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Abstract
This is a pilot study on how the on-line assessment system (OLAS) changes the students' behaviour of learning mathematics. It had been of great interest and practical reasons to know if the expected learning attitude could be modified by such a well-constructed, web-based assessment systems. Our results on how learning attitude and behavior of Secondary 1 students were changed echo what have been done in a similar experiment by Nguyen, Hsieh & Allen (2006). The in-class performance of the students highly correlates to the frequency and numbers of problems attempt, and the score of self-generated, on-line exercises. This study shows that OLAS is not just a “practice-makes-more-skillful” type of mechanism, but also a tool building students’ self-efficacy and motivation. OLAS indeed enhances students’ learning effectiveness.
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Introduction
Since the introduction of web-based, on-line assessment system (OLAS), teachers are encouraged to use such system in their teaching as a supplement of homework exercises. Nguyen, Hsieh & Allen (2006) investigated the impact on students learning behaviour via such type of web-based assessment system. Their system provides prompt results in terms of scores and suggestions of the possible mistakes made by the students. The system was so sophisticate that it could show precisely that it might be an error in aromatics or operational misconception, for instance, error of common denominators in simplifying a series of addition of fractions. It was powerful in elementary computational type of mathematics problems that mainly involved the application of procedural skills. However, for harder problems and problems require more abstract thinking like the application of similarity of triangles, students require better cognitive understanding of the test materials. The system sometimes might not be able to identify how the students made the mistakes, whether it is misconception, misinterpretation of questions or computational errors. It was technically hard to give prompt response by identifying the possible mistakes made by the students working on the on-line assessment problems that require heavier cognitive load. 
Instead we provide an alternate strategy by simply classify the problems in different level of difficulty to cater the three common types of learners. According to Jarvela & Haaspasalo (2005), the three types of basics attributes of learners are defined as the procedural-bounded learner (Type I), the procedural-oriented learners (Type II) and the conceptual-oriented learners (Type III). Instead of training a habitually passive learner, we hope to shape students to have a more active attitude in mathematics learning and to enrich their mathematics literacy. Passive learning is basically what we should avoid, because in passive learning, an important component of learning on creating new concept in the work memory does not involve (D’Apice & Manzo 2005). OLAS is catered for more active learners because students are encouraged to take initiation to visit the system, select problems and read through solutions themselves for wrong responses. 
Methodology
Problems in the OLAS are all multiple choice questions. We create an assessment in test-on-demand mode that students feel like a customer being served by an on-line provider on their demand on testing their own capability. The on-line exercises are constructed according to attributes of constraints: time limit (can be adjusted by the number of problems and time duration for a particular exercise/test set by the students), level of difficulty (depend on the choice of individual competency), the topics of teaching materials (one’s own interest and not necessarily follow teacher’s teaching schedule) and the frequency of attempts (students are allowed to do the exercises many times at the same level, same time duration and any number of problems in an exercise).
We had weekly marked approximately 120 Grade Seven (Secondary 1) students from October to December in a secondary school, and compared their performance of their on-line exercises and regular in-class written tests given by teachers. A questionnaire on five-point scale of their attitudes towards such exercises during this period of six weeks was conducted at the end of experiment.
Results 
We firstly compare students’ performances and behaviour of OLAS visits. The Pearson correlation analysis shows that the correlation among the weekly average number of problems attempted, self-generated exercises scores and in-class written test scores are significantly correlated (see table 1). 

Table 1
	
	Problems attempt freq
(n = 123)
	Exercise scores
(n = 123)
	Written test scores
(n = 123)

	No. of problems attempted
	-
	.664**
	.319**

	Exercise scores
	.664**
	-
	.391**

	Written test scores
	.319**
	.391**
	-


Pearson correlation (2-tails) **p<0.01
At the end of the six weeks experimental period, we asked students about their impression on OLAS in a standard five-point scale questionnaire, namely strongly disagree, disagree, neutral, agree and strongly agree. The correlation analysis states that students treat OLAS as remedial or enhancement tools for their study work more frequently and intensively regardless of their scores in self-generated exercises and in-class written tests (see table 2). In this aspect, we argue that the motivation of learning has been built gradually which is indicated from the results of students’ choices of problems, time duration, frequency of system visits and written tests scores. The results show that students unintentionally shift from Type I to Type II or from Type II to Type III.
	Table 2
	
	

	Pearson correlation test
	OLAS as an enhancement tool (n=122)
	OLAS as an remedial tool (n=121)

	Problems attempt freq
	.199 *
	.244**

	Exercise scores
	.101
	.224*

	Written test scores
	.081
	.095


Pearson correlation (2-tails)  *p<0.05   **p<0.01
Discussion and Conclusion
The OLAS plays a role as exercise-on-demand provider which is a good tool to act such role to shape students’ belief, behaviour and self-efficacy. We adopt the assertion made by Vollmeyer & Rheinberg (2000) and Wolters (2000). It is believed that learning motivation affects students’ performance (Vollmeyer & Rheinberg 2000) positively. Students with high motivational regulation will better use learning strategies, effort and expectedly have better classroom performance (Wolters 1999). In their definition (Vollmeyer & Rheinberg 2000), motivational self-regulated learners refer those who are autonomous, reflective and efficient learners who have cognitive ability to control their own learning. And motivational strategies refer the strategies of self-consequating, environmental control, performance self-talk, mastery self-talk, interest enhancement and self measure of effort. 

The on-line assessment system (OLAS) provides the platform for students to exercise and execute the above. In their investigation, Nguyen, Hsieh & Allen (2006) stated how enthusiastic students were about web-base learning experience by concluding that they enjoyed working with computer assessment and preferred to have more computer mathematics practice. A similar finding was also reported by the studies of O’Callaghan(1998), and by Gretes and Green (2000). As educators we have much experience that initial interest and motivation is crucial to students’ persistent learning. It is the essential successful factors to up lift learners’ self-efficacy. The OLAS on one hand serves such purposes and at the same time keeps mathematics ingredients and learning attributes in the whole investigation. 
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