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Abstract
This paper discussed an idea of curriculum and its software requirements named Meta-toys. The first primary motivation of the curriculum was designed for learning the media-art, but now the goal is more comprehensive to lead generic computer literacy. Through the workshop, students could learn not just how to use computer application, but also how to make these tools for works along with own independent needs.

Using computer, we could create various kinds of works including art, music, and literature. In many cases, computer is used just as substitute article of traditional media. To touch more computer specific idea, it would be better to know about symbolic manipulations with media. Meta-toys' workshop introduces the way of thinking how to use computer effectively with making presentation tools.

In addition to show the workshop, we describe necessary features for the workshop. We had a workshop using Squeak etoys because all our students have not special knowledge about computer. But current etoys is not enough for our purpose. In the viewpoint, we didn't intent major rebuilding, but relatively small improvement. It was because our purpose is to use actual workshop, not experiment. But some of our results could be regard as prototype for new Squeak scripting system.
Introduction
Recently, learning computer in high school has been standard in Japan, and a lot of active discussing about the way of learning has been held. To summarize in rough brief, there are two points of view. One is a social context how we could behave in computer network effectively without any negative influence in high-tech community. And another one is a business context that we need men of talent with computer skill. Complexly and costs in computer system have been increased and basic logical skill is needed even in end user.
Meanwhile, Squeak etoys have achieved as a tool to make human idea richer rather than any particular practical purpose. Students could draw a picture, consider the picture as them, and explore the virtual world as if they have a point of view of the picture. Typing is not necessary in making program, and user could express different motion with just drag and drop.
But, etoys is just for lower grades in school, and more advanced system has been required for higher education. Squeak community offers some new development system for its requirement.
We have planned to repeat a process among making curriculum named ‘Meta-toys’ and improvement etoys for the curriculum. Although the plan is not for drastic reform of etoys but just for gradual improvement, we believe the process has importance as roughly prototype of design for new etoys. The basic principles of the plan are followed.
· In higher education, the opportunity to learn computer deeply even in humanities. One common curriculum of it would be acquiring skills of office tools like word processor or spread sheets. Meanwhile, we should focus essential idea of computer science as symbol manipulation.
· To aim established goal as curriculum, we could upgrade the system as remaining simple. For the primary goal, we will not try to change semantic of etoys.
Meta-toys

Current status
The goal of this project is to make curriculum for learning essential idea of computer and suitable development system for the curriculum. To clarify the goal, we use a keyword ‘Meta-toys’. All the material of the project is proposal for realize ‘Meta-toys’
Current status of the project is that we held first workshop at Hakodate Future University, and now, we have been improving etoys based on feedback of the workshop. Also, we have a plan to have next workshop at Kwansei Gakuin University in December.
Concept
We use tools of personal computer to writing a document, drawing a picture, and composing a melody. Using computer instead of real tools is considered as using computer. But we claim that computer is more than substitute of paper and pencil. Meta-toys are curriculum to make tool for expression. ‘Tool’ would include kinds of paint tool, compose tool, or so. With excellent user interface of etoys, we could understand essence of computer to make tool itself. This is the goal of Meta-toys.
In classroom, a lot of effective curriculums have been developed already. In instance, there are hands on demonstration of mathematics and simulation of dynamics with try and error. Meanwhile, we didn’t aim to describe such science fact in etoys like that, but to get principle technique to realize artistic idea with essence of computer.
As other aspect, let’s give two tendencies of character in etoys workshop. One was a ‘scientific work’. Students’ attention would be on movements and relationship between objects, and they aim particular goal, real action and complex behavior. And another was a ‘literary work’ in which they were drawing beautiful animation and writing wealthy story.
Although it is easy to make a goal for kids of ‘scientific work’, ‘literary work’ is difficult to lead a next step. As there are no problems to solve, the student’s interest would go toward into just detail. Meta-toys give such students different goal as new aspect brought by computer. Making tool, namely experience of building media itself might lead widen the expression and new point of view.
And now, we indicate the difference between Meta-toys and non Meta-toys. If an etoy could bring multiple variations, the work may say as Meta-toy. This is not clear guideline, but we stat the degree at later.
Sources of Meta-toys

Even we could make various tools in computer, by the limitation of ability of etoys, the nature of Meta-toys which user could make easy in short time in workshop are decided. We have studied etoys’ functions that student may use as this purpose effectively.
Especially, we could give a point the fact of importance of Playfield and Siblings as difference of etoys for children. To use these functions effectively, user could process symbols as abstract and general entities.
· Color: When making tools related to visual image, color tiles in etoys would be useful. Especially, color:sees: tile was helpful as not only sensor, but also recognize the objects on screen. As color generating method from numbers was missing, we added original tile of for color building.
· Sound: Etoys had only poorly functions of sound as playing sound effects despite of that Squeak itself has rich ability of sounds. But originally, sound is easy to deal with by computer, and also it is interesting source for students. We added new tile as user could get external sound as number, and play musical note from number for making musical tools by students.
· Collection: Collection operation is regarded as common technique of programming. Even evaluation of program, it could be regard as pointer operation in collection that each statements are element and the cursor is program pointer.
· Sibling: To make tools, building similar objects occurs frequently. In such case, Siblings, terms of etoys represent for instances, are important. Using siblings, user could share definition of scripts and variables.
Development process


[image: image1]
Fig 1: Development process

In this project, cooperating among workshop and development is important. A workshop would be held one at one or two months, and we studied the point where students got mistakes or needed much time. Especially, we focus at aspect of usability even it could be said as bug.
And then, we fix these bugs where we can fix until next workshop, and build a new release. In this time, we feed back the patch if it is a common bug in Squeak system. And another patch is managed as our original package.
The goals of the process were followed.

· Students who touches squeak at first can make Meta-toys for 4 hours without teacher.
· Condense practice time for basic technique. Currently, students spend a half time of workshop for basic technique in the case of whole workshop was 6-7 hours in University. This is for truly technical issue of avoid against bugs in etoys. To condense such times, we might use the time for improving essential idea or having presentation.
· Reducing burden of teacher. Workshop should be easy as any teacher even who has no skill for Squeak could have. Making system simple, and developing effective example make us easy to have workshop with short preparation and small responsibility.
· Clear away limitations which could be obstacle against presentation. Making the system design carefully, we have to remove limitation where an object can do but others can not. The important point is to make sure that spread possibility with keeping simplicity. The one of the goals in this aspects are that user could implement entire etoys by tile scripting. If there are race between simplicity and ability, we would take simplicity.
Workshop

We have had first Meta-toys workshop at Hakodate Future University. They are 16 students in 4th grade to master grade at media arts class. First half was 3 hours for basic technique of etoys. And rest 4 hours was advanced curriculum for main curriculum of Meta-toys as ‘Making tools’. Both section had presentation times for 30 minutes at last.
Tutorial

As basic tutorial, we take a ‘Drive A Car’ curriculum at first 3 hours. It aims that we make students feel familiar as knowing basic operation of etoys for making more advanced project later. They didn’t need to finish just same as example, but conditional, distinction of colors, and animation of Playfield are required.
In the fact, just some students could reach animations. Also, sometimes image was crashed even is trivial operation.
Advanced task

At rest 4 hours, we didn’t propose any particular goal, but just show a condition as making goal. Sometimes, such way makes students puzzled, we gave a lot of example over 20. Then students could find techniques needed in their project themselves. Typical examples are followed.
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Fig 2: Sound work.

This is a work that two sibling insect was running on road with playing musical sounds. Although sounds are played random related by how the road was bending, these note was decided in particular musical scale, so it must be as musical sound. The project had another road where it played another musical scale in same mechanism.
We explained the meaning and behavior of siblings at first. And then, we denoted the difference between making tools and using tools. Also, we indicated the possibilities that another work would be made from same tools as the insect could different music in different rode.
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Fig 3: Paint tool

This is a kind of image tool. To move the brush at right hand, the brush would be picking up the color at left side, and paint same color at right. In this way, user could paint a picture as pointillism. Also user could change a tip of brush, and then take pleasure that changing different effect with brush. This work describes the way of paint in user program.
Works by students

The works of students are followed.
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Fig 4: Hidden picture
This is a special version of paint tool. User picks up the color of left hand, and put into a canvas at the right. But special thing was that color is disappeared soon until user move the cursor above the point quickly. Namely this is a hidden picture painter. The main idea of the work was hide a point using transparent value. With siblings and copy to handle multiple objects, the author could develop the work efficiently.
[image: image5.png]



Fig 5:. Sound composition
This work constitutes circles as beautiful composition. Mike was respond by external sound and the change the color and size of the circles. The circles is moved depend on a rule, and its ruled locus and random scale remain interesting visual effects.
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Fig 5: demo for Dynamics engine 

This is a game with physical law. User fire the arrow into falling apple. The apple’s orbit was changed by the arrow little by little. The goal was put the apple into a basket at the right. There are some obstacles and the apple bounces as the angle depend on position and angle of the object. User could make new ‘stage’ to change positions of the obstacles or a basket.
Workshop review
Although second half was just 4 hours, students made various kinds of works. Because of we took an example with sound composition, many students was interested in making tool for computer music. Meanwhile, time is not enough to get deep understanding and to make the work well finished.
Many part of the reason of lack of time was not for curriculum or understanding of students, but it seems for the issue of software itself. To concentrate realize student’s idea, the software shouldn’t need much time for solving truly technical issue, finding necessary functions, or how to combine tiles. Also if the workshop has enough time, we could spend a time for presentation and discussion.
Software requirement policy

We discussed about policy of software requirement to reach the goal effectively while we had a workshop.
· Development should remain conservative minor change than drastic reform. Although Squeak community has proposed some alternative systems of etoys in various level. We emphasis to keep ready for workshops as user test, and avoid to big change. This process is not radical improvement, but the result of the development might be a prototype for future version of etoys.
· User could learn the system alone. Current etoys need help from teacher because it has nested menus and non intuitive interface and so on. Especially, we focus as point of improvement at animation by PasteUpMorph, handling siblings, tile category, and player tile.
· Learning by example. This is a point where current etoys ignores. In instance, when user want to use a tile, instruction of the tile should be got from example showing from actual use.
· Keeping orthogonally and symmetry. To reduce cost of learning the system, it would be better that student could recycle knowledge learned at once. In instance, if copy could be used in image, it should be used in script and tile. Also a pair of the operation should be possible. In example, if user can get a color as number, color should be set from number in the same way.
Re-designing etoys
As above, simplicity, example, and logicalness would be more effective when they are combined. User could take an example in simple options. They thought making original work based on the example. Playing an example would lead new idea per se. Users would combine similar parts or they change the parts to others of opposite nature.
Some necessary functions were already imported to handling sound device or color output with World Stethoscope by Kazuhiro Abe at el, and we used the new version at our workshop in Hakodate Future University. We described design for Meta-toys includes non-implemented yet.
Simplify user interface

For the workshop, it is important that how to reduce knowledge for basic truly technical issue. In instance, we could avoid to lose the way for operation to contrive user interface, and reduce menu option. User would feel at ease if system does not work unexpected way. And they could learn etoys without teacher.
Although current squeak could guard complex functions for expert from carelessness behavior by newbie. Besides, we would offer easier mode for beginners to hide unnecessary tiles for basic tutorial. User might try simple tutorial like ‘Drive A Car’ in the mode, then switch to expert mode for next step. Functions for tutorial should be put into one tile category. Also teacher can make tile categories to gather for particular curriculum.
Learning by example
When people learn something, they learn based on example. Also in etoys, works made by other student would be useful to refer. Meanwhile, modern programming languages have its libraries to extend ability, and they are regard as good code example to learn various idiom.
The idea of library is useful even in etoys. In instance, some tiles for geometry could be shown of combination of other tiles. ‘Position right’ should be got from position and width of the morph.
Useful and relatively complex script combination like animation should be made by prototype. It would be easy to get ready-made animation in PartsBin. Student could play the prototype at first, modify as he like, and make own original animation. Even if he failed the work, he would back to original prototype as start point.
Tracing evaluation of script could regard as animation, too. Like animation consists from cursor and holder, script is bundle of statement and a program counter. If animation could evaluate step by step as animation, activity of script becomes easy to understand. Also user could discover the common nature between script and animation, and such common feeling make user easy and lead opportunity of different idea.
In same way, paint tool should be built on etoys itself. Current etoys has no relationship among the picture from pen trail and from paint tool. But if user could operate paint tool in tile script like pen trail, good motive would be led to make new paint application.
Orthogonal and symmetry
To reduce things to remember, operations and tiles should be simple and enable to build various functions to combine functions as well as possible. One operation for an object should be able to do for other object catholically.
In instance, there is a basic operation of copy. Using this idiom, user should be able to copy script or tile in same way. Also removing and minimization should be mapped in meaningful function for each object.
Other important aspect is a pair. In addition to use same operation in different object, it is important to consist of a pair in every operation. If user gets a color as hue, saturation, and brightness, a color should be made from such three numbers. If cursor of animation could increase its number, the cursor should be decrease as the animation rewind. If playing sampled sound by script is possible, recoding sample by script should be possible.
Essence of Meta-toys
Squeak and Meta-toys
In the fact, Meta-toys workshop can be held with any authoring software without Squeak, besides it is possible even to use no computer. The essential idea is making tools, not necessary of computer.
But there is a benefit in Squeak’s nature of ‘meta’ for Meta-toys workshop. In Squeak, there are no mode between execute and development, user can operate computer with interactive anytime. Also the whole development environment is programmable by user, and user can develop using code of the environment as an example. Therefore, Smalltalk programmer feels familiar with the idea of ‘meta’ and can use it.
Unfortunately, Smalltalk language is difficult to learn in tutorial for a couple of hours, and we decided to use etoys for workshop. Although etoys has different aspect than Smalltalk language, but it includes a lot of aspect of meta, so we think it is possible to learn same thing as what Smalltalk programmer learn.
What is the meaning of the workshop for students in literature department? Now we would describe the process how to make Meta-toys by students, and find out its meaning.
Meta-toys as Language
At first, students make an independent project in etoys. In example, to make a work that a car driving on a rode along with ‘Drive A Car’ tutorial. In this stage, the work is just for playing or viewing. And then, Meta-toys workshop brings the student a new point of view as making a tool for making a work.
In instance, the student tries to run the car on other road. When the car is driving, the car is considered as generic running object instead of particular car for particular road. This generality is the issue that we discussed about tools. An idea can be combined easily if it becomes abstraction as symbol. Painting tool or composing music tool is made from such symbols. The car would get a large opportunity when it gets just a character of ‘drive’ separated from real car.
Students learn about generalization and instantiation with wandering up and down between concrete (road) and abstract (car). If the generalization works well, the tool could be used in wide purpose, and combined with various ways for rich expressions.
Also, essence of the tool would appear when other person uses it. Exchanging it each other, using it to make new work, students could have a discussion about the possibility of the tool and its point of improvement. Once the tool disconnect from creator, it is possible to hard to change even by original author, as the tool could be basis of communication of the community, besides many new tools might be born from the tool.
This is a same way of process that a language is born. The bull on the fresco would show particular bull in ancient time. Voice of ‘mom’ would mean the special person. But progressively they mean more abstract ideas like a name of species or a role in a family, and they shared each other, they become as language. Such abstraction is a essential ability of humans and play a role as lever for growing human power.
This is the final goal of Meta-toys and our answer of how we learn with computer. We have never had a tool which could deal with symbol effectively. Only talented mathematician or philosopher could get deep understanding for symbol. But now, we touch these symbols by our hand with computer. We are actually residents of logical-land where our real life is connected with symbol deeply.
Conclusions
We have proposed Meta-toys workshop as curriculum for higher education. Meta-toys is a curriculum aimed making tool in short time. This workshop could be held with current etoys, but we propose additional idea of etoys system for promote workshop effectively.
In point of view of improvement of etoys system, putting determinate goal of curriculum leads certain update to avoid losing consistency of the etoys system. Also, to have workshop at fixed intervals, it would be easy to keep the system always available. While this process is effective because etoys is enough to mature, results of the project is regard as prototype for immature brand new etoys system.
Eventually, we describe the final goal of Meta-toys. Our goal is developing process for learning skill to handle abstract symbols for various applications not only to use package software.
References

[1] Squeak Trek - Adventures with world-Stethoscopes
http://www.ipa.go.jp/SPC/report/03fy-pro/mito/15-897d.pdf






Workshop











Development





Finding hard operation





Making a workshop smoother








