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Abstract

The focus of this study is to examine the implications for education and educators and ask a number of related questions: What are the shortcomings of the new technologies as opposed to the traditional classroom?  What are the pedagogical and institutional issues raised by E-learning?  Is the new paradigm generated by the new technologies acceptable in the current educational setting?

This paper will detail the experience of three practitioners from the Centre for Continuing Education, the School of Materials Engineering, and the Centre for Educational Development at NTU.

Introduction

Online Language learning research has elicited enthusiastic student responses about how enjoyable lessons can be (Chapelle, 1998; Fischer, 2000), however the data on whether online teaching is effective in helping students learn and recall material is scarce. Although a Singaporean researcher (Poedjosoedarmo 1998) applies Kaplan's classification of discourse types into linear and non-linear patterns to suggest that Singaporean students may benefit from the non-linear patterns that interactive media offers, as these may parallel the styles of learning in their native Asian traditions, there is an absence of statistical data to substantiate such claims.  
In the last year, we have been compiling data from Computer Engineering and Materials Engineering students to determine whether the presentation of non-linear discourse on a website facilitates learning during a Professional Communications course, compared to when the material is presented in the conventional print format.  In this paper, we discuss in detail the findings from the data elicited from the Materials Engineering students during September/October 2000.
Methodology

Students

One hundred and ninety three (193) students took part in this study.  They came to Singapore from 6 countries, but were all first–year students studying Materials Engineering at Nanyang Technological University Singapore.  

This study was conducted during a lesson in Introduction to Professional Communication Skills.  Although this is a core course and mandatory in the first-year of the B. Eng course at NTU, motivation to study for this course is generally low as students doubt the relevance of professional communication skills to their highly technical discipline.  
Multimedia Software

A high level of connectivity and technical support was necessary for one lesson to be posted on the NTU server.  The multi-processor Unix-based server provided good system response time to ensure that system effects would not impede the learning experience.  The desktop network connection within the campus intranet was Fast-Ethernet (100Mbps). The course management system being used is Blackboard (www.blackboard.com). This web-based user-friendly system ensures that there is minimal hindrance in the usage as the students navigate through the different web-pages in their learning quest.

To insure a high level of interactivity, creation and authoring software used included Shockwave Director, Flash, Dreamweaver, Photoshop and Poser, and the website was created with a combination of HTML, Javascript ,  DHTML and Lingo. 

Design of the Study

The 193 students were divided into 7 tutorial groups.  Four of the groups had access to the website (webgroups), whereas the other 3 acted as the control group, and had read the text from a paper copy (textgroups).

The table below shows the breakdown of the groups (the webgroups are italicised)

Group
T1
T2
T3
T4
T5
T6
T7

N=193
29
30
27
27
27
26
27

Table 1: Student numbers in Web groups and Text groups

The study was conducted in three parts:

Week 1: i).  Students were given a True/False 10-item Pre-test to determine the level of pre-existing knowledge of the topic.

ii)  The Webgroup then proceeded to surf a website, while the Textgroup read a text.  Time Limit for both groups was capped at 45 minutes.  Both groups then answered the same set of 5 open-ended comprehension questions without referring to the text.

Week 3: iii) After two weeks, students were given the comprehension questions again, and the Post-test tested both comprehension and recall. 

Results

Pre-test Median Score Results

All students were given the same ten True/False items for the Pre-test.  As this was a familiar topic, and merely required a True/False response, the effects of differing levels of English Proficiency could be controlled.  We had predicted that scores for the pretest would be fairly high and that there would be little variation between the groups. The Textgroup and the Webgroup both scored in the range of 6 or 7 out of 10 as can be seen in the table below:

Textgroups
Webgroups

T3
7.00
T1
7.00

T4
7.00
T2
7.00

T7
7.00
T5
6.00



T6
6.00

Table 2:  Median Score Results for the Text group and Webgroup

Comprehension and Recall Results

In the first and third weeks, students were given a 5 items that tested their knowledge on the subject matter.  The questions were:

1. How is control related to motivation?

2. What are the three learning styles that affect one’s ability to motivate or be motivated?

3. How does adjusting our inbuilt ‘emotional thermostat’ affect the motivation of people around us?

4. What role does self-image play in motivation?
5. Explain the difference between innate goals and learned goals.
First Week

In the first test, students in the Webgroup achieved an average score of 4.04 out of 5 and the text group, on average, scored 2.83 out of 5.  The Mode (the most frequently occuring) was 5 for the Webgroup and 4 for the text group.

Third Week

In the post test, the students were given the same questions as the first test; i.e., they had to recall the same information.  This time, the Webgroup scored on average 2.4 marks out of 5, whereas the Textgroup scored an average of 1.84 marks.  The Mode was 2 marks for both groups.  

The results are graphically described in Figure 1 below: 
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Figure 1:  Comparison of the data from Webgroups and Textgroups

Comparison of data: Webgroup versus Textgroup 

Initially, in the first week, the Webgroup performed better than the text group, scoring a 43% more on the average score as compared to the textgroup.  The mode score was also 25% higher as compared to the text group.  

However, when the groups were re-tested in the third week with the same questions, the Webgroup performed better, but not with such wide margins.  In this recall exercise, the Webgroup’s average score was 31% higher than that of the Textgroup, but there was no difference in the mode scores at all.  The table below sums up the Webgroups’ advantage in the Comprehension and Recall data:


Comprehension
Recall

Average
43%
31%

Mode
25%
0%

Table 3: Webgroup’s advantage over Textgroup scores (in percentages)

Conclusions

What are the shortcomings of the new technologies as opposed to the traditional classroom?  

The data from this pilot study suggests that although the initial test results are better for online learning, the margin narrows during recall testing.  More studies need to be conducted to examine whether students learn and retain the information in the long term if they are exposed to e-learning.

Online testing methods are not creative as the questions most easily graded by online systems tend to be discrete items (True/False, Matching, Multiple choice and so on).  This may pose a problem for humanities or liberal arts subjects, which frequently lack any one right answer.  

What are the pedagogical and institutional issues raised by E-learning?  

A great deal of institutional support required to maintain and develop the culture of e-learning in terms of manpower, funds and other related resources.  Academics have to become familiar with the latest graphics and multimedia software and traditional teaching methods can offer a safe and adequate alternative to real change.  

Is the new paradigm generated by the new technologies acceptable in the current educational setting?

E-learning is a tool; it is often perceived as a replacement for traditional teaching, but that is unworkable with the current technology.  Human interaction is still necessary, especially in testing and assessment of material taught.  

However, e-learning in Singapore is an excellent supplemental tool based on the existing infrastructure and should be more widely adopted to challenge and excite students in order to bring to life a more creative learning atmosphere.  With the development of more user-friendly software, it is likely that e-learning will soon become more attractive option in both corporate and academic situations.  
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