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Abstract

The purpose of this study was to analyse the publication and citation patterns in the Malaysian Journal of Distance Education (MJDE). This study covered articles published in the MJDE from 1999–2009. A bibliometric examination of 143 journal articles published in the MJDE was carried out. Furthermore, this study also compared the citation count of the MJDE with those of five similar journals focused on distance education/e-learning. The approach used in this study was document analysis. Information is presented based on (1) the types of articles published, (2) the methodologies employed and (3) the topic area emphasised. Frequently published topics are reported as part of the findings in this study. This study revealed that conceptual or review articles are receiving the most citations. This result can be used to review current research trends and to explore potential research directions in e-learning and distance education. The findings of this study will help researchers in e-learning and distance education choose research topics.
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Introduction

The School of Distance Education (SDE), Universiti Sains Malaysia (USM), has been providing distance education programmes in Malaysia since 1971 and recently celebrated its forty-year anniversary. In the last four decades, the distance education program has evolved from a unit under the School of Humanities to a centre administrating programmes offered by other schools in USM and finally to a full-fledged school offering its own undergraduate and postgraduate programmes. Through 2010, 16,321 students have graduated with their first degree. In addition, the SDE has produced many Masters and PhD graduates.

The SDE is a true distance education institution where the students attend classes from their own location through live video conferences streaming through the Internet, and approximately 6,000 of the SDE’s current students are scattered all over Malaysia. They attend classes from the comfort of their homes or from anywhere in the world where an Internet connection is available. In its four decades of educating Malaysians through distance education, the SDE has evolved from simply providing notes prepared by lecturers (1971), to the transmission of recorded lectures through over the radio (1979), to distributing pre-recorded audio and video cassettes (1983), to live audio conferences (1988), to live audio (audio and electronic board) conferences (1991), to live video conferences (1993), to online learning portals (2003) to the current live video streaming through the Internet (since 2008).

The MJDE was first published in December 1999 by the School of Distance Education, Universiti Sains Malaysia. It has been published biannually in June and December since 2000. The MJDE is an international peer-reviewed journal that focuses on research and the practices of distance education. The MJDE’s target readers are policy makers, administrators, academicians, teachers and students within the field of Distance Education. The MJDE covers a wide range of subjects such as the practical usage of technology, e-learning, flexible delivery systems, the application of technology in distance and open learning, innovative teaching methods and lifelong learning and continuing education. For the period covered in this study, from 1999 to 2009, the MJDE was managed by three chief editors. Table 1 lists the chief editors of the MJDE since 1999. The longest-serving chief editor was Rozhan Mohammed Idrus, one of the pioneer professors in distance education in Malaysia, who served from 2000 to 2005.


Table 1      Chief editorship



	Tenure

	Chief editor




	1999 – 2000
	Md. Noor Saleh



	2000 – 2005
	Rozhan Mohammed Idrus



	2006 – 2009
	Hanafi Atan



	2010 – 2012
	Zuraini Zakaria



	2012 – current
	Hanafi Atan




For the MJDE to publish high-quality research articles and receive more citations in the future, it is important to understand the current situation. This study was conducted with the purpose of answering the following questions: What has been published by the MJDE? How many of the MJDE’s articles were cited? How does the MJDE’s performance compare to those of similar journals?

The objectives of this study were (1) to understand the bibliometric characteristics of the MJDE and (2) to compare the citation count of the MJDE with those of five similar journals focused on distance education/e-learning. To achieve these objectives, this study reviewed 143 articles published in 21 issues of the MJDE from 1999 to 2009. There was only one issue in 1999 and two issues annually from 2000 to 2009. Editorials and book reviews were excluded from the study.

Data and Methods

The methodology adopted in this study was based on the methods used by Tiew, Abrizah and Kiran (2002), Abdullah and Ab Rahman (2009) and Hussain, Fatima and Kumar (2011). The bibliometric data for the study were obtained from print copies of journal issues published from 1999 to 2009. There are 143 articles published in 21 issues during that 11-year period. From these 143 articles, a range of data was then extracted for analysis. The data collected for analysis were the number of articles, the article type, the number of references in each article, the citation count based on Harzing’s Publish or Perish software (Harzing, 2007), and the topic and methods of the study described in each article. The data were collected and tabulated using Microsoft Excel for analyses.


Several analyses were conducted in this study. First, the articles were counted based on types or categories of topics. Second, the references cited in each article were counted. Third, the citations received by each article were counted utilising Publish or Perish software (Harzing, 2007). Fourth, the topics and methods of articles that have been cited were summarised. Finally, this study compared the number of articles cited with the numbers of cited articles for similar journals in this field.

Results and Discussion

Publication Analysis

From 1999 to 2009, the MJDE published 143 articles. Table 2 presents the number of articles and their types (review or conceptual, quantitative, qualitative, case study, how to or conceptual and mixed method). The categorisation of articles is adapted from Hussain, Fatima and Kumar (2011), Bakri and Willet (2008) and Tiew, Abrizah and Kiran (2002). As Table 2 shows, the majority of articles published were review or conceptual articles.


Table 2      Summary of method applied



	Method
	Frequency




	Review
	7




	Quantitative
	4




	Qualitative
	3




	Case Study
	2




	How To
	1




	Mixed Method
	1





Reference Analysis

Table 3 presents the reference count for articles published in the MJDE. Articles published in the MJDE cited between 3 and 54 references, with an average of 17 references cited per article. The majority of the articles published cited between 11 and 20 references. In addition, 87% of the articles cited no more than 30 references.


Table 3      Reference count



	References

	No of articles




	  3 to 10

	40




	11 to 20

	59




	21 to 30

	26




	31 to 40

	14




	41 to 50

	3




	51 to 54

	1





Citation Analysis

The citation count has become a standard measurement of a researcher’s productivity. There are several scholarly indexes that give citation counts, such as Thomson Reuters’ Web of Science (WOS), Scopus and Google Scholar. WOS and Scopus are subscription-based indexing services, whereas Google Scholar is freely available to anyone. Due to its open access nature, Google Scholar is widely used. Furthermore, software capable of producing citation analysis, Publish or Perish, was created using the Google Scholar database (Harzing, 2007). According to Publish or Perish software, 18 articles published in the MJDE have been cited between 1 and 5 times. The article with the highest number of citations is by Windeknecht (2004) and titled “Productive Diversity in Changing Realities of Distance Education: Is Online Group Assessment the Answer?” Table 4 summarises the citation count of articles published in the MJDE within the analysis period.


Table 4      Citation count (as of August 2011)



	Times cited

	Articles




	5

	Windeknecht (2004)



	4

	Silong, Ibrahim and Abu Samah (2001); Cable, Goodliff and Miller (2007); Embi, Mustapha and Abdul Aziz (2001)



	3

	Pandian (2004); McNaught (2004); Dass (2001); Krithivasan, Baru and Iyer (2005)



	2

	M. H. Abdullah (2004); Gaba (2005); Fleming and Cribb (2004)



	1

	Sutton (2004); Joyes (2006); Thang and Murugaiah (2009); Dzakiria (2004); Walker-Gibbs (2004); Ku Mahamud, Mohd Alipiah and Johari (2000); Danaher, Harreveld and Li 2000)





Topic and Method Analysis

Because citation count is an important indicator of a researcher’s productivity, it is necessary to understand what topics that are being cited. Therefore, further analyses were conducted to understand the topics and methods featured in the articles. According to Zawacki-Richter, Bäcker and Vogt (2009), research in distance education focused on instructional design and individual learning processes. Topics and methods are summarised in Table 5. Most of the articles that have been cited were review or conceptual articles. However, all 18 articles were on diverse topics, and no one topic emerged as significant. A summary of topics is as follows:


	Course Design
(a)     Development

(b)     Implementation


	Cultural Influence

	Graduates Employment

	Learning Process

	Development & Implementation
(a)     Module

(b)     Teaching & Learning Model

(c)     Policy Developments


	Learners
(a)     Problems & Supports for Distance

(b)     Learning Practices

(c)     Control

(d)     Student Readiness (Time Management)


	Research Methodology

	Social Presence in Online Conferences

	Technology




Table 5      Topics and methods



	Article

	Times cited

	Topic

	Method

	Article length (No of pages)




	Windeknecht (2004)
	5

	Teaching and Learning Model
	Case Study
	19




	Silong et al. (2001)
	4

	Learner Control
	Mixed Method
	27




	Cable et al. (2007)
	4

	Policy Developments
	Qualitative
	20




	Embi et al. (2001)
	4

	Technology
	Review
	13




	Pandian (2004)
	3

	Learning & Teaching Practices of Distance Learners
	Quantitative
	26




	McNaught (2004)
	3

	Cultural Influence
	Review
	17




	(Dass, 2001)
	3

	Problems & Supports for Distance Learners
	Quantitative
	21




	Krithivasan et al. (2005)
	3

	Distance Education Model
	Review
	20




	M. H. Abdullah (2004)
	2

	Social Presence in Online Conferences
	Qualitative
	22




	Gaba (2005)
	2

	Graduates Employment
	Quantitative
	10




	Fleming and Cribb (2004)
	2

	Course Design & Development
	Review
	16




	Sutton (2004)
	1

	Technology
	Review
	21




	Joyes (2006)
	1

	Technology
	Review
	15




	Thang and Murugaiah (2009)
	1

	Module Development & Implementation
	Qualitative
	20




	Dzakiria (2004)
	1

	Research Methodology
	How To
	19




	Walker-Gibbs (2004)
	1

	Learning Process
	Case Study
	11




	Ku Mahamud et al. (2000)
	1

	Student Readiness (Time Management)
	Quantitative
	8




	Danaher et al. (2000)
	1

	Course Design & Implementation
	Review
	16






Comparison with Selected Distance Education/E-learning Journals

In addition to analysing the bibliometric characteristics of the MJDE, this study was also compared the number of articles cited with the numbers of cited articles for similar journals. The MJDE was first published in 1999, and it was among the earliest journals in distance education/e-learning. Since then, numerous other journals have been introduced. The International Review of Research in Open and Distance Learning (IRRODL) was first published by Athabasca University in 2000. In 2001, the Malaysian Educational Technology Association (META) published the first issue of The Malaysian Journal of Educational Technology (my.JET). In 2002, The Turkish Online Journal of Educational Technology (TOJET), sponsored by Sakarya University in Turkey, published its first issue. The Asian Society of Open and Distance Education published the first issue of the Asian Journal of Distance Education (AJDE) in 2003. The Malaysian Educational Technology Association (META) began a new journal and published the first issue of The Malaysian Online Journal of Instructional Technology (MOJIT) in 2004.

Even though the MJDE was the first to publish among the 6 journals, it is not highly cited. Table 6 summarises the citation analysis conducted in September 2011 using Harzing’s Publish or Perish software. The TOJET received the highest number of citations 195, followed by the IRRODL with 95. The single most frequently cited article was published by the IRRODL and cited 234 times. It is possible that the MJDE might not be highly cited due to the nature of its publication. The MJDE is distributed only in print; the full text of the articles was not available online until recently. This is different from the TOJET and the IRRODL, for which the full text of articles has been consistently available online.


Table 6      Comparison of selected Distance Education/E-learning Journals (Data as of September 2011)

[image: art]


Conclusions

The MJDE has been publishing research reports on distance education/e-learning since 1999. Since then, it has been managed by four chief editors. The analyses and comparison presented in this article revealed several characteristics of the MJDE, both strengths and weaknesses. By understanding these characteristics, exploiting the strengths and resolving the weaknesses, the MJDE will not only continue to publish excellent research on distance education/e-learning but also improve its visibility and therefore increase its citation count.

The MJDE is published by the SDE, the faculty of which comprises outstanding researchers on e-learning and distance education, including two prominent professors in distance education. This group of experts should continue to conduct research on this topic and publish articles in the MJDE.

As other journals with high citation counts are accessible online, the MJDE should consistently make all its articles available online, thus making it easier for researchers to access and cite those articles. Because the MJDE has recently made all articles available online, the citation count is expected to increase.

Review articles are being cited and therefore the submission of review articles should be encouraged. A special review issue can cater to such a purpose.

Finally, continuous improvement will ensure that the MJDE continues to be an important publication on distance education/e-learning. The editorial team of the MJDE must continuously monitor, observe and learn from similar journals in this field; innovate; and make changes accordingly. The publication of quality articles that can be easily accessed will ensure that the MJDE will be an important source of information on e-learning and distance education.
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Abstract

Lifelong learning is continuous learning throughout the life of an individual. It can occur through formal and informal means. Formal means include training, counselling, tutoring, mentoring, apprenticing, higher education, etc. Informal means include experiences gained etc. Malaysia considers education to be a vital agenda and crucial foundation to optimise every citizen’s potential, especially regarding obtaining the Wawasan 2020 objective to achieve a zero illiteracy rate by the year 2020. This national endeavour will all be for nought if the education system fails to produce human capital that can meet the challenges and innovations of a 21st century economy. It is believed that through appropriate training and education level, citizens should be able to perform well in their work. Learning new skills and acquiring new knowledge cannot be restricted to formal educational settings. Effective learning needs to be integrated into the work process, as well. Training is often considered a variable that can be plugged into an economic model. This paper will discuss the significance of lifelong learning for an economy using the economic growth theory of human capital and learning-by-doing.

Keywords: lifelong learning, growth model, human capital, learning-by-doing.




Introduction

Education is chiefly about surpassing expectations and optimising potential. The role of education in human capital accumulation is transformational in moulding and determining the destiny of nations throughout the annals of history. According to Sachs (1995), learning new skills and acquiring new knowledge cannot be restricted to formal educational settings. Training is often considered a variable to be plugged into an economic model. Lifelong learning (LLL) bears the slogan, “Learning for All”. The lifelong learning project in Malaysia has been in place since the 1970s, and it became an economic project in the 1990s.

Education is a never-ending quest to gain a competitive advantage, which has led many countries to focus on education as a type of panacea for strengthening competitiveness, employment and social cohesion. According to Knapper and Cropley (2000), lifelong education defines a set of organisational, administrative, methodological and procedural measures that reflect and promote the importance of lifelong learning. Lifelong learning has been used in the literature since the 1970s. The UNESCO Commission (2002) defines lifelong learning as a philosophical and a political vision to foster democratic and emancipated systems of learning possibilities independent of class, race, economic ability and age. Learning is one of the most important human activities. By learning, we engage with the natural, social and cultural world. As we know, learning changes with age, but it should not be confined to any age. Therefore, in times of increasing economic and social uncertainties, making lifelong learning a reality is a political necessity to ensure the growth and welfare of aging societies. Furthermore, it is a moral duty to grant each individual an opportunity for employment and social inclusion.

Education contributes to the economic success of a region by deepening the skills and knowledge, or human capital, of its residents. A study by Abel and Deitz (2011) found that it is possible for academic research to contribute to the stock of local human capital. The knowledge and technologies created through research activities at universities may not only attract new firms to a region but also help existing businesses to expand and innovate. These “spillover effects” can raise the region’s demand for highly skilled workers. Education is seen as the engine of economic advancement and social mobility. Education is also one of the most critical factors in Malaysia’s transformation into a developed and economically affluent nation. There are several important opportunities for improvement because the current education sector has limited international focus and lacks unified regulations.

In Malaysia, economics and politics have made their impact felt over the years. Education has progressed in line with the shift towards productivity and growth based upon knowledge and innovation. For instance, the national gross expenditure on research and development (GERD) increased from RM1.1 billion in 2005 to RM4.3 billion in that same year. Within the same period, the use of information and communication technology (ICT) grew from 1.2% to 21.8%. (Ninth Malaysia Plan 2006–2010). Information technology (IT) infrastructure will be further extended under the Tenth Malaysia Plan (2011–2015) in facilitating the connectivity to the global knowledge network. The government’s goal is that 75% of households have broadband by 2015, and the Malaysia Research and Education Network (MyREN) will be further promoted to allow Malaysian researchers to connect to the global research community. These trends indicate the increasing demand for knowledge-based input in practically all aspects of life. Ultimately, the onus for this initiative is on universities, which are expected to respond to the demands from the labour market for highly qualified and well-prepared graduates.

Malaysia views education as a vital agenda and crucial foundation upon which to base every citizen’s potential and put within reach the promise of the Malaysian dream. A significant amount of the annual budget is allotted to education and the development of human capital. Education is expected to be the major catalyst in the country’s continued economic growth and expansion. Since 2009, education has played a significant role in Malaysia’s transformation to a developed and high-income nation. Malaysia’s vision of having a knowledge-based economy will provide the foundation for sustaining a rapid rate of economic growth and enhancing international competitiveness to achieve the objective of Vision 2020, i.e., zero illiteracy. This knowledge-based economy will also strengthen Malaysia’s capability to innovate; adapt and create indigenous technology; and design, develop and market new products, thereby providing the foundation for endogenously driven growth. In addition, a knowledge-based economy will complement and accelerate the change from an input-driven to a productivity-driven growth strategy. A greater awareness of the role of knowledge input will enhance traditional factors of production and generate new sources of growth. This growth, in turn, will expand the production possibility frontier (PPF) of the Malaysian economy.

In the Ninth Malaysia Plan (2006–2010) and Tenth Malaysia Plan (2011–2015), the Malaysian government encourages lifelong learning to achieve the five national objectives: to raise the capacity for knowledge and innovation and nurture “first class mentality” to address persistent socioeconomic inequalities constructively and productively; to improve the standard and sustainability of quality of life; and to strengthen the institutional and implementation capacity. In addition, Malaysia’s Ministry of Higher Education (MOHE) drew up a blueprint on the enculturation of lifelong learning for the country. With recognition and support from the government, lifelong learning, through its various modes including distance learning, e-learning, and workplace and part-time learning, will serve a vital role in Malaysia’s human capital development (Ministry of Higher Education, 2007). In implementing the country’s lifelong learning agenda and assisting the government in transforming the nation into a high-income economy by 2020, MOHE has taken the initiative to embark on a Blueprint on Enculturation of LLL for Malaysia: 2011–2020. In accordance with these initiatives, Table 1 lists lifelong learning issues and challenges; Table 2 provides the four blueprint strategies for lifelong learning; and Table 3 explains the Principles of the lifelong learning blueprint.


Table 1      Lifelong learning issues and challenges



	Lifelong learning issues and challenges




	Absence of a full-fledged lifelong learning policy



	Lack of monitoring of LLL programme at the national level



	Lack of awareness and participation in LLL programmes



	Inadequate financial support for lifelong learners



	Inadequate mechanism and infrastructure for effective implementation of LLL programmes



	Overlapping LLL activities programmes



	Recognition




Excerpt: Ministry of Higher Education Malaysia (2011b). Blueprint on Enculturation of Lifelong

Learning for Malaysia: 2011-2020. Putrajaya, MOHE.


Table 2      The four blueprint strategies of lifelong learning



	The four blueprint strategies




	Strengthening of the mechanism and initiatives of LLL through the establishment of the National LLL Committee to formulate policy and provide an enabling environment to move LLL agenda for the country as a whole.



	Providing awareness and promotional LLL programmes to the general public through catchy jingles or tagline and enticing the general population via incentives and funding mechanism.



	Ensuring sustainability of LLL programmes via appropriate recognition and accreditation which include recognition of prior learning experience, quality assurance and establishment of credit bank for LLL programmes.



	Providing strong support learning system to encourage individuals to participate LLL programmes.




Excerpt: Ministry of Higher Education Malaysia (2011b). Blueprint on Enculturation of Lifelong

Learning for Malaysia: 2011-2020. Putrajaya, MOHE.


Table 3      The principles of the lifelong learning blueprint



	The principles of the lifelong learning blueprint




	Enculturation of LLL is a national agenda and to be the third pillar of human capital development



	Maximum impact and complementarily



	Cost effectiveness



	Accountability



	Inadequate mechanism and infrastructure for effective implementation of LLL programmes



	Leveraging on technology



	Recognition



	Benchmarking with international best practices




Excerpt: Ministry of Higher Education Malaysia (2011b). Blueprint on Enculturation of Lifelong

Learning for Malaysia: 2011-2020. Putrajaya, MOHE.

Growth Models

Growth models did not consider education a factor in production in Malaysia’s early neoclassical period. It was only in the 1960s that education began to be seen as one of the variables that accounted for previously unexplained generators of growth. In the mid-1960s, studies based on the concept of human capital investment began to measure education’s rates of return. According to the modern growth theory, the accumulation of human capital is an important contributor to economic growth. In this regard, there have been numerous cross-cultural studies that have extensively explored whether the attainment of education can contribute significantly to economic growth. The general findings show that more educated individuals tend to have higher employment rates and earnings and be more productive relative to those who are less educated. Therefore, a strong rationale exists for governments and private households to invest substantial portions of their resources in education with the expectation that higher benefits will accrue over time. In this context, education is deemed an investment that enables individuals to be equipped with knowledge and skills that improve their employability and productivity and that in turn lead to higher earnings in the future. From an economic perspective, growth is determined by various factors and is inter-related in some ways. These various factors may include contributions from human capital, learning-by-doing, infrastructure, innovation and trade between countries. Most of the factors listed above affect a country’s economy, be it directly or indirectly. However, in this paper, only the aspects of human capital and learning-by-doing are examined.

Human Capital

Human capital does play a significant role in economic growth. Superior human capital is the source of higher-quality goods and services and greater productivity. These human capital are be able to make good decisions, be strong leaders, and have the ability to create and innovate products and services in the market. In short, an increase in the quality and productivity of goods will also increase the demand for goods in the market. Thus as a whole, economic growth will be boosted through an increase in consumption and export. Therefore, human capital plays a significant role in boosting economic growth.

Policymakers are increasingly viewing education as an engine of local economic development because of the transition in most developed countries toward a more knowledge-based economy. Conventional approaches to valuing the economic activity generated by education often focus on direct employment or expenditure effects, along with a multiplier effect to capture indirect and induced outcomes. However, the potential influence of education extends beyond these mentioned effects because educational institutions help build knowledge and skills, which are critical components of an area’s economic success. A region with higher levels of human capital tends to have greater economic activity and more rapid economic growth.

A study by Abel and Gabe (2011) used a wide variety of data to control for factors such as “highly skilled people are attracted to productive places” that, through statistical techniques, establishes a causal link between human capital and local economic activity. The results were that a one percent point increase in the number of people with college degrees in a given region leads to a two percent increase in the overall economic activity in that same region.

The quality of the nation’s human capital is thus the most critical element in the achievement of Malaysia’s National Mission, and this human capital development has been a key element in the Ninth Malaysian Plan. Human capital development encompasses the acquisition of knowledge and skills, or intellectual capital. The capacity will be increased to develop knowledgeable, skilled and innovative human capital to drive a knowledge-based economy. The implementation of lifelong learning will be accelerated to encourage skill building among all segments of society. John. F. Kennedy once said, “Let us think of education as the means of developing our greatest abilities, because in each of us there is a private hope and dream which, fulfilled, can be translated into benefit for everyone and greater strength for our nation”.

There are numerous studies from an economics perspective on the effects of human capital and learning-by-doing on economic growth. According to Romer (1990) and Nelson and Phelps (1966), human capital is the key variable in the research sector that generates new ideas or products underlying technological progress, and a larger stock of human capital facilitates the transfer, acceptance and assimilation of new technology.


This study applies the endogenous growth model (Human Capital Augmented Solow Model, 1956):

[image: art]

where Y= The level of income, Ht = The level of human capital, μ = The fraction of workforce used in production, and L= Labour.

Assume that
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Deflate all variables by the efficiency unit of labour:
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Therefore,
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Rearrange these variables as follows:
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Divide the above equation with (1 + n)t Ht
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The above equation is the dynamic of capital stock

Assume a balanced growth path, where γnt is constant,
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where γn = growth rate, a proxy for human capital, and (1 − μ) = human capital accumulation.

The existence of balance growth path requires the following:

[image: art]

Human capital will be able to increase economic growth based on the value of (1 + n)α and with the assumption of a balanced growth path. In the balanced growth equilibrium, the capital intensity of an economy is calculated as the capital stock divided by its total output. The value of capital intensity is the constant. However, other variables such as the capital stock, real GDP, and output per worker continue to increase. Lucas (1993) claimed that the key to high growth performance is the ability to move skilled workers quickly between sectors.

It is believed that through appropriate training and education level, citizens would be able to perform well in their work. For this reason, firms prefer hiring workers or labourers with high education backgrounds and extensive work experience. Workers of a proper education level would be able to handle and solve problems at work efficiently and in the firm’s best interest. They are quick to analyse related problems and generate solutions because they are able to process larger amounts of information and are able to expedite issues at work. This skill would thus increase the productivity and growth of a firm.

Learning-by-Doing

Learning-by-doing is a concept of economic theory. It refers to the capability of workers to improve their productivity by regularly repeating the same type of action. Learning-by-doing allows exploration, experimentation, and experiencing novel ways of looking at the human experience in a low risk setting. Learning-by-doing can take the form of modelling, simulation and prototyping in testing an experiment with solutions. Learning-by-doing trains agents to believe that the null hypothesis advances knowledge as much as the proof. Most importantly, learning-by-doing is a learning process from failure and experimentation. The innovation model, which is a learning-by-doing model, targets the development of new technologies that enable a platform for national innovation.

The effects of learning-by-doing are not just one-time-only sources of growth but are potential links in a process of unbounded growth. This process of cumulative causation sustains a continuous cycle, i.e., a self-expanding process in which increased output induces an increase in productivity and thus a further increase in output. Learning-by-doing and cumulative causation support the formulation of a dominant strategy. In view of the high reliance of technology on intellectual capital and knowledge-intensive applications, measures will be intensified to enhance human capital development in a learning-by-doing model.

Learning-by-doing is a form of lifelong learning. In other words, a worker is able to increase his or her productivity through specialisation. By repeating the same task, the worker gains a better understanding of how to improve the production process. Through learning-by-doing, a worker’s excellent performance contributes positively to economic growth. Learning-by-doing is an important learning process for workers in an economy. Learning-by-doing is a good index for the stock of knowledge, based on the assumption that the potential productivity gains from learning are essentially unbounded.


Arrow (1962) introduced the theory of learning-by-doing, stating that learning takes place as a side effect of the production of new capital goods and that, because learning occurs at an individual level, the stock of knowledge in the economy will depend on the capital stock per capita.
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The law of motion can be presented as:
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Divide the above equation with kt:
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Learning-by-doing will be able to contribute to economic growth if [image: art] because [image: art]. It follows that [image: art], showing an increase in economic growth rate, where γn = growth rate. Yang and Borland (1991) have shown that learning-by-doing plays a role in the evolution of countries where greater specialisation in production is achieved. In both of these cases, learning-by-doing and increasing returns provide an engine for long-term growth.

Clearly, in this new economy, human capital and learning-by-doing are powerful catalysts that promote economic growth. The benefits to society from infrastructure projects for the public good are enormous, extending well beyond the benefits of each project on a private basis. The returns from infrastructure development are likely to generate value to society over the long term that far exceeds the cost of any individual project. Better living conditions, an increase in property usage and values, and a larger proportion of the population engaged in commerce all represent tangible benefits to society that accrue over the long term.

The model of educational and trade openness with real gross domestic product

Panel data equation:
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Therefore, the equation explaining real gross domestic product will be expressed as:
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where RGDP= Real gross domestic product (based on US$); TO = Trade Openness (% of GDP); ED= Educational (% of GDP); ln = Natural logarithm; and εt =Random error term.


Results Summary


Table 4      Analysis summary
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Table 4 shows the summary of the panel data analysis as a total observation of 270 cases. In summary, the variable constant represents the dependent variable, the real gross domestic product. The GDP has a value of 8.237380 and 1.5766349 for mean and standard deviation, respectively. Meanwhile, for the independent variables of trade openness, the value of the mean and standard deviation are 4.152988 and 0.528115, respectively. The other independent variable education yields a value of 5.163411 and 0.739208 for its mean and standard deviation.

Conclusion

This study shows that the degree of education has an effect on a country’s income. The regression results show the effect of openness on the drop in GDP, and that the more closed an economy is, the larger the drop in GDP. Looking further at how education affects the Gross Domestic Product indicates no direct linkage between a more open economy and higher income. The descriptive statistics show that the more closed a country is, the more the country will grow (although this is not statistically significant), which result was not in accordance with the hypothesis.


According to the endogenous growth model, human capital and learning-by-doing play significant roles in economic growth; people do learn how to address real life problems within the context of their work. Learning does not take place in a separate phase and in a separate place but is integrated into the work process. The economic growth theories on human capital and learning-by-doing do increase economic growth under certain assumptions. Higher education trends, whether in Malaysia or elsewhere, will be a continuous indicator of growth and development. Certainly, restructuring and reforms need to be undertaken, bearing in mind the challenges that will always be present due to the effects of technology, politics, the economy, demographics and market opportunities. The ability to circumvent some of the problems that these challenges pose will depend upon the innovativeness and vision of the institution concerned.

However, it is assumed that the potential for learning in the production of any particular good, using any particular process, is in fact finite and bounded. That is, by specialising in one particular job or task, one is restricted in the development of his or her skills. One may only be good at one particular task or part of production and have no knowledge at all about the other processes of production. Therefore, some economists may argue that learning-by-doing in one particular area of expertise may not be a good thing and will not affect economic growth positively. This possibility is due to an individual’s limited knowledge, skills, or capabilities regarding the production of a good as a whole. It is therefore suggested that an individual should alternate specialising in one skill with specialising in other skills from time to time. By transitioning from one task to another, a worker may increase his or her skills overall. In this way, the impact of learning-by-doing on economic growth may become significant.

References

Abel, J. and R. Deitz. 2011. Do colleges and universities increase their region’s human capital? FRB of New York Staff Report No.401.

Abel, J. R. and T. M. Gabe. 2011. Human capital and economic activity in urban America. Regional Studies 45(8): 1079–1090.

Arrow, K. J. 1962. The economic implications of learning by doing. The diffusion and Economic Growth. American Economic Review 61: 69–75.


Economic Planning Unit, Prime Minister Department. 2010. Tenth Malaysia Plan. http://www.epu.gov.my/html/themes/epu/html/RMKE10/rmke10english.html. (accessed 29 August 2011).

Knapper, C. K. and A. J. Cropley. 2000. Lifelong learning in higher education. 3rd ed. London: Kogan Page.

Lucas, R. E. Jr. 1993. Making a miracle. Econometrica: Econometric society 61(2): 251–272.

Malaysia. 2010. Economic transformation programme. Government of Malaysia. Kuala Lumpur: Government Printers.

———. 2006. Tenth Malaysia plan 2011–2015. Government of Malaysia. Kuala Lumpur: Government Printers.

———. 2006. Ninth Malaysia plan 2006–2010. Government of Malaysia. Kuala Lumpur: Government Printers.

———. 2001. The third outline perspective plan 2001–2010, Chap. 5. Kuala Lumpur: Government Printers.

Ministry of Higher Education. 2011a. The National Higher Education Action Plan Phase 2 (2011–2015). Putrajaya: Ministry of Higher Education (MOHE).

———. 2011b. Blueprint on enculturation of lifelong learning for Malaysia: 2011–2020. Putrajaya: Ministry of Higher Education (MOHE).

———. 2007. The National Higher Education Action Plan (2007–2010). Putrajaya: Ministry of Higher Education (MOHE).

Nelson, R. and E. Phelps. 1966. Investment in humans. Technological Review of Economic Studies 29(3): 155–173.

Romer, P. M. 1990. Endogenous technological change. Journal of Political Economy 98(5): 71–102.

Sachs, P. 1995. Transforming work: Collaboration, learning and design. Communications of the ACM 38(9): 36–44.

Solow, R. M. 1956. A contribution to the theory of economic growth. Quarterly Journal of Economics February.

United Nations Educational, Scientific and Cultural Organisations (UNESCO). 2002a. Open and distance learning trends, policy and strategy considerations. United Nations Educational Scientific and Cultural Organisation. Paris: UNESCO.

———. 2002b. Open and distance learning: Trends, policy and strategy consideration. Executive summary. http://unesdoc.unesco.org/images/0012/001284/128463e.pdf (accessed 15 July 2011).

Yang, X. K. and J. Borland. 1991. A microeconomic mechanism for economic growth. Journal of Political Economy 99(3): 460–482. University of Chicago Press.





Critical Thinking Skills of Students in Online Tutorials Based on Problem-based Learning for Mathematics Curriculum Analysis

Mery Noviyanti

Open University Indonesia

merrynov@gmail.com

© Penerbit Universiti Sains Malaysia, 2014


Abstract

Critical thinking skills are one of the abilities required for students to be skilful in analysing, synthesising, concluding and decision making. Postgraduate programmes typically have no valid information regarding student’s critical thinking skills. This research’s objective was to access students’ critical thinking skills in an online tutorial for a mathematics curriculum analysis course by using problem-based learning (PBL). PBL was used for this research because research indicates that this method could stimulate students’ critical thinking skills through problem solving. This study included approximately 40 students using an online mathematics curriculum analysis tutorial application in January, 2013. To obtain data on the students’ critical thinking skills, researchers observed the discussion forum of the online tutorial. The data were qualitatively analysed. Overall, the students’ critical thinking skills were good. The students’ best results were in the Compare and Contrast category, namely approximately 91.25%, and the lowest result was approximately 70.625% for the group Creating category. The results indicated that students had the capability to make a decision properly accompanied by a relevant argument and evidence. In addition, the students had properly conducted investigations to reach their decision.

Keywords: critical thinking skills, problem-based learning, tutorial online




Introduction

Critical thinking skills are learners’ most important ability. Critical thinking has become an attractive topic in modern education, and all educators are interested in teaching their learners to think critically (Cheong, 2008). Johnson (2002) defined critical thinking as observing systematically for the thinking process itself, meaning that we observe by using evidence and logic. Critical thinking skills are very important because this ability affects the resulting decision. R. Swartz and D. N. Perkins (Hassoubah, 2004), stated that critical thinking (1) aims to reach the critical valuation regarding what would be accepted or what would be done by a logical excuse; (2) uses the valuation standard as the result of critical thinking in the decision-making process; (3) applies the standard and composes multiple strategies and provides a meaningful rationale; (4) researches and collects reliable information for supporting evidence of a valuation.

To obtain information regarding the critical thinking skills of postgraduate students at Open University Indonesia, the researchers developed a problem-based learning (PBL) model for an online tutorial of a Mathematics Curriculum Analysis course. A high level of critical thinking was required to understand this subject matter because the expected competency was a student-owned ability to analyse the school mathematics curriculum and its learning problems. Additionally, these critical thinking skills were also needed so that the students could research alternative solutions for mathematics curriculum problems based on theoretical study as well as results from the relevant research.

PBL was used in this study because the previous research indicates that this method could stimulate the students’ critical thinking skills through problem solving. PBL is a motivating, challenging and exciting problem solving process (Barrows, 1997). Savery (2006) stated that PBL could develop a specific skill including critical thinking. Savery added that PBL could enhance student’s ability to (1) analyse and solve a complex problem; (2) find and evaluate the problem by using appropriate resources; (3) cooperate; and (4) effectively communicate by using intellectual knowledge and skill. By examining the definition, it appeared that critical thinking skills could be improved through PBL.


The students’ critical thinking skills would be observed through the discussion forum on a PBL-based online tutorial application. Wee (Morin, 2012) stated that critical thinking skills could be obtained through the problem-solving process of PBL learning, particularly in group brainstorming settings. According to Arends in Trianto (2007), discussion occurs in the situation between an educator and learners or between a learner and other learners who converse and share ideas and opinions. However, Samani (2007) said that discussion is a sharing of opinion among two or more persons that aims to obtain an agreement regarding the perceived problem.

With the development of the Internet, discussions can be performed online. Arends in Trianto (2009) stated that online discussion provides enough time and space for students to think so that critical thinking skills can be improved. In developing critical thinking skills, the student must be able to respond to a question that directs the student to think, to interact and to reflect during the online discussion activity. Thus, online discussion is a method that provides a problem that learners solve together in an online group. In further activities, learners were instructed to use critical thinking in solving existing problems.

Critical Thinking Skills

Critical thinking is reasonable and reflective thinking that relies on decision making about what must be trusted or performed, according to Ennis (Hassoubah, 2004), while Paul and Elder (2003) state that critical thinking is an individually taught process to reach a conclusion.

They added that critical thinking skills could be sorted into eight functions where each function represents the crucial part of a learner’s thinking and resultant quality: (1) Question at issue: awareness of questioning something that was needed; (2) Purpose: any appropriate needs for the objective or result was accomplished through the inquiry process for objective identification; (3) Information: answered the question using the proper information and utilised this information as a material for developing ideas and synthesising new thinking; (4) Concepts: a theory, definition, rule or law that directs thinking or action. The concept is a construction of the human mind that describes a frame of thinking and action; (5) Assumptions: statutes whose truth need not be proved; (6) Points of view: the differentiation of someone’s viewpoint in reasoning and thinking. It was a part of critical thinking that involved interpretation and understanding processes; (7) Interpretation and inference: combining new information with the existing viewpoints, concepts or assumptions. Interpretation was required to understand the data and to draw conclusions; (8) Implication and Consequences: the result of reasoning and thinking because critical thinking was not a single entity but a process to generate something.

With technology and information development, critical thinking could be part of the learning process. Critical thinking is a mental activity in evaluating opinion and drawing a conclusion, so it could be used in building trust and making decisions (Gilster in Astleitner, 2010). Critical thinking is the most important ability when using the Internet because through the Internet, there is incorrect, incomplete information, so the learners should be able to readily criticise the information (Reinman in Astleitner, 2010).

PBL

According to Savery (2006), PBL is learning that centres on learners by empowering them to conduct research, integrate theory and practice, and apply knowledge and skills for developing appropriate solutions for a defined problem. PBL centres on the learner’s pedagogy. This learning focus is active and collaborative and engages learners’ knowledge of real-world or case problems (Tambourish, 2012).

A PBL educator must give learners the freedom to take responsibility for learning. According to Kauffman (1998), the facilitator role in PBL was effective when the educator: (1) stimulated the communication of educator and learners; (2) provided ample opportunity for learners to independently find what they needed in the learning material instead of pushing knowledge from the teacher; (3) intervened only when the learner’s discussion had veered off the determined path; (4) functioned as a resource person for the learners instead of the final decision maker; (5) provided additional value for the learners who searched for extra material for learning about other opportunities.


Each type of learning has advantages and disadvantages. According to Hajriana (2010), PBL’s advantages were (1) use of PBL would make learning meaningful. Learners who learned to solve a problem would apply their own knowledge or try to find out the required knowledge. Learning could be more meaningful and expandable when learners dealt with a situation where the concept should be applied and (2) integration of their knowledge and skill simultaneously and apply them within the relevant context. Their learning would be suitable with real conditions and not theoretical, so the problems would be in applying concepts. Theory would be found at once during the learning; (3) PBL could improve critical thinking skills, raise initiatives for working, provide internal motivation for learning, and develop international relationships. The PBL’s disadvantages were (1) requirement of complex learning preparations such as tools, problems and concepts; (2) difficulty finding relevant problems for learning (a given problem would have to meet the criteria for a good problem); (3) PBL takes a long time.

The application of PBL’s model on online mathematics curriculum analysis course tutorial

The online tutorial of Open University Indonesia was an internet-based tutorial service offered by Open University in which students participated through an Internet network. The online tutorial activities were comprised of: (1) dissemination of initiation material from tutor to student, which amounted to 8 times (once weekly); (2) at least 3 student assignments, and (3) question/answer activities between tutor and students and among students.

The application of the PBL model on an online mathematics curriculum analysis tutorial was conducted based on Arends’s theory (Trianto, 2007), which outlined the application steps of PBL in learning. Five phases were needed for implementing PBL. They were: (1) orienting the learners towards the problem; (2) organising the learners for learning; (3) guiding the individual in group inquiry; (4) developing and presenting student work; (5) analysing and evaluating the problem solving process. From these phases, a PBL-based online tutorial was developed as follows:
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Figure 1      Five phases for implementing a PBL-based online tutorial



During the phase of orienting the learners toward the problem, the tutor explained and motivated the student, explained the tutorial flow and explained the learned material. In addition to that, the tutor also submitted the initiation material. All activities of this stage were conducted on the first day. The researcher also conducted the phase of organising the learners on the first day. In this phase, the tutor formed three groups of students and three problems for discussion by each group on the discussion forum. Furthermore, the third phase, guided inquiry, was conducted on the first day up to the sixth day. In this stage, students began to discuss the prepared discussion topic. In this activity, the tutor only acted as facilitator.

The next phase was to develop and to present student work. The tutor asked the students to conclude their discussion so that other students might add comments when the conclusion was completed. This activity was conducted on the sixth day. Analysing and evaluating the problem solving process were the last phase of this model. During the phase, the tutor asked the students to reconstruct their thinking and activities that had been conducted during their learning process. Feedback was conducted in this phase on the seventh day.

All phases were conducted in one week. Because the online tutorial period was conducted over eight weeks, PBL’s phases were conducted eight times online. In this tutorial, the tutor was required to access the tutorial every day, while students were required to access the tutorial once a week minimum. In each week, students were required to participate in a discussion. The following were eight discussion topics that developed during the tutorial.


Table 1      Topic of discussion



	Week

	Topic




	1

	Curriculum development problems (teacher, school management, education bureaucracy elements)



	2

	Curriculum implementation problems of Education Level Unit [Kurikulum Tingkat Satuan Pendidikan (KSTP)] at school (teacher, school management, education bureaucracy elements)



	3

	Curriculum implementation problems 2013 (teacher, school management, education bureaucracy elements)



	4

	Math teaching problems (Geometric, Algebra, Statistic)



	5

	Analysis of lesson plan



	6

	Analysis of the case study



	7

	Analysis of the learning article



	8

	General discussion




Methodology

The research subjects were students in a postgraduate mathematics education program at Open University, totalling 40 students. Each student was a mathematics teacher at different schools. The research was conducted during online tutorial period 2013.1. During this period, the researcher applied the PBL-based online tutorial and analysed the students’ thinking skills. The data were collected by participant observation. In this case, the researcher performed any observation of students while the discussion occurred. The evaluation of the students’ critical thinking skills was adapted from Johnson’s theory (2002) in his writing Using Thinking Skills to Enhance Learning as follows:


	Inferring: Go beyond the available information to identify what may reasonably be true.
Thinking Frame

(a)     Identify what is known.

(b)     Identify similar situations or important knowledge.

(c)     Make a reasonable guess based on 1 and 2.


	Compare and Contrast: Find similarities and differences between/among two or more items.
Thinking Frame

(a)     Look at all items.

(b)     Find the similarities.

(c)     Find the differences.

(d)     Conclude and describe.


	Analyse: Break an item or event down into its component parts.
Thinking Frame

(a)     Look at the item or event.

(b)     Identify important parts.

(c)     Describe each part.

(d)     Describe the whole in terms each part


	Supporting a Statement: Used appropriate reasons, detail, or examples to support a statement, idea, or conclusion.
Thinking Frame

(a)     Make a statement or claim.

(b)     Gather information/data to support the statement.

(c)     Organize the information.

(d)     Describe the original statement in terms of the new information.



	Decision Making: Examine the options and alternatives in order to decide on a course of action.
Thinking Frame

(a)     Identify the problem or decision.

(b)     Generate decision options.

(c)     Evaluate costs and rewards of options.

(d)     Make a choice based on the above.


	Ordering: Arrange events, concepts, or items in sequential order based on a criterion.
Thinking Frame

(a)     Look at or define a criterion.

(b)     Look at the whole.

(c)     Arrange items within the whole according to the criterion.

(d)     Describe the whole in terms of the new order.


	Evaluation/Critique: Make a formal critique based on a set of criteria.
Thinking Frame

(a)     Look at or define a criterion.

(b)     Look at the subject.

(c)     Compare the subject to the criterion.

(d)     Describe the subject relative to the criterion.


	Creating Groups: Impose order on a field by identifying and grouping common themes or patterns.
Thinking Frame

(a)     Look at the whole.

(b)     Identify reoccurring items, themes, or patterns.

(c)     Arrange into groups.

(d)     Describe the whole in terms of groups.




The data were analysed using a qualitative descriptive method. The analysis steps were as follows:


	Measuring the students’ critical thinking skills was done by making a rubric of the critical thinking skill theory according to Johnson (2002) with the following criteria: high proficiency, proficiency, some proficiency and no/ limited proficiency.

	The test results were scored according to a rubric.

	All students on each aspect were summed and their percentages were calculated. For example, the percentage of each aspect was P.
Y× 100%

X = score total amount per aspect of each point

Y = minimum score of each aspect




Then, it was categorised according to the category of the following percentage results:



	90.00% ≤P
	Very high



	80.00%≤P < 90.00%
	High



	65.00%≤P < 80.00%
	Medium



	55.00%≤P < 65.00%
	Low



	P < 55.00%
	Very Low




Adapted from a score conversion of Nurkancana (1986)

Result and Discussion

Overall, the results for the students’ critical thinking skills were good. The best accomplishment of students was primarily in the category of Compare and Contrast at 91.25% and the lowest accomplishment was 70.625% for the category of Creating group.


Table 2      Result of critical thinking skills



	Aspect
	Percentage

	Category




	Inferring
	88.75%

	High




	Compare
	89.00%

	High




	Compare and Contrast
	91.25%

	Very High




	Analyse
	86.25%

	High




	Supporting a Statement
	86.25%

	High




	Decision Making
	89.75%

	High




	Ordering
	81.875%

	High




	Evaluation/Critique
	86.25%

	High




	Creating Group
	70.625%

	Medium




	Investigation
	88.125%

	Low





During the first and second session, the researcher provided curriculum problems that related to the daily activities of the students as schoolteachers. In the first session, students dealt with curriculum development problems. In the second session, students discussed the curriculum implementation problems of Education Level Unit (KTSP) in the school. Both problems were reviewed in consideration of three different elements, namely teacher, school management and education bureaucracy. It appeared in the discussion forum that students were very excited to participate in the discussion because the topics related to their daily experiences. This observation coincides with Muslimin’s statement (2000) that thinking skills are one of the resources students need in facing present knowledge and technology development. Skills for success are determined by thinking skills, particularly in solving life problems.

Other questions that triggered the students’ critical thinking were in the third session regarding the curriculum 2013. The curriculum 2013 was the prevailing curriculum in Indonesia started in 2013. The next question was “Curriculum 2013, which presently prevails, emphasises the moral value and manner sides of learning. However, the government required students to pass the National Examination, so many students and teachers ignored the moral topics. What is your response?”

Based on the answers, students’ responses varied. One of them stated, “Curriculum 2013 was a curriculum designed to prepare learners for dealing with a future challenge. Curriculum implementation 2013 in this school had an aptitude value that was useful to form Indonesian humans in whole because this curriculum contained some human aptitudes. They were spiritual, social, and skill, so that these matters would form Indonesian human character in whole. I agreed with the national examination, as long as it wasn’t intended for determining graduation, but only as a quality mapping tool for the government. If the curriculum 2013 was applied, but the evaluation used the national examination, that meant inconsistency. One of its solutions was to restore the national examination to the school and the government only conducted the quality control at the school. Actually, it was in line with the education decentralization spirit and National Education System Law, so that the moral value of student and teacher could be monitored.”

It could be seen from the answers that students could have conducted an analysis on the curriculum policy; they could prevail and provide a solution to solve the problem. This conclusion is in line with Nasution (2008) who stated that thinking skills also served as a means to accomplish the education objective so the student could solve a high-level problem.

As presented on Table 2, the category of Compare and Contrast obtained the highest results. The biggest accomplishment of students for this category was in the fourth session. In this session, the given question was about mathematics learning. The given problem was about the differentiation of learning methods for congruence and geometry for students in elementary school, middle school, and high school. Some students had connected the problem solving with math learning theory.

The best result showed that critical thinking skills are one of the basic intellectual resources that are crucial for everyone. In addition, according to Penner (Muslimin, 2000), this ability is a fundamental part of human maturity. Critical thinking is reasonable and reflective thinking that suppresses the decision making about what must be trusted and performed (Hassoubah, 2002). The results of group creating had the lowest value, which was 70,625%. Students had trouble imposing order on a field by identifying and grouping common themes or patterns through online discussion.


In the fifth session, students were required to make learning plans for teaching material related to the presented case. In the sixth discussion, students dealt with mathematics learning problems in the class with case form. In the first case, the teacher explained, “Two round numbers added to 84. What is the largest number that could result from multiplying both round numbers?” In the second case, the teacher taught “the ball width.” These cases could improve the student’s critical thinking skills, particularly for the category of Decision Making. In the beginning, the students identified the teacher’s advantage or disadvantage during the teaching activities, and then they made a decision on a suitable learning strategy for teaching material in that case.

Muslimin (2000) stated that critical thinking was a mental process that organised decision making for problem solving by analysing and interpreting the data in scientific inquiry activities. The conclusion of this research result was a decision made by students. A student’s critical thinking skills were helpful in making decisions exactly, systematically, correctly, and logically by considering multiple viewpoints or aspects. This decision became a solution for the problem.

Conclusion

The application of problem-based learning for an online mathematics curriculum analysis tutorial could improve students’ critical thinking skills. Overall, the students’ critical thinking skills were good. The application had some constraints besides the time limit of the tutor, so it was very difficult to conduct any observation during the discussion. In addition, students who participated in the established tutorial were not heterogenic. Students who registered for the class were mathematics teachers from a similar area.
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Abstract

This paper reports the challenges faced by adult distance learners to learn English at the School of Distance Education, Universiti Sains Malaysia. A total of 512 distance learners from the JUE 300 English II course completed the survey questionnaire. The findings show that students reported a lack of training for communication skills using the English language, insufficient hours of lectures and face-to-face interactions, a time consuming Intensive course and issues with downloading from the e-portal as the main factors making it difficult for the distance learners to learn English. Based on these findings, the authors recommend that designers and instructors of distance language learning courses become familiar with theories of distance learning and second language acquisition. To ensure the quality of the course, course designers and instructors should plan the course well in terms of using comprehensible texts and audio-visual materials, ensuring an appropriate level of difficulty, and implementing quality methods, interactions and assessments using an approach that is appropriate and conducive to the situational context of distance learners so they find the course engaging, relevant and meaningful. Distance learning is flexible in terms of time and location, but students may experience reduced levels of face-to-face interaction. Technological advancements and support from well-trained and committed technicians can enable the instructors to provide appropriate content and offer increased interactive sessions via teleconferencing with the distance learners.

Keywords: English language, distance education, factors inducing difficulties




Introduction

English is a second language in Malaysia due to its importance for academic, economic and political matters (Ali, 1995). The English language is taught as a second language in all Malaysian schools as a compulsory subject in both primary and secondary schools. Students are exposed to the language in their first year of primary school, and English is taught until the fifth year of their secondary school, constituting 11 years of formal learning of the English language in Malaysia for Malaysian students. Students who intend to pursue their tertiary education at Malaysian universities have to take the Malaysian University English Test (MUET), an English proficiency assessment course for students, before seeking entry into local Malaysian universities (Malaysian Examination Council, 2006).

The programmes pioneered by the School of Distance Education (SDE) at Universiti Sains (USM) since 1971 can be considered a second chance for the working adults in Malaysia to attain a higher education (Rozhan, 2007). Bahasa Malaysia is the main medium of instruction for most of the subjects at the SDE. However, depending on the band they obtained on the MUET, it is compulsory for distance learners to pass the SDE’s English Language courses in order to graduate (School of Distance Education Guidebook 2013/2014). Students who have not taken the MUET are required to at least sit for the exam during their course of studies.

This paper concentrates on the JUE 300 English II course. This course is an upper-intermediate course concerned with improving students’ listening, speaking, reading and writing skills, as well as improving students’ grammar and vocabulary. The course aspires to provide the students with the knowledge and skills to communicate effectively in everyday activities, as well as in academic and job contexts. In the JUE 300 English II course, the students are given a module comprising 10 units for them to study on their own. Five audio recorded lectures are also uploaded in the SDE e-learning portal that the students can access at their convenience. In addition, there are also two face-to-face sessions during the Intensive course. The students are assessed via written coursework, continuous assessment and the final exam; however, it does not matter which band the distance learners obtained.


Learning English at the School of Distance Education, Universiti Sains Malaysia

Keegan (1986) explains that distance education differs from conventional face-to-face education specifically because there is a semi-permanent separation of teacher and learner throughout the learning process. A student is not required to travel to a fixed place or at a certain time in order to learn from a particular instructor. Instead, distance learners and teachers can communicate or interact occasionally either face-to-face or electronically for both teaching and learning purposes. Distance learning offers the convenience of time and location, as students need not be physically present with the instructor. This is a great advantage for nontraditional adult students. Salleh (1999) notes that in the SDE, USM programmes, the students are provided with self-instructional modules and other materials, such as audio-video materials and slides. Students have to access the internet, listen to radio broadcasts and attend teleconferencing sessions at the numerous regional centres throughout Malaysia.

Nevertheless, adult distance learners returning to formal education may face various barriers and challenges as they try to manage their studies because of work commitments, age, or family responsibilities; therefore, they need a course with flexibility and a supportive environment to be successful in their learning (Cross, 1981). Distance learning theories such as that of Moore and Kearsley (1996) assert that distance educators should provide three types of interaction: namely, learner-content, learner-instructor and learner-learner. In terms of language learning, Krashen’s second language acquisition theory (1994) stresses that comprehensible input is critical for second language acquisition and that interaction influences second language acquisition. Meanwhile, White (2003) notes that distance language learning has evolved from traditional print-based correspondence courses to courses delivered entirely online with extensive opportunities for interaction, feedback and support between teachers and learners and among the learners themselves.

Based on a study at the SDE USM, Dass (2001) finds that the distance learners faced problems with their English language courses. The two greatest challenges identified by the students at the SDE, USM were time management (75.5 per cent) and study-related problems (74.9 per cent). Dass notes that this could be due to the medium of instruction in the Malaysian public education system, which is Bahasa Malaysia. Belaja, Teoh and Liau (2012) report that a high level of course lecturer transactional presence was linked to increased intrinsic motivation of the distance learners to learn English at the SDE, USM.

Statement of the Problem

There are approximately 1000–1200 adult distance learners who register for the JUE 300 English II course annually. These returning adult learners are busy with their jobs, family commitments and studies involving other major and minor subjects. They register for JUE 300 English as their University course, but they must score at least a C in order to pass this course as part of their graduation requirements. This study hopes to elicit the challenges faced by the distance learners in learning English and possibly recommend measures to ameliorate the challenges.

Objectives of the Study

This research aimed to investigate the distance learners’ views about the challenges they faced in learning the English language. The course designer and instructor need to be aware of the factors that present difficulties for distance learners in learning English in order to plan for and make necessary changes to implement a successful course that allows students to achieve the course objectives, The following research question was addressed: What are the challenges faced by students attempting to learn the English language via distance education?

Methodology

Students in the JUE 300 English II course were asked to complete questionnaires that were distributed during their first Intensive course lecture. The students were informed that their participation in the study was voluntary and that they would not receive any extra credit or reward for participating. The students were asked to submit their questionnaire in collection boxes located at the SDE and the lecturer’s main office before the end of the Intensive course. Altogether, 512 students completed and returned the questionnaire.

There were three sections in the questionnaire. Section A consisted of items regarding the aspects of the English language that learners find difficult to learn. These included writing, speaking, reading, listening, pronunciation, grammar, spelling and vocabulary. Section B consisted of 16 items (please refer to Table 1) concerning the factors that present difficulties for students while learning the English language via distance education. There were 31 items in Section C related to the reasons why students find language learning via distance education to be difficult, and identifying these factors was the primary focus of this study. Respondents were required to choose their responses to the items in the questionnaire from a five-point Likert scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree and 5 = Strongly Agree).

The questionnaire was checked and validated by a senior lecturer from the SDE USM who has taught English language via distance education for many years. The data were analysed using SPSS IBM version 19.0. The Cronbach’s alpha value for Section B concerning factors presenting difficulties for learners to learn the English language via distance education was 0.845. Darren and Mallery (2003) stipulated that a Cronbach’s Alpha Coefficient of > 0.8 is deemed reliable.

Findings and Discussion

Table 1 shows the factors presenting difficulties for the students to learn the English Language via distance education.


Table 1      Factors presenting difficulties for learners to learn the English language via distance education



	Item
	Questions
	N

	μ

	SD




	B1

	I feel that it is difficult to meet the lecturer to ask for guidance.
	499

	2.78

	0.856




	B2

	The lecturer will not give immediate feedback whenever I post a question in the portal.
	499

	2.26

	0.875




	B3

	I did not get any feedback from the lecturer regarding my mistakes in my assignment/exercise and on how to improve it.
	501

	2.44

	1.000




	B4

	I feel that it is difficult to improve my command of the English language through distance education.
	499

	2.81

	0.887




	B5

	The lecture hours for the English course per academic year are not sufficient.
	498

	3.22

	0.911




	B6

	I feel there is a lack of training for communication skills using the English language.
	497

	3.24

	0.862




	B7

	The schedule during the Intensive Course is too packed with courses.
	499

	3.03

	0.969




	B8

	There is always a technical problem when I download material from the portal.
	501

	3.03

	1.045




	B9

	The information /exercises given in the portal are not sufficient to help improve my command of the English language.
	500

	2.59

	0.963




	B10

	I cannot understand what the lecturer is saying in the lecture.
	498

	2.13

	0.915




	B11

	I feel that there is a lack of interaction between lecturer and students as well as among students.
	495

	2.81

	0.883




	B12

	I feel that there is a lack of a classroom setting for face-to-face interaction with the lecturer.
	493

	3.00

	0.875




	B13

	There is a low level of interaction through the portal (email, forums and chats).
	496

	2.89

	0.794




	B14

	There are not enough exercises given.
	498

	2.67

	0.874




	B15

	The learning module/material is not sufficient for my learning of the English language.
	497

	2.54

	0.933




	B16

	There is no internet connection in my residential area.
	495

	2.07

	1.106





N = number of respondents, μ = mean, SD = standard deviation


By using the mean values of 1.00 to 1.49 to represent strongly disagree, 1.50 to 2.49 to represent disagree, 2.50 to 3.49 to represent neutral, 3.50 to 4.49 to represent agree and 4.50 to 5.00 to represent strongly agree, the findings of the study showed that the students were not overwhelmed by any particular issue. This is possibly because some students appear to be managing quite well in the course. The five main challenges faced by the students were as follows:

1)       I feel there is a lack of training for communication skills using the English language (B 6, mean = 3.24).

2)       The lecture hours for the English course per academic year are not sufficient (B 5, mean = 3.22)

3)       The schedule during the Intensive Course is too packed with courses (B 7, mean = 3.03).

4)       There is always a technical problem when I download material from the portal (B 8, mean = 3.03).

5)       I feel that there is a lack of a classroom setting for face-to-face interaction with the lecturer (B 12, mean = 3.00).

The lack of training in English language communication skills was found to be the main challenge facing distance learners. In the academic schedule of the JUE 300 English II course, the students only met the lecturer during the Intensive course for two two-hour lectures. Students indicated this level of interaction was insufficient for their learning. The class size of 1000–1200 students did not allow for much interaction. It would be ideal if the lecturer or other assistant instructors could be available to assist the students at the various regional centres throughout Malaysia. This would address the students’ complaint that there was a lack of face-to face interaction in a classroom setting with the lecturer. The SDE USM management should consider the possibility of doing this to address the students’ grievances because as Krashen’s second language acquisition theory (1994) emphasised, interaction is important in second language acquisition.

Additionally, the distance learners felt burdened by the full schedule during the Intensive Course. During the Intensive course, the distance learners were in residence at USM for approximately 4 weeks. This was the opportunity for the students to attend face-to-face lectures, to conduct their field work, to complete their course work such as oral tests or assignments, to carry out laboratory work and to sit for their continuous assessments. Because there were so many tasks during this time, it is possible that they did not have sufficient time to interact with the course lecturer and their course-mates to work on their English.

Next, the students complained of technical problems when downloading materials from the SDE USM e-learning portal. This could be caused by problems with the uploaded materials, technical issues caused by the students’ internet service provider or, at times, the students’ lack of technological savvy. The SDE USM has a number of technicians manning the portal service and has also provided training to the academic staff on how to manage the USM e-learning system. Both the academic and support staff are responsible for providing good support services for the students to access the materials that are being given by the instructors.

Students highlighted that there was little interaction via email or in the forum of the e-learning portal (B 13, mean 2.89) and between lecturer-students and students-students (B 11, mean 2.81). Although the students have been encouraged to participate in the forums of the e-learning portal, only a small number of students participated in the forums. It could be that some students were too busy with their other commitments or chose not to participate. However, it is important that the course instructor increase interaction because as Moore and Kearsley (1996) asserted, distance educators should provide three types of interaction: learner-content, learner-instructor and learner-learner.

The distance learners also mentioned that it was difficult to meet the lecturer to ask for guidance (B 1, mean 2.78). This was understandable, as the students were distance learners separated physically from the instructor except during the Intensive course. However, the perceived availability and connectedness of the instructors is important to help motivate the distance learners (Belaja, Teoh and Liau, 2012); it is vital that distance learning instructors try to respond to the students’ emails and feedback as soon as possible. Some students felt that it was difficult to improve their command of the English language through distance education (B 4, mean 2.81). They most likely were not used to the distance learning mode, as it is more challenging compared to the traditional language learning environment. Students also cited insufficiencies in the exercises (B 14, mean 2.67), information (B 9, mean 2.59) and materials (B 15, mean 2.54) given to help them improve their learning of English. The SDE USM students are supplied with a module and exercises in the e-learning portal based on Krashen’s (1994) theory that comprehensible input is critical for second language acquisition. However, the distance learners are also encouraged to obtain additional learning materials that can be accessed free of charge from the internet or purchased to improve their language proficiency. Items B3 (mean 2.44), B2 (mean 2.26), B10 (mean 2.13) and B16 (mean 2.07) have mean values lower than 2.50 and are considered as minor challenges faced by distance learners of English. It is encouraging that Dass (2001) concluded that the distance learners are resilient in coping with their problems and that distance learning is a modality where students have a control over their learning.

Limitations of the Study

This study highlights the distance learners’ views about the challenges they faced in learning English at the SDE USM. It would have been interesting to determine the students’ overall satisfaction with the course and their course grades, as well as the course instructor’s comments about the students’ engagement in the course.

Conclusion

To address the challenges faced by the distance learners while learning the English language via distance education, the authors would like to make the following recommendations for designers and instructors of language learning courses in distance education. Course designers and instructors must be aware of the theories of distance learning and second language acquisition. They should also be sensitive to the individual differences and needs of the students. To ensure the quality of the course, course designers and instructors should plan the course well by using comprehensible texts and audio-visual materials and by choosing appropriate levels of difficulty and adequate methods, interactions and assessments. This would allow the students to find the course engaging, relevant and meaningful in a manner appropriate and conducive to the situational context of distance learners.

Additionally, an understanding, encouraging, approachable and helpful instructor will definitely help reduce the students’ difficulties in learning English via distance education and can assist weaker students with achieving success in the course. At the same time, the administration should look at the number of students in the course and address the issue of the students’ desire for more face-to face interaction with the lecturers. Due to the nature of distance learning, which allows for flexibility in time and location, students may experience a lack of face-to-face interaction; however, technological improvements and support from well-trained and committed technicians can help the instructors deliver better content to the students and provide more interactive sessions via teleconference. Furthermore, distance learners, especially the weaker ones, must do their part by engaging in the course. For example, they should spend an appropriate amount of time studying to digest the content provided and take the initiative to improve their English language proficiency, such as by forming study groups, interacting with the instructor and peers and preparing for oral presentations, writing assignments and assessments to ensure effective output and learning.
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Abstract

Multimedia, particularly animation, has made significant contributions in educational settings, as it makes the learning process easier and more effective. Series of empirical studies performed over the last decade indicate that animation can provide various instructional roles, including improving the learning of English as a second language (ESL). Apparently, many ESL learners had difficulty in pronouncing certain English words, and natural English communication starts with proper pronunciation. These pronunciation issues in turn could lead to difficulty in finding a job because good communication skills is a principal criterion set by most if not all employers. In recent years, animated talking head technology has been developed to address these learning difficulties, which has set the path for the emergence of Computer-Assisted Language Learning (CALL), which applies a pedagogical agent or a virtual tutor in the form of an animated talking head. However, this methodology has rarely been researched in mobile-based educational settings, specifically related to animated talking heads. From what has been previously observed, mobile learning has recently become more popular in aiding distance education. Thus, this paper critically reviews the literature related to the use of animation and technology in aiding language learning, specifically among non-native English Speakers.

Keywords: animation, CALL, language learning, animated talking head, MALL




Introduction

It is generally known that multimedia, particularly animation, has played an important role in language learning. It has made significant contribution to the language learning process among various age groups of learners (Tamburini and Paci, 2002), particularly 3D animated talking head of virtual teachers in computer-assisted language learning applications (Wik, 2011; Wik and Hjalmarsson, 2009; Voce and Hamel, 2001). 3D animated talking head may be an essential instructional tool in supporting language learning through pronunciation modelling among non-native speakers (Badin et al., 2010).

This condition is true because non-native speakers face difficulty speaking English if they have poor pronunciation skills (Fraser, 2000). The difficulty arises among those who choose to study English after completing school (Gilakjani and Mohammad Reza, 2011). Much effort has been made in education to address this issue, including integrating language learning with multimedia and technology. Today, with rapidly evolving mobile technology, mobile learning or m-Learning offers a new approach in aiding education. Academia and the mobile world have set a new path for language learning, which has led to the introduction of Mobile-Assisted Language Learning (MALL) (Kukulska-Hulme and Shield, 2008). Since its inception, research and forum discussions on the topic of MALL have been conducted to identify effective ways of implementing and utilising this tool for successful language education.

Animation in Language Learning

Debate on animation typically relates to movies, cartoons or special effects. However, research has revealed that animation has significant contribution to education (Balasubramanyam, 2012; McMenemy and Ferguson, 2009; Doyle, 2001). Studies show that implementing animation in learning has led to positive outcomes for decades (Williamson and Abraham, 1995). Animation plays a role in improving the learning process, particularly in promoting thorough understanding of the subject matter (Mayer and Moreno, 2002). Today, animations are incorporated into computer-based multimedia learning and aid in many subject matters, including language learning (Cheng Lin and Fang Tseng, 2012; Kayaoğlu, Dağ Akbaş and Öztürk, 2011; Sundberg, 1998).


Language learning has undergone years of improvement, particularly after inserting technology-based methods in the eighties. This included the use of film, radio, television, language labs with audio/video tapes, computers, and interactive video (Cunningham, 1998). Traditionally, students studying English as a second language had to rely solely on text and audio materials such as cassette tapes, records and radio (Xiao and Jones, 1995). However, more recently, the use of film and video in learning English has provided a new method for acquiring it as a second language (Xiao and Jones, 1995). Unfortunately, this simultaneously led to lower engagement in student learning due to the lack of interactivity in the traditional way of acquiring English as a second language (Xiao and Jones, 1995). At this point in time, animation has evolved to aid in learning English as a second language as well as English as a foreign language.

This result has been proven in studies related to acquiring English as a second language. In a study by Lin, Chen and Dwyer (2006) on the effects of static visuals versus computer-generated animations, English language classrooms showed that computer-generated animated visuals, rather than static visuals, resulted in a more positive impact on immediate and delayed achievement. This was an appropriate strategy when the instructional objectives were to produce lower level learning outcomes involving factual knowledge, such as memorisation of vocabulary or application of simple grammar rules in composing sentences (Lin, Chen and Dwyer, 2006). Additionally, a study by Choi and Clark (2006) on cognitive and affective benefits of an animated pedagogical agent indicates that the usage of such tools provides entertainment and engagement in English language studies.

Analysing the animated pedagogical agent in promoting language learning has engendered an increased interest in educational research (e.g., Atkinson, 2002; Baylor and Ruy, 2003; Moreno and Mayer, 2000). Pedagogical agents are animated characters designed to function in educational settings to facilitate learning (Shaw, Johnson and Ganeshan, 1999). These agents are known as talking heads and model speech, facial expressions and gestures that support pedagogical strategies (Graesser, Chipman and King, 2008). 3D animated talking heads are now widely used for web services or as substitutes for face-to-face instruction (Lun, n.d.). Additionally, these talking heads appear as virtual tutors or teachers on learners’ computer screens and contribute to various aspects of language learning, including reading, pronunciation, conversation and practice (Busa, 2008). The use of 3D talking heads subsequently improved the learning process of acquiring a new language (Chen and Massaro, 2011).

Acquiring a new language is a significant challenge among all types of students and therefore, animated virtual tutors hold potential for utilising differentiated methods to support language studies (Massaro, 2006a). Many individuals have language disabilities and these students need additional instruction in language learning (Massaro, 2006a). However, these needs have not been met due to the lack of teachers and professionals equipped to give them individual attention (Massaro, 2006a). To address these barriers, students have found alternative ways to overcome this issue, such as using books or other alternative media. Unfortunately, these alternatives are not customised to a particular individual’s needs, which is where the animated language tutor or animated talking head was introduced (Massaro, 2006a). As well, the face is an essential part of conveying a message through body language (Massaro, 2006b). Visual information delivered through the movements of the lips, tongue and jaws enhances audio comprehension in a noisy environment (Massaro, 2006b). Thus, visual information may play an important role in helping learners to distinguish words otherwise difficult to achieve with audio alone (Jesse and Massaro, 2010).

Speech is supported by facial expressions, emotions and gestures produced by a speaker (Massaro, 1998). In this regard, an experiment was conducted by Liu et al. (2007) on utilising visual speech for Chinese pronunciation training. 101 students in an introductory Chinese course at Carnegie Mellon University participated in the experiment. The students used a web-based learning environment. Students observed using a 3D animated talking head to learn final pronunciations rather than audio alone achieved significant improvement. Through the study, Liu et al. (2007) concluded that visual speech provides learners significant support in improving their pronunciation. However, one might question the use of text as verbal support in a talking-head application. Excluding text in pronunciation learning might cause difficulty among learners in identifying syllable breaks for proper pronunciation (Ahmad Zamzuri and Kogilathah, 2013). Thus, identifying solutions for verbal support in talking-head applications are necessary.


Talking Head Animation and Verbal Support

Animations have been integrated in educational technologies at a growing rate since the early 1980s (Ainsworth, 2008). There are several reasons for developers and researchers to use animations in their instructional design. One of the reasons might include the level of cognitive demand needed for a learning task (Tversky, Morrison and Bétrancourt, 2002). In many of Mayer’s studies on the connection between animation and cognition, it has been proven that students learn more deeply from animation and narration compared to narration alone (Ainsworth, 2008). According to Schnotz and Rasch (2005), there are two ways that animations might support cognitive processing. The first way is to enable the function of animation, which occurs when animations provide additional information that cannot be displayed in pictures. The second method is in the facilitating function, when animations are able to help learners build mental models of situations with external support. This shows that animations make cognitive processing easier.

In addition to these, the learner engages in three important cognitive processes (Mayer and Moreno, 1998). The first cognitive process is in selecting where to apply incoming verbal information to support to text based input and where to apply incoming visual information to support image based input (Mayer and Moreno, 1998). The second cognitive process is in organising where to apply the word base to create a speech-based model of the system and where to apply the image base to create a visually based model of the system (Mayer and Moreno, 1998). Finally, the third process is in integrating, which occurs when the learner builds connections between related events in the speech-based model and the visually based model (Mayer and Moreno, 1998). Consequently, this relates to Mayer’s modality principle. To test the modality influence, Moreno and Mayer (1999) conducted two experiments involving an animation depicting the process of lightning. In experiment 1, students viewed on-screen text presented near the animation or far from the animation, or simultaneously listened to a narration (Moreno and Mayer, 1999).

In experiment 2, they viewed on-screen text or listened to a narration, viewed on-screen text following or preceding the animation, or listened to a narration following or preceding the animation (Moreno and Mayer, 1999). Both experiments revealed a modality effect in which students learned more efficiently when verbal input was presented through speech rather than visually as text (Moreno and Mayer, 1999). However, it was recently shown that under certain conditions, visual texts can be preferable (Stiller et al., 2009). Instructional pacing seems to be one of the conditions that demonstrated this effect (Stiller et al., 2009). Stiller et al. (2009), investigated the effects of pacing and text modality on cognitive load and performance. The study proved that visual text instruction was the most efficient (Stiller et al., 2009). This condition can also be applied to the 3D animated talking head with audio and text applications. To pronounce accurately, a learner should know the word being stressed and how it is shown in a syllable break. To pronounce the stress pattern of a word clearly, the correct number of syllables needs to be produced (Pronunciation, 2011). Therefore, to show this, the syllable break needs to be placed as text in the application. However, specific research is needed to further confirm this claim.

Facial Expression and Lip Syncing

Adding to the use of verbal support in the audio and text of a talking head, facial expression is necessary to make language learning more efficient and effective (Wik and Hjalmarsson, 2009). Previous studies in the field of neuroscience, cognitive science, and psychology specify that emotions play a significant role in attention, planning, reasoning, learning, memory, and decision making (Picard, 1997). Emotions also influence perception, cognition, coping, and creativity (Johnson, Rickel and Lester, 2000; Picard, 1997). In the teaching of pronunciation, non-verbal communication such as facial expressions and gestures has become essential (Brown, 2007). However, non-verbal tools, including tone of voice, body posture, facial expression, and gestures can help a teacher make the classroom interesting and motivate students to actively engage in classroom activities (Sime, 2006). These tools also enhance the students’ learning capability and their ability to recall information (Allen, 2000; Lazaraton, 2004). This eventually allows students to retain pronunciation knowledge.

In fact, recent studies on learning pronunciation have introduced new methods and such as face-to-face communication (Rodgers, 2001). Face-to-face communication is one of 10 scenarios introduced by Rodgers (2001), which engages all aspects of human communication such as facial expression, gesture, tone and so forth to support teaching a second language in the 21st century (Rodgers, 2001). Additionally, lip synchronisation is one of the primary features of a talking head (Lun, n.d.). Because English is a language that depends upon airflow, lip shape, tongue position, teeth position and jaw movement (Baxter, 1993), the process of learning pronunciation can be practised by observing lip syncing activities (Sumby and Pollack, 1954; Benoıˆt and Le Goff, 1998).

Computer-assisted Language Learning

In addition to these strategies, instructional media plays a role in increased student learning. Technology-based training has increased since the introduction of computers 50 years ago (Graesser, Chipman and King, 2008). The extant research supports that students learn better in technology-rich learning environments than with classroom lectures, reading textbooks, and non-interactive control circumstances (Graesser, Chipman and King, 2008). Likewise, Malik and Shabbir (2008) and Saba (2009) emphasised the effective use of technology in creating new opportunities for independent learning as one method by which to increase student achievement. This situation also affected the way students acquire a second language. The use of these new technologies and multimedia elements for language teaching and learning has become a method of acquiring a second language, known as Computer-Assisted Language Learning (CALL) (Gamper and Knapp, 2002).

Advances in the Information and Communication Technology (ICT) have changed the roles of language teachers and learners (Park and Son, 2009) whereby it requires learners to be active participants in the learning process rather than passive recipients through their ability to control their own learning in a technology-enhanced learning environment (Brown, 1991). In a technology-enhanced environment, learners can manage their own learning process by collecting information and synthesising it independently (Park and Son, 2009). The classroom becomes more learner-centred when learners are able to make their decisions and work independently on the subject matter (Park and Son, 2009). Dunkel (1990) asserts that using computer technology as a tool can increase the language learner’s self-esteem, vocational readiness, language proficiency and overall academic skills. In fact, many literature reviews corroborate the benefits of CALL in acquiring second language. One review includes the exploration of the application of certain technologies in specific language areas (Liu et al., 2002). Hypermedia technologies such as linking and interactive capabilities have been discussed as a tool to enhance vocabulary learning (Liu, 1994) and reading comprehension (Hult et al., 1990). Moreover, use of video and audio are considered to be an advantage to support comprehension practice (Chun and Plass, 1997). On the other hand, multimedia technology represented in CALL is equipped to provide the enriching contexts that are important in language learning (Kramsch and Andersen, 1999).

Animation in CALL

Upon analysing multimedia technology in helping CALL, animation has played an important role. The trend of CALL and Computer-Assisted-Pronunciation-Training (CAPT) in supporting second language acquisition uses a virtual conversational agent or an animated talking head. This provides the ability to create a human-like tutor and is more beneficial than the desktop metaphor as an instructional interface (Wik and Hjalmarsson, 2009). Because CALL can be implemented outside of the classroom, animations and audio used in a CALL system has proven to be important elements of effective English language learning tools; it is suitable to be combined with standard curriculums and other appropriate design features to achieve what is naturally the outcome of a traditional classroom (Alqudah and Abdulsalam, 2013).

On the other hand, users interacting with animated tutors spend more time with the system because they believe it performs better and find the system interesting to interact with versus interacting with animated agents on a desktop interface (Walker et al., 1994; Koda and Maes, 1996; Lester and Stone, 1997; van Mulken and Andre, 1998). Moreover, speech is multimodal and communication is normally performed verbally as well as through facial expression (Wik and Hjalmarsson, 2009). This supports the idea that visual information supports speech perception (Sumby and Pollack, 1954). Virtual conversational agents or animated talking heads are able to give feedback on articulations that a human tutor finds it difficult to express or demonstrate (Wik and Hjalmarsson, 2009). Virtual reality displays of the face shows the position and movement of intra-oral articulators in combination with speech signals may improve the learner’s acquisition and production of new language sounds by analysing the relationships between speech sounds and gestures (Engwall, 2008).

Thus, CALL is moving slowly towards Mobile-Assisted Language Learning because mobile learning is the fast-growing element in current educational technology.

Mobile-assisted Language Learning

Mobile learning has grown rapidly in supporting an informal learning environment, which increases learning time outside the classroom (Derakhshan and Khodabakhshzadeh, 2011). Early generations of mobile learning projects preferred to offer formal activities carefully designed by educators and technologists as emerging technologies were not yet widely available or easy to understand (Pettit and Kukulska-Hulme, 2007). However, many of today’s learners own mobile devices which enable them to easily engage in activities motivated by their personal needs and conditions of use, including activities needing to be completed while traveling and on the move (Kukulska-Hulme, Traxler and Pettit, 2007; Pettit and Kukulska-Hulme, 2007).

Today, mobile learning has a large impact on the secondary and tertiary learning processes by which many researchers have explored and studied the impact of techniques and the devices used. Mobile learning has also evolved as a medium of delivery from laptop to netbook and now to smart phones such as the iPhone and Android phones. In a paper presented by Herrington et al. (2010), researchers have concluded that introducing the iPhone and iPod Touch to the School of Education at Murdoch University became the medium of change to its traditional teaching and research. Schools in South Asia are also beginning to utilise this new technology to improve the standard and method of learning observed at Cempaka School, the first school in South Asia to receive the Apple Distinguished School status for innovative use of technology in the classroom in 2002 (Education on the Go, 2009). Rapid advancements in research and practice using mobile learning development shows that mobile technologies can be effectively used as communication tools when used by a wide range of learners in a mixture of settings (Kukulska-Hulme, 2010).


Mobile learning has given students the luxury of learning anytime and anywhere for any type of learner (Godwin-Jones, 2005; Kadyte, 2004; Kukulska-Hulme, 2005). At the same time, mobile learning is also one means of facilitating lifelong learning (Valk, Rashid and Elder, 2010). Mobiles can support a great amount of learning that occurs in between everyday activities, learning that occurs spontaneously in unprepared settings outside the classroom and outside of the usual environments of home and the office (Valk, Rashid and Elder, 2010). Mobile technologies enable learning that occurs across time and place as learners apply what they learn in one environment to developments in another (Sharples, Taylor and Vovoula, 2005; 2007). Mobile learning creates thus a situation in which education becomes learner centred, giving the learner greater responsibility for the learning process instead of passively receiving information from an instructor.

Colpaert (2004: 262) observed that throughout the history of CALL, periods of professional development have caused periods of beginner’s application development and he wondered whether “the mobile hype will burst out as soon as tools become available allowing teachers and researchers to develop their own mobile applications and tools”. This hype that Colpaert (2004) referred to is the rise of Mobile-Assisted Language Learning (MALL), which is rapidly becoming a reality as these tools are now owned by teachers and learners (Motteram and Stanley, 2011). With mobile phones linked to education, there exists a potential to provide a rich learning environment for the learners (Stockwell, 2010). In recent years, MALL appears to be a new teaching tool in the educational field (Chinnery, 2006). This is because researchers believe that in-class only activities are not sufficient for effective language learning and learners should be given opportunities to learn the language beyond classroom activities (Saran, Seferoglu and Cagiltay, 2009). Development of mobile technology has paved the path for educational improvement, particularly in mobile language learning. Research has been conducted to prove that mobile learning can enhance and ease the learning process for different groups of learners, especially in MALL (Idrus, 2011; Sood, 2010; Fotouhi-Ghazvini, Earnshaw and Haji-Esmaeili, 2009). The development of mobile and wireless technologies has broadened possibilities in the domain of language teaching (Joseph and Uther, 2009). Several methods have been used to improve the language learning using mobile applications such as using multimedia messages in improving pronunciation (Saran, Seferoglu and Cagiltay, 2009).

Animation in MALL

Multimedia has a significant contribution in MALL. In recent studies, researchers have explored the use of multimedia messages via mobile phones for improving language learners’ pronunciation of words (Saran, Seferoglu and Cagiltay, 2009). In a study conducted by Saran, Seferoglu and Cagiltay (2009), they concluded that when comparing three different modes of delivery including web based, hand outs and multimedia messaging service (MMS), students in the MMS delivery mode groups performed better than the web and hand out groups. The elements used in the MMS delivery mode were 2D animated images. However, animation, particularly 3D animations assisting language learning, was primarily a computer-based model such as the 3D talking-head system. There was research conducted on implementing 3D talking heads on mobile phones such as voice interactive services but there is little research completed on the use of 3D talking heads in mobile applications for assisting language learning. Therefore, continued research into 3D talking head mobile applications used in supporting language learning is essential.

Conclusion

Animation has made a significant contribution in the education industry among various content areas for the past several decades. It also plays an important role in the learning of a second language, determined through the conclusions of recent studies. Animation, specifically the 3D talking head, has been observed to be as effective a tool as a virtual teacher in aiding second language learning. This can be seen through the emergence of CALL and MALL, which include multimedia elements such as animated talking head technology in their systems or applications. However, little educational research has been completed using the mobile-based application concerning the 3D talking head. Thus, mobile learning is becoming more widespread in supporting current educational practices. Furthermore, MALL shows increased development in assisting language learning. Because of this, researching the effects of 3D talking head mobile applications in language learning seems essential.
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Abstract

This article discusses the findings of a study that elucidated the effects of the pedagogical agent’s instructional role towards achievement and motivation among students with different cognitive styles, namely, the field-independent (FI) and the field-dependent (FD) cognitive styles. Two versions of the web-based instruction of a particular course, each with the assistance of a personalised pedagogical agent, namely, one with the Expert Instructional Role (EIR) and another with the Mentor Instructional Role (MIR), were designed and developed to serve the purpose of this study. The participants consisted of 86 fourth year undergraduates from the School of Educational Studies, Universiti Sains Malaysia were divided into two groups and each group was assigned to the learning with the assistance of either the pedagogical agent with the EIR or the MIR. An empirical study based on 2 × 2 quasi-experimental designs was deployed. A comparative analysis was conducted using the independent-samples t-test procedure. Taking the students as a whole, the results revealed that students who were assisted by the MIR agent performed significantly better compared to those who were assisted by the EIR agent, both in terms of achievement and motivation. Among the FI students, the results showed that there was no significant difference in terms of the achievement between students using the pedagogical agent with either the EIR or the MIR. However, there was a significant difference in terms of motivation between the students, with a higher mean motivation score for students using the pedagogical agent with the MIR. Among the FD students, the results showed that there was a significant difference both in terms of the achievement and motivation between students using the pedagogical agent with either the EIR or the MIR, with higher means for students using the pedagogical agent with the MIR. This study infers that the pedagogical agent with the MIR was more useful compared to the pedagogical agent with the EIR in that the former was able to enhance the motivation among both the FI and FD students more effectively. The pedagogical agent with the MIR was also able to increase the achievement among the FD students better than the pedagogical agent with the EIR, but not among the FI students.

Keywords: human-computer interface, pedagogical agent, instructional role, cognitive style, educational technology; online learning; achievement, motivation.



Introduction

Learning in a web-based learning environment can be more interactive, interesting and motivating with the existence of an on-screen coach, an animated life-like character or a virtual instructor (Kim and Baylor, 2006; Konstantin, Antonija and Lucy, 2007). This virtual instructor, known as the pedagogical agent, can provide instructional interventions so that learning can become more effective and this is even more so if a conversational style of presenting the course content is implemented. As such, the animated pedagogical agent, if carefully designed and developed, can facilitate and support students’ learning due to the very nature of the high degree of interactivity that can take place. The pedagogical agent can function as a cognitive tool as well as a communicative tool that guides the learners to experience the web-based instructional materials more effectively. The pedagogical agent also builds social relations, enhancing new beliefs and attitudes, as well as sharing empathy, thus enabling the learners to achieve more skilful performances and acquire more positive attitudes in learning.

The rationale of having a pedagogical agent in the web-based learning environment is for it to serve as a virtual pedagogical instructor to facilitate and to enhance the construction of knowledge. As such, it is imperative that when designing a pedagogical agent, its role within the learning environment must be studied carefully so that it serves the intended instructional purposes. If a pedagogical agent is well-designed with an appropriate persona and media features, it can effectively play a role as “the virtual human instructor” and can be perceived by learners, as being able to undertake the intended instructional role effectively.

The instructional roles of pedagogical agent and their effects on learning have received immense interest from researchers (Baylor, 2000, 2003; Baylor and Kim, 2003, 2004, 2005; Kim, 2004; Kim and Baylor, 2006; Konstantin, Antonija and Lucy, 2007). These researchers have identified several effective instructional roles for pedagogical agents that are essential in learning, such as the agents as experts, mentors and motivators. Empirical researches have been extensively conducted to validate the effectiveness of the different instructional roles for promoting learning and motivational outcomes within various agent-based learning environments. Baylor (2003) reported that agents with expertise (as experts and mentors) were significantly more credible and led to better performance on the learning transferred compared to motivator agents. Besides, the mentor agent has been perceived as more engaging and more effective in facilitating learning than the other two agents and this has also led to significantly better learning transfer in terms of performance. Baylor and Kim (2005) confirmed that the instructional roles of agents led to significant changes in learning and motivation: the experts led to increased knowledge acquisition, the motivators led to enhanced self-efficacy and the mentors led to overall improved achievement and motivation. Furthermore, Baylor (2003) emphasised that it is importance that the agents should have both expertise and motivation in the support of learning.

In terms of the pedagogical agent as a virtual instructor to promote learning and motivational outcomes, two instructional roles that fit into the characteristics of an ideal instructor are those of the expert and the mentor. Experts are persons who are very skilful in, or knowledgeable about, particular areas. Generally, they exhibit mastery and possess extensive knowledge within a particular domain of knowledge. Moreover, they are usually confident, stable in performance and not easily influenced emotionally by internal or external conditions. Mentors, on the other hand, are individuals who are experienced in specific areas and they serve as trusted advisors. Usually, mentors work collaboratively with learners to achieve goals. As an ideal instructor, a mentor does not simply provide information but rather, provides guidance for the learners to bridge the gap between the current and desired skill levels (Driscoll, 2000). At the same time, mentors develop a social relationship and a strong rapport with the learners to motivate them to perform better.

Apart from the instructional design of the course content, the graphic design and a highly realistic pedagogical agent, learning outcomes also depend on the characteristics of targeted learners. Kim and Baylor (2006) stated that different permutations of agent-learner interaction might be advantageous but only if the learner characteristics and the task-at-hand were considered in the design of the pedagogical agent.

In the analysis of the learners, two broad types of human characteristics should be taken into consideration, namely, the individual differences and individual similarities. Widely studied factors of individual differences include the intelligence quotient (IQ), cognitive styles, psychosocial traits, developmental stages and prior learning. On the other hand, individual similarities are aspects that are characterised by relative similarities among people rather than differences (e.g., sensory capacities, information-processing capabilities, human cognition and developmental processes).

In this study, the focus was on the individual differences in terms of the cognitive styles, namely, the field-independent (FI) and field-dependent (FD) styles (Witkin et al., 1977). The cognitive dimension of field-independent/dependent (FI/FD) generally refers to the learners’ manner of processing information on a continuum between the analytical and the global. The cognitive style also refers to the individual’s consistent and characteristic tendency of perceiving, remembering, organising, processing, thinking and solving problems. The cognitive style (FI/FD) is an important individual difference to be studied as it provides information about individual differences from a cognitive and information-processing standpoint.

The FI learners tend to be intrinsically motivated and enjoy individualised learning while the FD learners tend to be extrinsically motivated and enjoy cooperative learning. In terms of cognitive restructuring, FI learners are more autonomous in relation to the development of cognitive restructuring skills compared to the FD learners. However in the case of interpersonal skills, the FD learners are identified as more autonomous compared to the FI learners. Generally, it is likely that the FD learners may require more guidance from the instruction to perform a task successfully compared to the FI learners.

Due to the importance of the characteristics of the pedagogical agent for instruction and its relation to the cognitive style of the learners, this study attempted to look at the effects of these two variables in terms of the achievement and motivation. Specifically, the research questions of this study were as follows:


	Taking the students as a whole, which pedagogical agent’s instructional role is better to serve the purpose of enhancing achievement and motivation?

	Among the FI students, which pedagogical role is more effective in serving the purpose of enhancing achievement and motivation?

	Among the FD students, which pedagogical role is more effective in serving the purpose of enhancing achievement and motivation?


The Study

This study seeks to investigate the most effective instructional role of the pedagogical agent to optimise the achievement and motivation among students with different cognitive styles (FI/FD). Firstly, two versions of a personalised pedagogical agent with different instructional roles, namely, the Expert Instructional Role (EIR) and the Mentor Instructional Role (MIR), were designed and developed (refer to Figure 1) using the SitePal Virtual Avatar Creator.

The appearance of the MIR and EIR are of slightly western looks due to the limitation of appearances within the Sitepal System. The look of the EIR was made more authoritative and knowledgeable whereas the look of the MIR was made more friendly and motivating. The verbal cues from EIR and MIR were designed in such a way that they followed their instructional roles. The appearances and the verbal cues were verified in the pilot test. Even though the western looks were not the natural look of the participants, we were confident that this look has no influence on the outcomes of the study as indicated in the pilot test.


Meanwhile, an online learning material entitled “The Cognitive Theory and Design of Multimedia Instruction” was developed in the Moodle Learning Management System (LMS) to serve as the instructional material for this study. Subsequently, the developed agents were integrated into the LMS to produce the pedagogical agent-based learning environment within the LMS as the delivery platform (refer to Figure 2).
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Figure 1      Two versions of pedagogical agent with instructional roles
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Figure 2      A screen display of a pedagogical agent-based learning environment



Secondly, a systematic experiment was planned and carried out to examine the effects of the different instructional roles of agent on achievement and motivation among students with different cognitive styles (FI/FD). In this study, the independent variables were the agent’s instructional roles (EIR and MIR), while the achievement and motivation score were the dependent variables. The students’ cognitive styles (FI and FD) were the moderator variables.

Methodology

Research Design

This study utilised a “2 × 2” quasi-experimental research design to determine the students’ achievement and motivation. The impact of the independent variables (the agent’s instructional roles) towards the moderator variables (the students’ cognitive styles) was investigated (refer to Figure 3).
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Figure 3      The Quantitative ‘2 × 2’ Quasi-Experimental Research Design (Agent’s Instructional Roles × Cognitive Styles)



Participants

The participants of this study consisted of 86 fourth year undergraduate students from the School of Educational Studies, Universiti Sains Malaysia (USM), who enrolled in the “ICT in Education” course. Their age ranged from 21 to 37 years, with the mean of 22.73 years and the standard deviation of 1.818 years. They are culturally diverse in terms of ethnicity with majority of them are indigenous Malay along with few Chinese and Indians. As the EIR and MIR are with European looks, we feel that the ethnicity variables of the study would have no impact the outcomes. The participants were also told that they were participating in the study and their opinions were strictly confidential. There was no intrusion into their privacy and had no impact on their course assesment.

Instruments

Three main instruments were administered to the participants. The first instrument was the Group Embedded Figures Test (GEFT) (Witkin, Oltman, Raskin and Karp, 1971). This test was used to determine the cognitive styles of the students and to group them into the field-independent (FI) and the field-dependent (FD) cognitive styles accordingly. The second instrument was the Intrinsic Motivation Inventory (IMI). It was deployed to measure the students’ level of intrinsic motivation towards the instruction. A set of pre-tests and post-tests was used as the third instrument to measure the achievements of the students before and after the treatment.


This experiment was divided into three consecutive stages: the pre-experiment, experiment and post-experiment (refer to Figure 4). In the pre-experiment stage, the students were required to undergo the pre-test and the GEFT. The students were grouped according to their cognitive styles (FI/FD) based on their accumulated scores in the GEFT. Students who scored above the mean score (μ=11.65, SD= 4.124) in the GEFT were referred to as the FI students whereas students who scored below the mean score were identified as the FD students.

The experiment was conducted three weeks after the completion of the pre-experiment. During the experiment, the students were randomly assigned to the web-based learning environment with the assistance of an appropriate pedagogical agent with either the EIR or the MIR. The students were required to study the instructional materials provided in the LMS and at the same time, they interacted with the assigned pedagogical agent for the duration of an hour.

Research Procedures

The post-experiment stage was conducted immediately after the experiment stage. The students were given the IMI and the post-test. The achievement score (post-test score minus pre-test score) and motivation score (IMI score) were collected and calculated. The independent-sample t-test procedure was performed to compare the achievements and motivation between the students assisted by the pedagogical agents with the two roles.
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Figure 4      Research procedures



Results and Discussion

Effects of the Agent’s Instructional Roles Towards Achievement and Motivation Scores

Table 1 shows the data which compare the mean of the achievement scores and the mean of the motivation scores achieved by the students between the groups that utilised the pedagogical agent with the EIR, and the group utilising the pedagogical agent with the MIR. The significant values (p-values) were obtained by comparing the means between mean scores using the independent-sample t-test.


Table 1      Differences between groups using the independent-samples t-test



	
	Independent Mode

	N

	Mean (μ)

	SD

	Sig. (p-value)




	Achievement Score
	EIR

	42

	10.50

	4.900

	0.016*




	
	MIR

	44

	12.82

	3.662

	



	Motivation Score
	EIR

	42

	130.24

	17.025

	0.002*




	
	MIR

	44

	141.25

	14.216

	




*Significant at p<0.05

The result revealed that students who utilised the pedagogical agent with the MIR in their learning performed significantly better (p=0.016) compared to students who used the pedagogical agent with the EIR as indicated by the higher mean in the achievement score of the former. This finding conformed to the results obtained from several studies such as that conducted by Baylor and Kim (2004). Learning would be enhanced with the guidance and sufficient information provided by the pedagogical agent with the instructional role of a mentor. Such guidance would help the students to gather important information required for their learning. In addition, formal and redundant information without guidance provided by the pedagogical agent with the EIR may have confused the students and interrupted the construction of knowledge, leading to lower mean scores in the achievement.

The results also showed that students who used the pedagogical agent with the MIR performed significantly better (p = 0.002) compared to students who used the pedagogical agent with the EIR in terms of the mean motivation score. The students were more motivated when they interacted with the pedagogical agent with the MIR. This was because this pedagogical agent provided motivational words and encouragement in the communication. Therefore, the agent could sustain the attention of the students towards the instructional materials. This result supported the previous findings of Baylor (2003). The role of the mentor is significantly more engaging and facilitative compared to the role of the expert in the instructional process. In the study, this was reflected in significantly better achievement scores and motivational outcomes as depicted in Table 1.


Effects of the Agent’s Instructional Roles on Students of Different Cognitive Styles (FI/FD)

The participants were divided into two groups of cognitive styles (FI/FD) based on their accumulated scores in the GEFT. The distribution of the participants into these two groups and into two different sub-groups in terms of the instructional roles of the pedagogical agent (EIR/MIR) is shown in Table 2.


Table 2      Distribution of groups based on cognitive styles



	Modes of Presentation

	Cognitive Style




	FI

	FD

	Total




	EIR

	28

	14

	42




	MIR

	23

	21

	44




	Total

	51

	35

	86





The independent-sample t-test was conducted to compare the means of the achievement scores and the means of the motivation scores between the two groups (refer to Table 3). The significant values (p-values) were obtained by comparing the means between the two groups.


Table 3      Differences between groups using the independent-samples t-test in terms of different cognitive styles



	
	Group

	N

	Mean (μ)

	SD

	Sig. (p-value)




	Achievement Score
	FI-EIR

	28

	11.57

	4.710

	0.493




	
	FI-MIR

	23

	12.39

	3.513

	



	
	FD-EIR

	14

	8.36

	4.717

	0.002*




	
	FD-MIR

	21

	13.29

	3.849

	



	Motivation Score
	FI-EIR

	42

	130.24

	17.025

	0.002*




	
	FI-MIR

	44

	141.25

	14.216

	



	
	FD-EIR

	14

	130.71

	12.449

	0.045*




	
	FD-MIR

	21

	140.33

	14.644





*Significant at p<0.05


Effects of the Agent’s Instructional Roles on Field-Independent (FI) Students

In the case of the FI students, the result showed that there was no significant difference (p = 0.493) in the mean achievement score between the students who used the agent with the MIR (FI-MIR) vis-à-vis those who used the agent with the EIR (FI-EIR). In contrast, the results showed that the FI students who used the agent with the MIR (FI-MIR) performed significantly better (p = 0.015) than the FI students who used the agent with the EIR (FI-EIR) in the mean of the motivation scores. As the experiment was conducted under a control experimental setting, the results positively inferred that the agent’s instructional role as the mentor made a more significant contribution towards increasing the learning motivation of the FI students, but this was not the case where the achievement scores were concerned. A probable reason could be the inherent nature of the FI students in that they were able to perform the learning tasks independently even without much guidance or help from the instruction. In addition, the inherent nature of the FI students was such that they tended to be intrinsically motivated and enjoyed individualised learning. As such, the instructional role of the agent had little influence on the achievement of these students.

Effects of the Agent’s Instructional Roles on Field-Dependent (FD) Students

In the case of the FD students, there were significant differences in the mean of the achievement scores (p = 0.002) as well as in the mean of the motivation scores (p = 0.045) between students who used the pedagogical agent with the MIR (FD-MIR) and those who used the pedagogical agent with the EIR (FD-EIR). This implied that the FD-MIR group performed significantly better as there was sufficient guidance, information and encouragement provided by the pedagogical agent with the MIR. These elements of support were essential to optimise learning for the FD students. The results supported previous findings which showed that the FD students needed more help to perform the learning tasks effectively and successfully than the FI students. Besides, the FD students enjoyed cooperative learning and performed better with the presence of extrinsic motivation provided by the mentor.


Conclusions

Taking the students as a whole, the results of this study revealed that the pedagogical agent with an instructional role as a mentor benefits learners both in terms of the achievement as well as in the motivation compared to the pedagogical agent with an instructional role as an expert. This implied that the mentor instructional role is preferable over the expert instructional role when designing the pedagogical agent in the web-based learning environment. This could be due to the very nature of the role of the mentor – providing adequate knowledge that leads to enhanced achievements as well as guidance which improves the motivational aspects to the learners during the instruction.

When the cognitive learning styles of the students were taken into consideration, the greatest impact of the mentor instructional role of the pedagogical agent was observed on the field-dependent students. Specifically, this role significantly increased both the achievement as well as improved the motivation among the field-dependent students. The impact on the field-independent students was less as the enhancement was seen in terms of only motivation but not in terms of the achievement.

There were several limitations in this study. Firstly, the selected instructional roles of the agent were limited to those of an expert and mentor only. More studies can be carried out by experimenting on other instructional roles such as those of the motivator, facilitator, counsellor and peer. Secondly, the study was conducted with undergraduate students as the participants. The experimental effects of the agent’s instructional role would differ for participants with a different range of ages. Thirdly, the learning course contents were designed specifically for the acquisition of knowledge and the understanding of concepts and principles, which could be a limitation as different instructional roles serve well for different instructional strategies and intended outcomes.

Future research on agent-based instructions can be extended to investigate other potential instructional roles of pedagogical agents as virtual instructors that could benefit learners with different psychological profiles. In addition, research could also examine the effects of the agent’s instructional role on different individual differences such as intelligence levels, psychosocial traits, ethnicity, gender and developmental stages.
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