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Summary
This dissertation reports on a cross-validation research among 160 Dutch pupils aged

12 – 18. It replicates an American investigation on the same subject matter but involves a different target group.

The most relevant outcome of the data analysis based on the questionnaire implies that the ‘Technology Acceptance Model’ appears to be a very reliable predictor regarding the use of Blackboard. Usefulness is the best predictor regarding the use of Blackboard, while ease of use tends to only predict usefulness but not the actual use. No distinctive differences have been demonstrated between either males or females.

Younger pupils have proved to score significantly better as regards ease of use and enjoyment than senior pupils, while this last group has proved to score significantly better as regards application specific self-efficacy. In the arrangement of courses, the recommendation is to centre upon the aspect of usefulness. Further investigation is needed into why the pupils involved in the study do not tend to respond so well to Blackboard. The result of this study shows a significantly lower score by the Dutch pupils when compared with the sample taken from among American students. In the Dutch sample, 4 out of 23 questions have a score of > 6.00 (on a 11-point Likert-scale), whereas in the American sample all the 23 questions have a score of > 6.00. On the other hand, there is a considerable degree of similarity as to the pattern and the results of both samples taken in relation to the effect of ease of use on usefullness. The predicting value therefore shows a strong similarity.

1. Introduction

In September 2002, the study was initiated: MSc in e-learning, multimedia, and consultancy at the Sheffield Hallam University in co-operation with the Arnhem/Nijmegen University of Professional Education. In the fifth module, Project Studies, the first three modules (Open and Flexible Learning Environment, Digital Multimedia Application and Communication, Consultancy and Change) were integrated during a practical at Zernike College (Groningen/Haren, the Netherlands). The subject was a quantitative research among the management, staff, and teachers on the efficiency of the use of Blackboard. For the sixth module Dissertation, the focus had only been on the pupils themselves.

This dissertation reports on a cross-validation research among 160 Dutch pupils aged

12 – 18. It holds a replica of an American investigation on the same subject matter but involving a different target group.

2. Technology Acceptance Model (TAM)

TAM provides an information representation of mechanisms by which design choices influence user acceptance, and should therefore be helpful in applied contexts for forecasting and evaluating user acceptance of information technology (Davis, 1993).

TAM introduced two new constructs: perceived usefulness (the belief that using an application will increase one's performance) and perceived ease of use (the belief that one's use of an application will be free of effort). 









Figure 1. Davis’ Technology Acceptance Model (TAM).

Yi’s research’ (Yi, et. al., 2003) shows (see figure 2) that the Technology Acceptance Model (TAM) is a good predictor for the use of Blackboard among students in higher education aged 18 – 20 (USA). The results also clearly indicate the important role of enjoyment, learning goal orientation and application-specific self-efficacy as being a positive influence on the decision of students to use Blackboard and the subsequent actual use.

3. Research questions and hypotheses.
3.1. Project Studies

In an earlier investigation, Vrielink (2004) concluded that Zernike College had already achieved a lot regarding infrastructure and knowledge, but these changes still have to become embedded in practice. In order to use Blackboard in an efficient way, courses have to contain active announcements, study planners, tests, answers, and also provide a good use of the discussion board and drop box.

Literature provides for thorough research: A research on the basis of the Technology Acceptance Model (TAM) among students in higher education aged 18-20 in the USA. TAM predicts the use of Blackboard. These findings should be validated in other settings to ensure generalization of these findings. In order to realise this, a cross-validation research among pupils from Zernike College can provide the answer. Knowing what factor best predicts the use of Blackboard is important for the organisation of a by Blackboard supported lesson and its attractiveness to pupils.
3.2. Research questions.

1. Is the Technology Acceptance Model (TAM) a valid model for pupils aged 12-18 for predicting the use of Blackboard?
2. What factors determine the use of Blackboard for pupils aged 12-18?
3. Is there a difference between pupils in lower classes (aged 12-15) and higher classes (aged 16-18)? 
4. Is there a difference between females and males?
5. Is there a difference, between American students in higher education and Dutch pupils at a secondary school, in the way they respond to Blackboard?
3.3. Hypotheses.

Nowadays, in the Netherlands pupils aged 12 – 18 are already familiarised with computers. Assuming that the use of computers in the USA and in the Netherlands do not differ very much, the expectation is that the same results yields from Yi’s research’ (Yi, et. al., 2003) among students aged 18-20 and pupils aged 12-18 from Zernike College. The following hypotheses were tested:

Hypothesis 1:  The same internal and external factors as Yi’s research’ (Yi, et. al., 2003), determine the behavioural intention to use Blackboard.

Hypothesis 1a: Perceived usefulness and perceived ease of use are the key factors in predicting the acceptance of Blackboard among pupils at secondary schools in the Netherlands. 

Hypothesis 1b: Enjoyment is a stronger predictor of usefulness than ease of use is. 

Hypothesis 2: These findings are independent of age and gender.

Hypothesis 3: The cross-validation of the research among American students in higher education aged 18-20 and Dutch pupils aged 12 - 18 shows the same results.

4. Research Methodology

4.1. Procedure

The preparation of this research, during the fourth module Research Methodology, resulted in constructing a questionnaire in Dutch for pupils according to Yi’s research’ (Yi, et al., 2003). The questionnaires were distributed among pupils during the fifth module: Project Studies, September – November 2004.

Of 88 pupils the actual use was measured by counting the number of times (frequency) a pupil logged into Blackboard courses in the period of December 13th 2004 and April 10th 2005

4.2. Respondents

A hundred questionnaires were handed out at the “Junior College – Rummerinkhof – Haren” and a hundred questionnaires were handed out at the “Studiehuis – Westerse Drift – Haren.

One hundred and eighty pupils filled in the questionnaires of which nine of them incompletely filled in the questionnaire. Eleven pupils indicated never to use Blackboard. Except for these twenty questionnaires, the other one hundred and sixty questionnaires, after analysis, provided answers to the research questions.

4.3. Measurement method

A questionnaire similar to the questionnaire from Yi’s research’ (Yi, et. al., 2003) serves as a measuring instrument. All the questionnaire items used an 11-point Likert-type scale where 0=completely disagree, 5=neither agree nor disagree, and 10=completely agree. The questionnaire consist of 23 questions centred around the following items: Learning goal orientation; Application Specific Self-Efficacy; Enjoyment; Ease of use; Usefulness; Behavioural Intention.

5. Results and discussion

5.1. Background of the pupils.
160 pupils filled in the questionnaire properly. 112 pupils in lower classes properly filled in the questionnaire of which  38% by females and 62% by males. In the higher classes there were 48 questionnaires properly filled in of which 42% by females and 58% by males. In total, more males filled in the questionnaire than females.

5.2. Reliability of the questionnaire and the correlation of the questions. 

The reliability of the questionnaire is measured by examining the internal consistency (ICR). As recommended, the internal consistency reliabilities were higher than 0.7 except from the Application-Specific Self-Efficacy. For research purposes, an ICR of 0.67 is acceptable.

To show the connection between two variables the correlation coefficient was measured. All variables are strongly connected. The reliability results and the correlation results supplies a good basic assumption for further analysis and a good condition for testing the model.

5.3. Regression analyses: Measurement of ß-coefficients to test the Technology Acceptance Model and the comparing with the results of American students.

Regression analyses give the answer on research question one and two. The ß-coefficients were measured. Nine out of eleven correlations appear to be significant. 

Behavioural Intention has a significant effect on use. Usefulness has a significant effect on behavioural Intention, while ease of use had no significant effect on behavioural intention.

Ease of use has a significant effect on usefulness and enjoyment has a significant effect on usefulness. Application specific self-efficacy has a significant effect on ease of use and enjoyment had a significant effect on ease of use. 

Four out of eleven correlations appear to be different, compared to Yi’s research’ (Yi, et. al., 2003). Regarding Dutch pupils aged 12-18, it appears that ease of use has no significant effect on behavioural intention and application specific self-efficacy has no significant effect on Use. Yi (Yi, et. al., 2003) showed for these two relations both a significant effect. 

Nevertheless, for Dutch pupils aged 12-18 it appears that ease of use has a significant effect on usefulness and learning goal orientation has a significant effect on enjoyment while Yi’s research’ showed for both relations no significant effect. 

Only usefulness predicts behavioural intention. Different from the American students, ease of use has no significant effect on behavioural intention.

Nevertheless, ease of use predicts usefulness as well! Enjoyment has the most powerful influence on usefulness when used directly or indirectly through ease of use

As opposed to Yi’s research’ (Yi, et. al., 2003), but identical to Selim’s research’ (2003) the ease of use has a significant effect on usefulness.

Figure 2. Significant factor effects, which determine the behavioural intention to use Blackboard by Dutch pupils, aged 12-18.


[image: image1]
Figure 2 shows the significant effects on which the new model is based. It shows that 

usefulness is the key factor for behavioural intention to use Blackboard.

The correlation between learning goal orientation and application specific self-efficacy indicates that users who orientate themselves on learning and mastery of content are more likely to develop a higher sense of confidence in using the specific target system (Yi, et. al., 2003).

5.4. Comparison males versus and females and comparison of the results from respondents in  lower classes, with the results from respondents in higher classes.

There is no difference shown between female and male. Pupils >16 scored higher on application-specific self-efficacy than pupils aged 12-15.

Older pupils have a better understanding of their capabilities. They will sooner realize the benefit of using the computer for their assignments. On the other hand, pupils aged 12-15 scored higher compared to pupils aged 12-18 on ease of use and enjoyment. 

5.5. Comparison of the results pupils Zernike College with American students.

It is remarkable that four out of twenty-three questions scored < 6.00. The question that scored best was number 12 (6.66): ‘I find the Blackboard system would be useful in this course’. 

The question that scored lowest was number 15 (2.70): ‘I intend to visit other websites using the Blackboard system frequently’.

Dutch pupils aged 12-18 scored significantly lower, with a chance of 90 percent, than the American students aged 18 – 20 from the sample of Yi (Yi, et. al., 2003).  The pattern appears to be the same. In both samples, Ease of use shows the highest score. Therefore the answer to research question five is yes! Yet there is a difference. Dutch pupils do not respond so very well to Blackboard.

6. Conclusions and recommendations

The Technology Acceptance Model (TAM) is a valid model to predict the use of Blackboard for Dutch pupils aged 12 - 18. The results of the study clearly point out the important role of enjoyment, usefulness and ease of use in the way that they positively influence the decision to use a Web-based technology and subsequent actual use.

In general, hypothesis 1 {The same internal and external factors as Yi’s research’ (Yi, et. al., 2003), determine the behavioural intention to use Blackboard.} is true. However, there are some exceptions. The key factor for predicting the use of Blackboard is usefulness.

Hypotheses 1a and b are not true. They prove to be the exceptions as mentioned in the cross-validation with Yi’s research’ (Yi, et. al., 2003). The analysis indicates that usefulness has a  significant and direct impact on the use of Blackboard. Ease of use has no significant effect on behavioural intention. Nevertheless, ease of use significantly and indirectly affects pupil’s usefulness and, indirectly, the use of Blackboard. These results are similar to the results from Selim’s research’ (Selim, 2003).

Hypothesis 2 (These findings are independent of age and gender) appears to be partly true. There is no significant difference between the sexes. However, pupils aged 12-15 prove to score significantly higher on ease of use and enjoyment, than pupils aged 15-18, while pupils aged 15-18 prove to score significantly higher on application specific self-efficacy than pupils aged 12-15.

Hypothesis 3 (The cross-validation of the research among American students in higher education aged 18-20 and Dutch pupils aged 12-18 shows the same results) appears to be not true. Pupils from Zernike College prove to score significantly lower on the questions in the questionnaire than the American students from the sample of Yi (Yi, et. al., 2003).

A recommendation is to repeat this research at Zernike after six months covering ten courses, designed in the same way, with active announcements on Blackboard every week, including study planners and active feedback among pears through using the discussion board. A second recommendation is to repeat this research in another secondary school with another OFLE in order to avoid the influence of Blackboard aforementioned results.

Finally, further investigation has to point out whether Dutch pupils do not respond so well to Blackboard or handle the way an OFLE is used.
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