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Abstract

This paper evaluates the design and production of the Laser Engraving System Learning Object. It discusses the applications in learning through the learning object on how effective it can communicate the contents to the learners. Suggestions are proposed at the end of this paper such that further improvements could be made with theories in visual design.

Design and Purposes
I teach Form 1 to Form 3 Design and Technology subject. My partner designs this learning object with me to facilitate their learning of one of the technology modules, “Laser Technology”. We designed this model to fulfil two purposes:
1) providing the students with a tool which resembles the actual laser-engraving machine;

2) keeping the design and representation as simple as possible.

According to the Daniel Churchill’s classification of learning objects (Churchill 2006), a conceptual model allows students to manipulate parameters to change the modality for developing a useful concept of a subject matter. In our design, the change of the parameters is to produce a cutting effect of the laser system. Our simulation system serves to develop a concept in the learner of the relationship to the cutting effect from a combination of the settings which can be altered by the learner. Hence, I categorize it as a conceptual model.
We kept our learning object to one-screen to keep the cognitive load low as specified by Mayer (2003). We included all the buttons and sliders into one screen, with the resulting images and video clips taking up the top right-hand corner of the display.

Complexity Simplified

We have simplified a lot from the real situation in order to make a learning object of reasonable affordances (Churchill 2006). It is also for the benefits for learner to deduce the rule for the change of parameters for the targeted results of the simulation. It is also for lowering the cognitive load to generalize the pattern for the manipulation. Firstly, we offered the option between two design figures (“A” with an oval as its outline, and “B” with a polygon as its outline) only. Whereas the real laser system allows learner to produce their own design through CorelDraw software. Secondly, we showed the cutting of a specific material. Whereas the real system can cut different thickness and colour plastics that the end results can be much varied. Lastly, we simplified the combinations of power and the moving speed of the laser-beam that governed by a decision tree, the modulated cutting effects are modelled. After careful calculation, 41 discrete outcomes are shown by videos which include the necessary concepts of settings of pen mode, power and speed to define the nature of the laser-beam for specific cutting effects.
Educational Values And Applications
As a conceptual model, our design allows students to explore the manipulation of parameters and the cutting effects. In an actual environment, students would have to experiment with pieces of material to learn the speed-power combinations for obtaining desirable engraving effects. With the help of our learning object, the time for these trial-and-error tasks could be much reduced. The limitation of the classroom context could also be broken down because the learning object can be deployed through the digital means such as internet. After all, this is environmental friendly to use less material and resource for student learning before they come to the real machine for production.

For maximize the learning effect of the learning object, it is suggested to provide a feedback opportunity for students to point out the shortcomings of this conceptual model after they grasp the key concepts of the laser cutting system.

Future Improvements

With the theories of our brain in mind when we are teaching, I strongly suggest to include sound effects for further development of our learning object. A prompting statement such as “play with pen mode, power and speed to execute the machine” can be a good introduction for learner to start manipulation. According to the Encyclopedia of Educational Technology (Hoffman 2006), different media types activate different parts of the brain. We must maximize the use of the media to facilitate learning. A dialogue should achieve a better result for this.
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