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Abstract. 
This paper analyzes examples of using narratives in the universe of LEGO multimedia children toys. As these toys require a certain amount of technological knowledge that average children do not posses or might have difficulties to obtain, narratives are successfully used for making children interested in the specific challenges and for motivating them to start on the learning curve. I argue that narratives could potentially have significantly broader implementation, allowing for actual learning of mechanical constructions, computer programming, and other technical contents in a more efficient and joyful way for more children, and that research efforts in this area could be fruitful.

In addition to small plastic building blocks known for more than last 50 years, LEGO is marketing toys that contain a significant amount of modern technology. These “technology” toys, in LEGO universe, could broadly be divided into two groups:
1. LEGO Mindstorms line, construction sets that together with plastic bricks contain a programmable brick (microcontroller embedded in the brick), different sensors, motors, as well as a rich graphical programming language (http://mindstorms.lego.com)

2. LEGO Digital Designer line, a virtual on-line 3D software environment, that allows for construction of virtual LEGO models in 3D virtual universe, following the same rules as building real LEGO models of plastic bricks (http://www.lego.com/eng/create/digitaldesigner)

However, it is not quite easy and intuitive how to use these toys – certain skills are needed for enjoying these environments, and it seems that before children could play and enjoy their toys some learning aspects have to be involved. It is even possible to describe these technological toys as a paradox – in order to learn how to construct and program robots, or use 3D virtual environments, adults go to schools or courses for years, and then practice those activities for monthly salary, but we expect children to do very similar activities without any training and just for fun!

However, what could be stated for users of LEGO technological toys is that they have:


· No prior experience and sufficient knowledge of the domain;

· No other motivation to fulfill the task but inner interest.

Thus, the main questions that developers in LEGO face considering these toys are:

· how to give the minimum of needed knowledge to start the activity;

· how to add to that knowledge continuously (“just in time instruction”);

· how to keep an interest to continue, finalize, start another piece of work?

The known fact is that users (and particularly children) do not read instruction manuals. Moreover, writing an instruction manual for a full-scale graphical programming language like RoboLab would require writing the complete programming-course book (a sort of that is [1], with 241 pages, meant mainly for teachers using RoboLab for their classes). So some other ways need to be found.

Also, learning to program only is not enough for joyful Mindstorms play - without certain knowledge of mechanical constructions, it is impossible to proceed.

The first Mindstorms bow on the market, back in 1998, was completely open-ended construction kit, with just a couple of exemplary models. Soon afterwards we realized that average children do have a problem of continuing - when they are done with exemplary models from the box, their building and programming skills are still too limited to continue with realization of their own ideas, even if they do have their own ideas.

To bridge, fulfil, help, LEGO developed several sequel products, with idea to:

· give some reasons why to build something else

· suggest ideas what to build

· show more different samples how to build and program

Examples of those products are (http://guide.lugnet.com/set/?qc=lego/mindstorms/expansionset):
· Mission to Mars;

· Extreme Creatures;

· RoboSports;

· Ultimate builder set.

The first three sets contain just some more plastic bricks and ideas how to build several concrete models in pretended-to-be Mars environment, sports arena or animal kingdom, and they were not very successful on the market.  The fourth set (“Ultimate builder set”) goes much deeper into core of LEGO Mindstorms constructing and programming, successfully using multimedia tools, including narratives, to boost interest, explain modular building and different usages of the same sub-constructions in completely different models, as well as personal presentations of some real LEGO employees who developed certain models. I would argue that this is a very good example of usage of motivational narratives for learning.
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Fig. 1. Sample screen from "Ultimate builder set" CD
Figure 1 represents a sample screen from Ultimate builder set.  Interaction with user could go as follows:

1. the user chooses the model he would like to know more about or build from list of modules on the left hand side of the screen.

2. For the chosen model, in the field (2), instead of just a photograph of lots of LEGO bricks, a film with a LEGO designer (different one for each model) appears and starts. 

3. Together with spoken story, the same text slowly scrolls below the movie, so that multiple representations of the same message are present together, enhancing understandability.

4. The designer tells the personal story about his interests and motivation to build exactly that model, and shows different features of the finished model. With buttons familiar from lots of movie-players, the user can stop, pause, restart, or go to the end of the movie.

5. With four buttons at the bottom of the screen, the user could choose to investigate modules needed to complete the model, get instructions to build the model, program or test it. He could choose these actions whenever he wants – he does not need to listen to narrative first, he might opt to investigate modules himself, and hear a story about them later.

However, in this example narratives are used very successfully, but as an inspiration and motivation only. Building instructions are presented in a formal LEGO way, and programs are just given as finished units, so the user needs to understand them himself, by observing program icons and robot behaviour. It would be interesting to investigate if the usage of narratives could be expanded to actual learning of constructing mechanical assemblies and programming. Existing literature about narratives in teaching/learning mathematics and programming [2-10] suggest the positive answer to this question.

Other examples of using narratives in LEGO Mindstorms universe are from Mindstorms web-page, www.mindstorms.lego.com, where LEGO tried to attract more children and adults to Mindstorms universe.  

“The untold story of the Ultimate builder set”, on 

http://mindstorms.lego.com/eng/products/ubs/ubsuntoldstory.asp, gives the “behind the scene” real story how the actual set was designed. The idea was to fulfil natural curiosity of users how some actual product has come to being, and ideally to inspire them to use the product more. 

On http://mindstorms.lego.com/eng/inventions/ there are “Pioneers” section, “New inventions” and “Mindstorms legends” sites. “Pioneers” site contains stories of 5 real persons, not LEGO employees, who tell their personal stories about their motivation and work to develop their own Mindstorms robots, as well as descriptions of those robots.
Summary:

Building/programming LEGO robots is by its nature an open-ended activity. It is generally impossible to predict what a skilful user could build – taking into account richness of LEGO construction bricks, which include different types of electric, wind-up and pneumatic motors, and richness of an iconic programming language (based on LabView language from National Instruments, a full scale iconic programming language for adult professionals) . 

It is also almost impossible to guess what the child is building, even if we would have some system to track what the child is building (from analyzing a digital model from LDD, for example) – same modules could be used for completely different constructions, like Ultimate builder set explicitly shows. However, it is possible to engage a child (an user) in some dialogue, which should include elements of AI, to figure out what is his/her intention, and offer some inspiring or helpful story. 

In an environment like this, which connects physical objects with abstract activities (plastic bricks and programming) via multimedia inspirational material, several open questions could be easily asked, and research topics formulated.

For example, should we use more personalized stories? Could we use them only to keep the interest of our users? Could we use them to teach programming, too? Should we give some examples of successful mechanical constructions?

Do we need to “invent” some characters? A virtual friend; maybe? Or organize a discussion forum on the Web, with a moderator who will “jump in” with some stories, tips-and-tricks and similar tools to boost up the discussion and learning of discussion participants? 

How to introduce the stories in order not to distract advanced users? 

Another interesting question might be which voice to use while telling the narrative in a multimedia environment. There are several options:

1. computer synthesized;

2. hired actor

3. model/program  developer (real person presenting results of his/her own work)

4. In LEGO universe, we tried all three options, and our experience shows that our users prefer the last option, as it connects them to real world.

Conclusion:  

In using narratives in LEGO universe we have to be honest in what are we doing, to minimize possible negative effects of “sugaring the pill” process. At the end of the day, we do need to teach children some basic mechanical constructions, some programming techniques and some aspects of a 3D user-interface.  Examples include:
a) how to construct and modify some of the motor modules from Ultimate builders set; with explanation of number of outputs and power of each output; 

b) some programming algorithms, for example “containers container” loop in RoboLab to clean whole memory of RCX; and 

c) how to use a hinge tool to move dependently connected bricks in a virtual 3D environment.

Inventing long stories about these very technical issues could be even counter-productive for vast categories of users. On the contrary, I deeply believe that giving a nice, maybe personalized, stories in different places in the environment, motivating children (the users) to investigate the environment and to figure out how and why some new elements of the environment could be used, which new constructions and programs could be developed and how, what works in certain environments and what does not work, could be extremely beneficial and could open doors of LEGO, and not only LEGO, world of mechanical construction, programming, artificial intelligence and other different ways of interacting with technology for lots of different children who would otherwise be put down with high technical demands needed for LEGO play. 

The aim of future work in this area is to investigate and figure out how to develop those relevant “technical” stories and how to integrate them best in multimedia high-tech environments of edutainment LEGO toys.

I do not believe that “narationalizing” (or “storifying”) LEGO model building and programming processes is impossible or not desirable process. I do believe that narratives could play an important role in LEGO technology universe, as:

· giving and keeping motivation;

· providing needed necessarily initial and “just in time” instructions (teaching users essential skills required to start and continue the process)

· making the whole LEGO experience more accessible and enjoyable to more kids, not only those “technology-oriented freaks”.
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