to keep weekly diaries of their learning and other study experiences. Students wrote about what happened in their learning, how they felt, what they liked and did not like, and other reflections and opinions.

Messages from discussion board: The discussion board was the ‘online community’ where students posted their ideas, opinions, discussion, and comments reflecting on their learning. Several discussion topics were included in the online community (‘Icebreaker’, ‘What do you think of individual versus group projects?’, ‘Experience of learning in an online course’).

End-of-semester evaluation: There were three open-ended questions in the end of semester evaluation questionnaire. The purpose of evaluation was to give students the opportunity to express their feelings about their experience as well as give critical feedback of the strengths and weakness of the course. These questions were included ‘what students like and did not like about the course, experience of learning and comments for further improving.   

To begin data analysis procedures, the interview recordings were transcribed and messages from the discussion board were downloaded: all the data were in Thai and required translation. The transcripts were read in their entirety, in order to obtain on overall sense of the interaction amongst students. This was followed this by multiple readings with a search for regular episodes of events, situational factors, circumstances, strategies, interactions and phases relating to the social construction of knowledge. The main focus of the analysis was on the ‘experience of learning’, and the recurring regularities became the themes into which subsequent items were sorted (Hendriks, 2003).  

IV. Results

Cognitive Presence  

The first element in the model that is basic to success in higher education is ‘cognitive presence’. Garrison (1997) defined this to mean the extent to which the participants in any particular community of inquiry are able to construct meaning through sustained communication. This is particularly important when the medium of communication changes, as in adoption of online learning for education purposes. Cognitive presence is a vital element in critical thinking, frequently presented as the goal of all higher education (Garrison, 2003).

Theme 1: Students’ background and prior knowledge

These are significant to construction of knowledge during interactions in the learning community. The result is a diverse pool of knowledge (Hendriks and Maor, 2003).  Students who had good background in mathematics found that this subject was not difficult to learn. In contrast, students who did not have good background in mathematics found the subject difficult, and had negative attitude before entering the course. One recommendation from students was that the university provide an intensive course in fundamental mathematics and computing.

TradLow2: “The weakness is that it is difficult subject. Some students, who had no background in this subject or math before, would be afraid of it. It was like a wall so teacher had to overcome their feeling. We had bad impressed on our past experience because teacher did not care our feeling.”

Themes 2: Students’ perceptions of statistical learning context

This theme focused on how students understood Business Statistics, their ability to apply the most important statistical ideas and their attitudes to the subject. In general, students in the traditional classes seemed to understand and learning statistics by practicing and re-doing problems.  Some lacked an appreciation of statistics, were not familiar with aspects of the subject, and held a view of statistics as a collection of isolated and meaningless techniques. For example, one student found that statistics was boring and blamed the way the course was delivered:

TradLow10: “I hate to study mathematics because there were a lot of numbers and formulas and I might get a headache trying to memorize everything. The more I try to understand, the more dizzy I get. The university should introduce new ways of learning maths to make students learning fun and enjoyable. Every time I go to class, I feel like I’m going to jail.”  

In contrast, online students had more experience with searching external sources, collecting, manipulating and representing data. Instead of spending most of their time learning and memorizing formulae and techniques, students were given the chance to conduct real investigations and gain experience of the wide applicability of statistical methods. A typical comment is:  

OnlineTop1: “There were two types of experience, one was direct, other was indirect experience. Direct experience was knowledge of statistics, such as how to calculate statistics values from the real world case study. It was useful and could be used in my daily life. Statistics was not difficult and could be learned. Indirect experience was consciousness and awareness all the time when doing calculation. These two things were good. The last thing, I was proud of doing a good project. It made me eager to find out and continue to do.”  

Engagement with interesting activities through the use online course seems to have led to an increased enjoyment and appreciation of the subject. Students reported that the course covered much more than what they had thought. Before taking the subject, some of them had negative attitudes and they ended up finding the course quite interesting and useful. 

Theme 3: Reflective and higher-order thinking

It is important to develop students’ ability to evaluate their own work and challenge themselves. Students should develop their level of self-guidance and independent learning. It is import for students to learn to identify the components of effective learning and to be able to apply statistical concepts in their daily life. These abilities were particularly important for mature students in distance learning who are seeking to apply this knowledge in their careers. For example, one distance online student made this comment: 

DistOnlineTop1: “I think the knowledge and experience that was gained from learning this subject could be used in nursing patients or at least it should be used in our daily life. I am in charge of nurses, so I expect that I should transfer this knowledge to younger nurses”.

Social Presence

This is defined as the ability of participants to project their personal characteristics into the group, thereby presenting themselves to other participants as part of a learning community. This element is primarily a support for cognitive presence, facilitating the critical thinking carried on by the community of learners. When there are affective educational goals, as well as purely cognitive ones, then social presence contributes directly to the success of the educational experience (Garrison and Anderson, 2003). 

Theme 4: Communication in the learning environment

The most important factor in social presence is the communication and interaction in the learning environment. Communication among students and with teachers should effectively assist students to develop critical and high-order thinking. In the traditional model, Thai students are used to authoritarian practice, and are willing to accept what their teachers say without question, continuing the passive approach of their traditional schooling. Communication in this traditional mode was face-to-face, and few students were willing to ask questions of teachers. Online students gained advantages from using synchronous (chat) and asynchronous (discussion board and e-mail) communication methods. In particular, the discussion board opened up opportunities for shy students to reflect on their opinions and use it for communicating in learning and collaborative group working on their project, and students were happy to receive interactive feedback. 

OnlineTop7: “It is good experience especially discussion board, it is better for communication than post message. We can exchange our ideas both learning and other topics. It makes someone who dears not to ask question in class, can show his idea or feeling such as the first experience in learning statistics forum.”

Students also had comments about their experience related to technical problems in posting and editing messages in the discussion board. Some students remarked that shared reflection did not result in the level of interaction they would have liked, because some of their friends were slow in replying to messages. 

Theme 5: Learning environment

Students commented that one important factor that influenced their learning was the class atmosphere. The formal nature of classroom environments can hinder learning, while the expansive nature of online interaction enhanced the learning environment and enabled students to construct personal knowledge. The following comment is typical:

GroupOnline1:“We always talk to friends in the chat room about content, homework, assignments and projects because sometimes the questions are very tough. We would rather discuss than copy like other subjects when we do not understand and just copy from friends. But in this subject it is different. We consult in our free time about the work, which we never did before, it’s better than talking about F4 (the most favourite singer brand for Thai teenage).”

Theme 6: Collaborative learning

Collaborative group work was implement in the online mode only, as this environment offered opportunity for students to interact with others in a way that was not usual in the traditional mode. Students differed in their approaches to this new learning environment where there are fewer social cues to shape participation, and so the extent of interdependence and cooperation of each group varied. Cooperation was evident in some groups, while in others, each student took responsibility for the questions assigned to them and did not collaborate. There are interesting comments from students reflecting on their experience of collaborative group work:

OnlineTop2: “I got a lot of experience, some was good and some was bad. I had to adapt myself with members in the group and accept their opinions. I learned to divide work and include different opinions even through I did not agree with them. This made me know the difference between others and my thinking. It also gave me experience in human relationships that could be used in the future.”

Teaching Presence

The third element of the model is teaching presence, an obvious function in higher education, whether traditional or online. In either case, it represents a means to support and enhance social and cognitive presence for the purpose of realizing educational outcomes (Garrison and Anderson, 2003). 

Theme 7: Course management and teaching technique

Students made many comments about the teaching techniques. Many in the traditional group had negative attitudes about learning by using the video-conference system, and complained about the high workload and the boredom of reading from the textbook. They suggested a reduction in the number of chapters studied, focusing only on content that was applicable to real life. Online students were satisfied with the course management and said that the teaching made statistics easier to understand: 

OnlineTop3:“It depends on the method of teaching. The traditional teacher showed only slides so we had to study by ourselves. But our method of learning is new, such as studying by ourselves, doing individual and group projects and of course online learning. These made us have fun and become interested in learning, not bored because only theory could not be useful, like learning maths. I’ve got good experiences from this subject and I was impressed with the amazing teaching methods.”   

Theme 8:  Technology 

Students in the traditional groups suggested that they could use technology to assist their learning and reduce problems with using the textbook only. Online students benefited from the flexibility of being able to study “anywhere and any time”, and discovered that the Internet could be used for educational as well as personal purposes:

OnlineTop6: “I used the online system to search for data in doing the individual and group projects. Before this, I used Internet for my pleasure such as chat, play online games and listen to music, rather than for learning. This online learning course made me know the benefits of using Internet for education. It also made me responsible to finish work on time and manage the extra time from the normal study access into online course without being forced.”

However, some students also made negative comment about their experience related to technical problems with speed and reliability of the Internet.

Theme 9:  Role of teachers

Students in the traditional groups claimed that the teacher was the most important factor influencing their learning. Online students also claimed that the teacher was an important factor in their learning, particularly in providing prompt feedback. Both groups of students were satisfied with the role of their teachers.

OnlineTop2: “Teacher should be nice, relaxed not too serious. She should not make us pressure like other subject that we had face such as Accounting, Economic and other subjects. These subject were difficult so teacher should be fund and attractive us better than teaching seriously. That would make us not understand and lack of motivation to learn.”

V. Discussion

This study has explored and discussed students’ learning experiences in the different modes of traditional and online learning in a Business Statistics course in the Thai context. In the traditional groups, it was found that students do most of their study during the lecture times, and carry out the exercises by themselves: however, they would benefit from increased access to technology in order to assist their learning. In the online groups, students used the online mode for reading course materials, doing exercises, searching for information, taking quizzes, and communicating with other students and online instructors. The way technology is currently being used in this Business Statistics course is to enhance the teaching of traditional material by presenting it in more exciting and more insightful ways.

Garrison and Anderson’s (2003) model of an educational community of enquiry was used to organise the themes in students’ comments on the course. The ‘cognitive presence’ element found that students’ background and prior knowledge are significant aspects for constructing knowledge during their interaction in the learning environment. Online students seemed to be more able to comprehend the statistics context, to apply statistical ideas to their daily life, and to evaluate and guide their own work. The ‘social presence’ element found that online students had more effective communication (both asynchronous and synchronous) and higher level interactions than students in the traditional groups. Moreover, online collaborative learning offered the opportunities for students to share with others their thinking, interpretation, and reaction to the ideas that are being presented. Finally, the ‘teaching presence’ element found that students in both the online and traditional groups were satisfied with the course management strategies and the role of their teachers. The teacher in the online course was more of a facilitator providing feedback, guiding learning and providing encouragement: the teacher in the traditional course had a more traditional and authoritarian role. 

Despite its apparent advantages, the online course was not without problems. Without appropriate structures it could result in a sense of isolation and a lack of social interaction, and so it should include occasional face-to-face meetings for students to develop a learning community and social contact. Technical problems of access and speed of Internet need to be improved. In addition, the English language skills of Rajabhat students need to be improved, since English is required for accessing global information. Nevertheless, it seems that the use of such technology had a positive impact on the students’ motivation and helped them gain better understanding and practice in their learning.

This study is one of the first research projects to investigate the use of technology such as e-learning in Thailand. Other aspects of the study are reported elsewhere: Suanpang, Petocz and Kalceff (2003) compare attitudes towards statistics between students in the traditional course and students studying using e-learning; Suanpang and Kalceff (2003) discuss features of the instructional design of such an e-learning system appropriate to the Thai context; Suanpang and Petocz (2003) discuss the improvements in scores of the online students as opposed to the students in the traditional groups. Overall, the results from this project are very positive and demonstrate the significant benefits of using e-learning to assist and support Thai students in their study of statistics. It seems that e-learning can become a powerful method for extending education in developing countries such as Thailand and other countries in South East Asia. 
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