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Abstract

In this paper we present Situation Learning (SL) - a highly interactive multimedia learning paradigm as an alternative learning approach to currently used teaching methods. We list different aspects of situation learning concerning teachers, learners and authors, respectively. Further, we present tools that support authoring of SL courses. We explore usage of SL by means of integrating it into the GENTLE WBT environment. At the end we explain how the “path evaluation” of SL will provide feedback to the learner. We also briefly discuss possible platforms for further developments of the SL approach.

Introduction

Computer-supported learning is becoming an increasingly important factor in formal and informal distant education. Already today many Web-based online training systems for the distribution and administration of multimedia educational materials over the Internet or in Intranets exist. The usual approach to content structuring is a hierarchical course structure, where the connection to other pages is provided by several links. As the opposite of the traditional linear oriented learning there are other possibilities like incidental learning, or often called implicit learning [Holzinger, Maurer 1999]. With the method proposed in this paper of content structuring, our intent is to provide answers to the following questions: How does one design effective learning opportunities?, How does one provide the learning experience needed to respond to current challenges?

Situation Learning 

Situation Learning (SL) courses are highly interactive hypermedia courses. The idea of situation learning is to embed the learning objective in a sequence of different plausible situations (usually shown as a multimedia document). Within those situations users are able to decide between few (2-6) offered choices. Based on the decision users get to the next situation and eventually to the end of the situation and a summary. While trying to find the solution, users have to reflect on what is known and use previously gathered knowledge to make a choice. Immediate feedback provides an evaluation of actions taken. In this way users learn incidentally. With the help of  this virtual world users can also check the results of decisions when taken in the real world. To get the maximum of users' involvement and attention one has to create situations that are interesting to them. The case where users can identify with the situations or find the occurrence of the situations plausible is most preferable.

SL may also influence the users' consciousness and give new ideas about how much they know about a certain topic. For example, users can realise that what they have learned is not enough to solve a problem or to help efficiently when some special real-life event occurs. Such an approach increases users' motivation for learning.

Situation learning is based on a hypermedia paradigm, i.e. a combination of hypertext and multimedia [Maurer et al. 1998], where each document is a multimedia document and can have a number of different media objects such as pictures, sounds, animations or videos. From the structure point of view, SL content is different from other multimedia content. In SL paths are neither linear nor is the situation development predefined. As described previously, users influence the development and the outcome of a situation, based on individually made choices. The users' interaction with the SL content is very different from simply clicking through the linearly presented content. 

When working with SL students usually will not go through one module just once, but after having finished will try the same module again, hopefully with better (more correct) choices the second time around. Students may repeat the process until they are satisfied that they make one of a set of correct decisions at any point. However, the repetition of such an SL module will then lead to sometimes encountering the same situation a number of times and this will get boring. For this reason each situation should be replaced by a set of “equivalent” situations and different situations should be picked (e.g. at random) on each try.

Note that SL leads to a myriad of different situations very fast. After all, after going e.g. through 4 steps when in each situation we would e.g. have 5 choices we would already end up with 625 different situations! To avoid this, in larger SL modules all paths have to “merge” again at a certain intermediate learning goal. Only after having achieved this, and hence one particular situation branching can take again place.

SL is entertaining and challenging. High content interactivity stimulates users' engagement and mental involvement. With the chosen decision users influence directly the development of the situation. This principle of immediate feedback in the form of different situation outcomes has similarity to adventure games and contains other principles of edutainment. Higher learners' attention and motivation can facilitate learning. Quinn (1999), Lepper and Cordova (1992) have shown that enhanced learning, which is fun, can be more effective. Using some simple educational tasks, they demonstrated that learning embedded in a motivating setting improved learning outcomes.

Games, in particular, require elements of imagination and creativity. Malone (1981) defined following elements of computer games: 

· Fantasy (the scenario in which the activity is embedded)

· Curiosity (the introduction of new information and non-deterministic outcomes)

· Challenge (the level of difficulty e.g. difficult enough but not too difficult)

· Control (choice opportunities that have consequences; one can also have the possibility to control a character; the user, learner or player must be the one making decisions and choices)

Cognitive apprenticeship starts by modelling the desired behaviour for students. After this, practice opportunities need to be provided. Underlying this approach is the belief that the knowledge becomes meaningful and, consequently, learnable in the context of application. [Quinn] We distinguish between two types of motivation: intrinsic and extrinsic. Both types can be used with computer games as follows. We use extrinsic motivation in case of giving a reward to users after they made a correct decision. For example: because solving a physical problem correctly, users get to see a joke or in the case of a game, they receive a special set of tools or other kinds of a  bonus that may be helpful later on. Intrinsically motivating games incorporate the learning activity in the fantasy world. The game character has to solve a certain problem and can proceed further only after solving the problem. In this case the problem is part of the game and players are motivated to provide a solution in order to continue with the game. An example for intrinsic motivation is a game where players discover different rooms of the house. The access to the next room is possible only by solving a riddle that is actually a problem in the topic of e.g. logic. In the described game, enjoyment is strongly related to the learning activity, which can be viewed as a desirable outcome. However, the motivating effects of computer games provide a strong argument for their potential in instruction. 
 

Different aspects of SL usage:

· Learner aspect: SL courses are based on a real-life situation, improve cognition and encourage knowledge utilization. Through the process of using (utilising) the acquired knowledge learners can build their own mental concepts e.g. can check their understanding within the concept.
· Teacher aspect: Students’ choices reflect their understandings of different theoretical topics, their ability to connect interdisciplinary knowledge and to utilise it in a proper manner. Based on the analysis of student performance, teachers check how the students understand the topics and whether they are able to use the acquired knowledge. SL provides to teachers necessary information that they can use to further guide students and to offer them help and additional material.
· Author aspect: To guarantee a consistent usage of the SL idea it is essential to provide an environment, which can also be used by HTML inexperienced authors. We consider the prototype described below as a first approach to such a system.

Prototyping 

A short description of the structure of the interface 

The interface is consisting of four basic elements. Each of them is dedicated to a certain type of information or functionality. This convention supports users by maintaining a consistent interface structure.

· Meta Instructions - Display messages to the user concerning the further progress of the demo and the tasks that have to be carried out respectively. Hints could also be given here.
· Situation Description - Displays a short text that describes the current situation.
· User Selection - Used to engage the user interactively (e.g. making a selection out of several choices).
· Media Display - Used to display images, AVI's and other types of multimedia content. In the case of e.g. click able image maps the functionality of ‘media display’ is similar to ‘user selection’.
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Figure  1: Typical SL scene
Authoring (basic approach, tools)

At the present there is no sufficient software support for authoring of  SL-courses e.g. support for the scenario writing. In the case of a more complex situation e.g. adaptive situation, the course author ends up fighting to get and keep an overview of the situation and possible connections to other pages or situations.  Hyperwave’s Link Map visualisation (Fig. 4) could be a first approach to solve the problem. Future versions of the tool could be customized, to take the special needs for Situation Learning into account. 

Scenario - formal templates like e.g. screen description

In a script, the different situations and scenarios are described. To describe a scenario a detailed description of each  multimedia document (situation)  has to  be made. The situation description contains following elements:

· text that describes the situation

· questions to the user

· possible choices together with links to other situations 

· detailed description of media e.g. the pictures, video clips, etc.

Visualisation - graph, table

Visualisation has two functions: First it help to understand the sequencing and help to navigate through the selections. Linking of the situations is carried out with the help of a graph and a table. 

Second it helps to understand the content structure and sequencing i.e. links between situations and it can provide help to navigate through the whole scenario. For example one could mark a certain  node on the graph and get to the dialogue screen to see or edit the content. For our prototype situation we used a graph and a table to present linking of the pages and connections among screens. However, because we do not have the authoring tool support that would draw the connections automatically based on the scenario, we draw the graph manually. In the same way we also created a table containing interrelations between screens.

Dreamweaver Templates 

To provide consistent interface structure throughout different SL-courses, the Dreamweaver SL Extensions (DSLE) support the generation of course pages. DSLE provides templates as well as additional functionality to generate and edit course pages. Different templates can be offered in the future to support different interaction models (e.g. click able image maps or textual inputs). The image below shows the editor with the basic template (2-6 selection page) and the SL Media Form. With the use of this form the author can insert images, short animations consisting of up to four distinct images and background sounds as well as mouse over beeps (sounds that are triggered when the mouse pointer moves over a link i.e. roll-over effect for images).
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Figure  2: Dreamweaver SL Extensions at work
Integration into GENTLE-WBT

We have integrated the situation learning example into the GENTLE WBT learning environment. The GENTLE WBT environment supports at present only linear e.g. behaviourist teaching approaches whereas situation learning follows the constructivistic method. The learning material in GENTLE is structured in chapters with a high similarity to an electronic book. The students have the possibility to browse through the topics following their own interests and preferences and

explore the advantages of the GENTLE environment like e.g. navigation, notes, communication with tutor etc.
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Figure  3: Screenshot of GENTLE displaying an SL course
We have investigated:

· Whether the environment supports such an application type and to what extent authoring is influenced.

· How the SL course content can benefit from the environment. 

Although there is no native SL support built in neither Hyperwave (the Web environment GENTLE is based on)  nor GENTLE right now, both already provide some tools that help authoring and viewing SL courses. Fig. 3 shows a situation that is being annotated by a student. Annotations (public GENTLE notes) can be used by the author to give hints. Students can use public notes to warn other students, to give hints, or pose questions. The creation  of links to some background information would also be desirable but is not yet implemented.

Authoring support in GENTLE

SL courses can be created by the help of the DSLE templates and uploaded to GENTLE with the Windows or JAVA Virtual Folders just via drag and drop. The Link Map is part of the Java Virtual Folders. It can be used to visualize and verify the structure and to interlink several SL pages by changing display parameters such as depth of view (incoming and outgoing hyperlinks), type of links, colour, type and size of fonts used etc.
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Figure  4: Hyperwave Link Map visualizing parts of an SL structure
GENTLE on the other hand supports the basic requirement to switch off hierarchical navigation like automatic generation of a table of contents and navigation controls that usually guide the students through the whole course. This is necessary, thus 
users are not distracted by alternative access possibilities. That way students can only use the controls provided by the DSLE templates.

GENTLE tools used as adventure game concepts

GENTLE supports various communication and collaboration tools, which can be nicely used in an adventure game context as a new pedagogic paradigm as follows. The possibility to create teams moderated by self-elected tutors to collaboratively learn and do projects can be transformed to role plays where the members use forums, chat rooms and the messaging to collaboratively explore the adventurous SL scenes and “solve” riddles (situation relevant questions on an SL page) together, that guide them to the next pages. The authors and trainers of the course can use hint-annotations to place hints and tricks and by using the communications facilities such as chat and questions/answer dialogs work as an oracle or a “master of ceremony”.

GENTLE supports a high degree of user interface customization, thus it would be fairly easy to modify the traditional learner oriented UI to a more edutainment like adventure style environment.

Further research – Path Evaluation

The described Dreamweaver SL extensions provide a simple first hand approach for small SL courses. However they only offer limited support concerning authoring and flexible structuring. The following paragraphs describe some ideas for improvements good SL environments should implement. 

Path evaluation will analyse the semantics of actions taken by the user. Path evaluation will use a state-oriented concept, thus each action the user undertakes changes the current situation as well as the users current state. The sequencing of situations within an SL course can be computed dynamically depending on the state information of the user. The actions a user undertakes determine the further development of the situation. After finishing the course, the state information can be used to derive valuable feedback.

Implementation of Path Evaluation

A first model for path evaluation is to assign scores to every possible user action. User actions can be a variety of things depending on the input mechanism defined for the respective situation. These scores are processed and, together with flags, constitute the input for the path evaluation. Each action can set one or more flags that indicate certain circumstances like "user is older than 60 years" or "user has measured the pulse of the patient in situation 2". Scores and flags are processed to generate an appropriate output or feedback that is displayed on the summary page at the end of the course. An additional application of path evaluation would be dynamic sequencing of situations thus interlinking between pages is not static but depending on previous choice made.

Thus, the author of a course has to supply the following information:

· Amount of points that are added to the total for each user action. 

· Set of flags (can be empty) that is raised for each user action. 

· Set of rules that generates the (textual) feedback by evaluating the score in relation to flags that have been set. 

· Every flag must be regarded at least in one rule. 

· Every rule that is fired adds an element to the feedback. This could be a line of text like "Don’t forget to fasten your seat belt" or an image that is displayed etc. 

Discussion

Assigning scores to user actions should be a rather easy task for course authors. However, when defining flags it is very important to assign unambiguous meanings that clearly state which actions or circumstances led to the raising of the respective flag, and what conclusions can be deduced. The tricky part certainly is the generation of appropriate rules that produce meaningful output when applied on the input data (the scores and flags). These rules of course can only be meaningful when the processed flags are meaningful. 

In a first prototype the code doing the processing of the scores and flags (the rules) will of course be "hand created". Depending on the evaluation of the prototype, further versions of DSLE could support the generation of the code as well as the insertion (triggering) of scores and flags in user choices.

An extended model – the Dynamic Knowledge Space

Scores and flags can hold a lot of information that is gathered during the execution of the course. Nevertheless, the processing is always solely depending on rules that are provided by the author in one form or another. An alternative model could use a Knowledge Space (KS) through which a user is ‘travelling’ during the execution of the course. Thus, each action the students take can move them to a different point within the KS. The advantage of this representation is, that conclusions about the users performance can be drawn by measuring distances within this n-dimensional space (n is the number of score types and depends on the complexity of the course). The distance to the coordinates of the ideal solution in the KS can be used as a further input to the rules that finally compute the output of the system.

The Dynamic Knowledge Space could be a powerful tool when large courses have to be processed. Through the use of distance information, the rules that finally generate the output can be less complex because some pre-processing has already been carried out by calculating the distance. If we consider the KS to be a sphere, then the information that has originally been stored in scores can be represented by the distance to the centre of this sphere. Flags could be translated into the angles accordingly when coordinates are stored in polar form. Radius and angles can be processed in the same way as scores and flags, they also have the same drawbacks regarding complexity of rules and the need to assign unambiguous meanings (see Discussion above).

Platforms

Courses generated with DSLE can be viewed on every common browser that is capable of processing JavaScript. However, when path evaluation is added to the system in future developments, the environment SL courses are used in, becomes more important. HTTP is a stateless protocol, thus basically we have to use server side scripting or cookies to implement path evaluation. In any case server side scripting is more powerful and opens up a whole range of further possibilities (interaction of users etc.). Possible platforms would be e.g. Hyperwave/GENTLE, CGI or Servlets. 

Conclusions

As we have seen situation learning provides a powerful and flexible new approach to the constructivistic learning paradigm. However the creation of SL courseware can not be accomplished without appropriate authoring tools, especially when using such complex techniques like path evaluation.

The pedagogic increase in value of the edutainment effect results from the usage of path evaluation in combination with an adventure game like UI. Further, users can be motivated to work together while solving certain problems, thus, the students learn how to work in self-organising teams.   
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