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ABSTRACT
Undoubtedly, digital technology is expected to create potential opportunities for business (producers) and students (consumers) through the emergence of the evolutionary system of education, specifically the non-traditional style (open learning/e-learning) .

Working adults with full-time jobs are the largest audience of the open learning/e-learning style because it provides them not only with self-satisfaction but also with the flexibility to advance their education and career.
Despite the paradox surrounding the advantages of open learning/e-learning over the traditional style, this  paper focuses on the provision of an economic view of both styles, i.e. producers’ and consumers’ perspectives, with special emphasis on the costs associated with each style. Mathematical and graphical representations are developed to be used in the analysis of the learning curve effect of each style of education, as well as cost reduction due to learning, which ranges between 20 to 30 percent according to most references (Paul G.K. et al, 2003).
A cost relation between the producer and consumer of education is developed based on a suggested model composed of two functions: one from the producer’s perspective ATC=f(X) (X=number of students); and the other from consumer’s perspective X=g(P) (P=preferences). This relation can be used in determining the number of students at the efficiency threshold point and how much weight the economic factors count for in the student’s preference in choosing a specific style of education.
An empirical investigation will be carried out on two universities, each with a different style of education (as necessary and sufficient data is available).
In conclusion, it can be stated that anticipated tangible and intangible benefits of the open learning/e-learning style justify such a venture as well as funding for this activity at the national and international levels.

Keywords:  learning curve effect, efficiency threshold, open learning/e-learning.
INTRODUCTION : 
Digital technology is expected to create a convergence of higher education with publishing, telecommunication and entertainment, resulting in a global education industry. The Wall Street Journal reports that more than $6 billion in venture capital flowed into the education sector in the 1990s. During the peak of the dot.com era the development and growth in the E-learning industry can be described as phenomenal. In 2003 more than 500,000 students were earning degrees via online programs. According to the more optimistic Internet Data Corp estimate, the number of online students (not all seeking degrees) was expected to reach 2.2 million by 2004 (Jean, 2003). Working adults with full-time jobs are the largest audience of online education because it provides them with not only convenience but also the flexibility to advance their education and career.
E-learning has gone through stages of provision of higher education access to remote and rural areas (Harden, 2005) to become a viable alternative to the traditional education model (Welsh, et al, 2003).  Also E-learning has different forms, asynchronous 

e-learning (pre-recorded) to a less common form, synchronous (live) e-learning, as well as a blended form combining technology and classroom based learning (Varis, 2000; Taylor, 2002).
Despite the headline coverage of the promise and failure of E-learning in the popular press, little is actually understood about this emerging industry. In this paper we intend to provide an economic view of E-learning and the traditional style to clarify and specify the advantages of each style as a convincing way of comparison with special emphasis on the costs associated with each style from producer’s and consumer’s perspectives.
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A theoretical view of learning style: preferences, efficiency and costs
Students’ preferences and learning styles: 
Studies have identified that personality and approaches to learning have an impact on information and learning. Hofsted's work on cultural differences has been widely cited and has had a profound impact on the influence of culture on learning styles. He identified five independent dimensions of national cultural differences: power distance, uncertainty avoidance, individualism versus collectivism, masculinity versus femininity, and long-term versus short-term orientation.

He uses these dimensions to compare differences between societies. For example, Chinese approaches to learning can be contrasted with those applied in Australia: Chinese learners are characterized as more hierarchical, preferring certainty (for instance, in identifying what is required in assessment), being more group oriented and less competitive, and needing a long term orientation, whereas Australians are less hierarchical, more comfortable with uncertainty, more individual, more competitive and needing  a shorter-term orientation. 

Hofstede's model helps us to understand some of the different approaches to learning that are culturally influenced. Nevertheless, it is well understood that the cultural context in which individuals are situated strongly influences their learning styles. For example, much has been written about the Asian learner. Biggs and Watkins define the Chinese learner in the context of "a Confucian-heritage culture" and identify some common Western misconceptions about Chinese learners. Robison recognizes that "distance education… is shaped by local contexts and cultures" and provides a table that compares Chinese education and learners with Western models. We maintain that there is no single international audience, and neither even a single Asian audience (Wolpers, 2004).
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An example was identified in research by Mills and Chan (SPACE, University of Hong Kong) who sought to identify more clearly the level of difficulty with language comprehension that Hong Kong students encountered in learning materials. According to comparison with students in distance learning programs in Australia, Hong Kong students enrolled in the same programs encountered more difficulty in understanding the readings supplied and resorted more to dictionaries than their Australian counterparts. The Australian students, on the other hand, typically considered the readings to be more straightforward. 

It is difficult to know if these language difficulties related more to general language comprehension or to the types of language used by lectures, as Ryan and Hellmundt suggest. Factors that educators often disregard are the circumstances in which distance education students study, like, for instance, where, when and how they study. They may not often have access to a computer, and their study patterns may often have to be incorporated into work and family life. In Hong Kong, for example, many do not have their own desks and rely on sharing facilities with others. Messing, in discussing students' access to learning materials, comments on an amazingly diverse range of circumstances in which distance education students do study. Messing found that the circumstances in which students in both Australia and Hong Kong carried out their study included:

- at work (during breaks, before and after work, on business trips);

- in transit (bus, train, plane, car – presumably as a passenger);

- during 'dead' times (waiting for children, airport and hotel lobbies);

- in bed.

Given some of these study environments, it can be argued that print may be more useful than electronic material for study in many situations, for example when keeping an eye on children
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 in a playground or using public transport. Factors such as these have their negative impact on the rapid adoption of e-learning for some students.

e-learning and efficiency:
To what extent does e-learning use resources efficiently? To provide an answer to this question, lengthy discussion of direct monetary costs and savings associated with e-learning versus classroom training, is needed with consideration to a number of different costs.  A primary fixed cost for both e-learning and classroom training is the initial development of the course.  E-learning course development costs have the potential to be considerably higher compared to costs of classroom training.

Also to be considered is whether the organization must purchase computers or must develop an E-learning ‘resource area’ for employees.  To the extent that an organization needs to make these investments, the costs will be higher. Calculations show, however, that e-learning has the potential to be less costly than classroom training once the course has been developed (Adkins, 2002; Segrave and Holt, 2003).

While e-learning may involve some expensive variable costs (costs incurred each time the training is repeated) such as technical support, it nevertheless, eliminates several variable costs associated with the classroom, such as travel, lodging, meals, materials, and for some courses, the instructors' salaries.  Thus, research suggests that e-learning has the potential to be less expensive than classroom training if there are a large number of learners, if the learners are geographically dispersed, and if the course will be repeated several times.

At the same time, potential cost savings in e-learning are indirect. In other words, those that occur because employees using E-learning may require less time to learn than those who learn in a classroom. 
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 At this point, research has not addressed in sufficient detail whether there are any cost savings due to such reduced learning time.

While some reduction in learning time has been reported, it could easily be a result of substantial course redesign rather than reduction in class time due to technology.  Supporting this assumption, some research work reported that teachers took an average of 168 minutes to complete a CD-ROM delivered course, as compared to the expected time of 186 minutes for the classroom version.

These studies hint at an interesting finding regarding needed time to completion.  A post hoc analysis indicates that learners with prior IT skills completed the course in 168 minutes, but those without such skills took 199 minutes.  Thus, the results suggest that efficiencies in time may depend in part on the level of experience learners have with technology.  When learners do not have the relevant IT experience-training, they may actually take longer when learning via technology than they would in a classroom.  In addition, technical and social factors may increase the time necessary to complete technology-delivered courses.

As a final note, we caution that simple cost comparisons may be misleading; e-learning allows companies to do things they would not be able to do under a classroom model (e.g., just-in-time training).  Such capability, used properly, may provide substantial business advantages.  With that interpretation in mind, we conclude that e-learning may be cost-effective for courses with many learners dispersed geographically, assuming development costs are reasonable or can be diminished over many administrations of the same course.  Further research should investigate time to learn comparisons, time lost due to technology problems and the business benefits of just-in-time training.
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Cost of learning style: 
Driving the rapid rise of the E-learning industry is the promise of a lower cost of education. The basic argument appears to be that costs can be distributed among a large number of students thus lowering the cost per student at educational institutions. In this section, we briefly compare competing viewpoints from the perspectives of the producer and the consumer.
Producer perspective
From a producer's perspective, the total cost of providing education is taken to be the fixed cost of developing a course plus the variable cost of teaching students each semester or quarter. Added to these costs is the overhead, which includes computer infrastructure and maintenance. The literature reports that development costs of an online course can be relatively high. For example, a full-blown multimedia course could reach a million dollars to develop, whereas a simple bare-bones distance learning course could cost as much as $50,000. Of course, economies of scale as well as the sophistication of course content and infrastructure suggest that a broad range of development costs for a given course is possible for both non-profit and for-profit producers. Nonetheless, development costs can be broken up into three major areas:

· content development (e.g., salary and wages for instructor's, graphic designers, infrastructure personnel),

· marketing expenses (e.g., printing, search engine placement, and other promotions), and

· technology (e.g., web site development, maintenance, servers, networking, courseware).
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These costs apply during the development and implementation stages and are considered as recurring costs throughout the life of a course. Unlike the fixed cost of development, the marginal cost to the school during deployment is assumed to be relatively low. For example, the cost of an additional student logging on to an E-leaning course is considered negligible. When a large number of students enroll in a class, the total additional cost for the institution is small compared to the tuition revenue, which is a linear function of the number of students. The per-student cost comparison, as traditionally expounded by E-learning proponents, is illustrated in Figure A. The cost of educating students in an E-learning setting is high with a small number of students. Beyond the "efficiency threshold" (ET in Figure A), the cost is less than that of the traditional classroom and declines rapidly with increases in class size.

The assumed conceptualization of fixed and variable costs in Figure A is far too simple. The variable cost of additional students enrolling in an E-learning class is, in fact, non-trivial. Some administrators presume that faculty and other personnel workload increases from greater enrollment can be offset by other factors. For example, using teaching assistants is often cited as a means to further mitigate the impact of larger student populations on faculty workloads. While administrators see the problem as manageable, many instructors would readily dispute this notion – just ask an instructor of such a class if the workload increase is minimal when the class size is doubled!
Consumer perspective
In addition to the oversimplification of the producer perspective in the E-learning marketplace, numerous consumer issues are not often reported or considered. Of course, one cost to the consumer is tuition. While some institutions charge a premium for taking online courses, others, like Washington State University, charge students the same price for traditional or E-learning based courses. It is likely that students can also find online  programs 
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and courses for lower costs than traditional offerings. Although it is obvious that the relative tuition cost differences for the consumer can significantly influence the attractiveness of these two models, this view does not consider a broader set of consumer costs. For example, some relative cost differences between traditional education and E-learning may include:
1. Relocation cost – when a student moves from home to a distant university and incurs living expenses.

2. Commuting cost – when off-campus students travel to attend classes from their home.

3. Loss of income – when students quit their jobs to attend school full-time.

4. Professional cost – when students skip a class due to work commitment or business travel, which may impact their professional advancement.

5. Quality family time – when part-time students go to class or study in the evening at the expense of spending time with family, especially those with young children.

In sum, if we consider all costs to the consumer, the average cost of E-learning classes may be lower than traditional classes, even for situations where E-Learning tuition costs are relatively higher (i.e., the tuition paid for a course is likely to be only one part of the true economic cost for enrolling in an online or traditional class). It is clear that a much broader conceptualization of consumer benefits and costs should be used in any systematic economic comparison between the traditional and E-learning models.
The Models:
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The figure A and the following  matching  mathematical formula:
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portray that the values of b are negative for E-learning class and traditional class. However, the absolute value of b for E-learning is greater than that of traditional class. This means that E-learning class and traditional class curves are decreasing, but E-learning curve is decreasing at a higher rate than traditional class curve does.

Also, the figure shows that the cost of educating students in an E-learning setting is high with a small number of students, mainly due to a high cost of development (fixed cost). Beyond the “efficiency threshold” (ET in the figure), the cost is less than that of the traditional classroom and declines rapidly with increases in class size. Consequently, marginal profit will be higher at a given price.

To explain this phenomenon, the learning curve can be expressed in terms of long run average cost, hence the learning curve effect causes average cost and tuition cost (price) to decline “under competitive markets”. This involves accelerating the number of students logging on to E-learning courses, and as a result, profit will be realized.
However, the relation between student’s preference (P) in favor of a certain type of learning and the number of students (X) enrolled in that type of learning, can be stated in the following form : 

X=a + b log(P)
Source of data:
A survey has been delivered to a randomly selected group of 250 to 300 students in the Arab Open University (E-learning Model) and in the Applied Science University (traditional learning model), both in Jordan.  Students’ preference in choosing a specific university was derived out of this survey. Data on the number of enrolled students and student cost to the university was collected from the financial departments of the two universities (shown in tables 1 and 2) .
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Estimation and analysis:
Suggested models were estimated, as they are shown in tables 3 and 4, using data collected from the universities (tables 1 and 2) .

From students' perspective, the data from survey tables 1 and 2 indicate that economic factors weigh 20% in the student preference in choosing open/E-learning style and 10-15% in choosing traditional style. This will leave non-economic factors, such as school reputation, lecturers’ skills and experience, location of the university, technical equipment, social prestige and social contacts to be the major determinants in the student’s preference in choosing a specific style of education (non-economic factors weigh 80-90% in students’ preference).  This latest result will also be considered as a good justification to conduct an analytical study on the non-economic factors affecting student choice of learning style .

From the producer (university) perspective, the statistical analysis (tables 3 and 4) shows that the number of students contributes between 40 to 80% (
[image: image7.jpg]


 of the change in per student cost to the university (ATC) in the open/E-learning and traditional style respectively. It also shows that student preference contributes between 80 to 95% of the change in the number of students enrolled in a school practicing  open/E-learning and traditional style respectively.

In general, it can be concluded that students' preference has an implicit impact on average total cost, via its impact on the number of enrolling students. Specifically, students' preference 
has greater impact on the number of students enrolled in the school practicing open/E-learning style than in that practicing a traditional style. This is confirmed by the estimated coefficients of students preference: 70 and 28 of open/E-learning and traditional style respectively (table 4).

Statistical estimates show, too, that learning curve effects (slope of learning curves) were 254 and 91 respectively of open/E-learning and traditional style (table 4). 
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Alternatively, the cost of educating students in an open/E-learning style declines more rapidly with the increase in class size than in traditional learning style, especially beyond the efficiency threshold, which coincided with previously mentioned literatures (Paul, G.R. etal., 2002).
Due to lack of sufficient data, especially that pertaining to E-learning style, the determination of the threshold point becomes impossible at this stage of the development of this style of learning  in Jordan.

Conclusion
The study concludes that the learning style chosen by the student is mainly affected by non-economic factors, rather than by economic factors, especially when it comes to those students enrolled in the open/E-learning style. This is due to the fact that the majority of this category of students are economically settled (have a job), and thus they seek the social prestige of joining this innovative open/E-learning style. Nevertheless, seeking a better job or a more promising career is always in the mind of each student, which is a healthy sign in society...

E-learning style is more cost effective with large sizes of classes, contrary to the case of the traditional learning style where education is more effective with small class sizes.

Out of these two major findings, we can say that the E-learning style is still and will always serve as a very rewarding and promising alternative, not only from the student perspective but also from the business perspective.  Therefore, establishing and expanding such an alternative mode of education is well justified for the foreseeable  future.
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Table 1:
Annual expenditure and number of students for years 2003-2007

(Applied Sciences University)

	
	Account (US $)

	
	2003
	2004
	2005
	2006
	2007

	Expenses
	1/1/2003

31/12/2003
	1/1/2004

31/12/2004
	1/1/2005

31/12/2005
	1/1/2006

31/12/2006
	1/1/2007

31/12/2007

	Salaries and allowances
	8780478
	9045621.2
	9310764.4
	11337433.8
	12127285.8

	Administrative Costs
	815155.6
	850213
	822796.8
	1440734.4
	1136212

	Materials and supplies
	114599.8
	119287
	123974.2
	176835.4
	1275387533

	Insurance costs
	222020.4
	250411
	326876.2
	671154.4
	608517

	Depreciation costs
	401018.8
	4142301.8
	4009947.2
	4114283.6
	3193202.6

	Capital costs
	4125752.4
	4570003.2
	4710885.2
	4400852.4
	4206826.4

	Number of Students
	7200
	7500
	7650
	7800
	8000
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Table 2:
Annual expenditure and number of students for years 2003-2007



 (Arab Open University)

	
	
	Account (US $)

	
	
	2003
	2004
	2005
	2006
	2007

	Expenses
	1/1/2003

31/12/2003
	1/1/2004

31/12/2004
	1/1/2005

31/12/2005
	1/1/2006

31/12/2006
	1/1/2007

31/12/2007

	Salaries and allowances
	1,191,376
	1,285,270
	1,469,317
	1,817,604
	1,976,442

	Administrative Costs
	684,884
	664,852
	745,227
	669,235
	669,245

	Materials and supplies
	23,515
	23,129
	27,205
	34,704
	25,610

	Insurance costs
	44,401
	43,513
	56,947
	75,107
	75,047

	Depreciation costs
	74,779
	112,495
	133,040
	129,085
	116,389

	Capital costs
	213,616
	79,640
	75,041
	76,240
	47,347

	Total Expenses
	2,232,571
	2,208,899
	2,506,777
	2,801,975
	2,910,080

	Number of Students
	1748
	2579
	2931
	2539
	2309
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Table 3 :

 Statistical estimation of the relation between number of enrolled students (x) and student preference (p)

	Dependent Variable
	Learning Style
	Independent Variable

	
	Open/E-learning
	Traditional 
	

	
	Coefficient
	

	Number of Student (X)
	166.112

(1.2)
	44.27

 (0.8)
	Constant

	
	70.3

*6.5
	28.83

*2.75
	Students’ Preference (P)

	
	0.8
	0.79
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	* Statistically Significant at level of 0.05 
Figures in parentheses refer to computed t-value 
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Table 4 :

Statistical estimations of the relation cost of educating student (ATC) and number of student (X) 

	Dependent Variable
	Learning Style
	Independent Variable

	
	Open/E-learning
	Traditional 
	

	
	Coefficient
	

	(ATC)
	2822.28

(0.9)
	17.567

(1.2)
	Constant

	
	-254.2  ln(X)
*(-2.9)
	-91.55  ln (X)
*(-2.1)
	Number of Students (X)

	
	0.8
	0.4
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	** Statistically Significant at level of 0.05 
Figures in parentheses refer to computed t-value
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Figure A. The Common Assumption on The Cost Curves Between E-learning And Traditional Classroom- Single class


Source:


Minh, Q. H.; U.N. Umesh, and Joseph, S.V., (2003), “E-learning As An Emerging Entrepreneurial Enterprise In Universities and Firms”, Communications of the Association for Information Systems, Vol. 2.
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Log y = log a – b log x


y = per student cost of education 


x = number of students


E = E-learning 


T = Traditional learning 


( = ( dy ) ( x )  = b


         dx      y


b = percentage  change in y due to one percent change in x.


bE < 0, bT < 0, � EMBED Equation.3  ���> � EMBED Equation.3  ���  
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