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HYPOTHESES 

1. Using concept maps without the mention of thresholds does not facilitate the construction of a model that adequately reflects the interactions and interdependency found in most systems. 
2. The conditional logic version of Betty allows people to translate information from concept maps to prose and vice versa with greater clarity than the original version of Betty.

EVALUATION PLAN

The two hypotheses set out to prove that the current Betty system does is not capable of handling threshold information in an interpretable manner, and that the conditional logic version can handle such data.
We will begin by having subjects read a passage about plant growth and attempt to construct a concept map of its content with Betty. The passage is laden with thresholds like “too much nitrogen decreases plant growth.” When the passage has been translated into Betty, we will ask Betty to take a quiz based on the content and record its performance.
After watching how the subjects attempt to solve the threshold problem with the current system, we will ask them to construct a concept map with the new Betty that can reason with thresholds. We will explain the concept of the decision node and again ask Betty to take a quiz when the passage has been translated. 

Lastly, we will ask subjects to look at a concept map that contains the decision nodes and have them translate the concept map symbols into interpretive sentences.

With these three tasks, we hope to prove that the current Betty system has a deficiency that cannot be easily circumvented with its tool suite and a decision node makes reasoning conditionally much easier from both an information encoding and decoding perspective.

CURRENT PROTOTYPE
Our current prototype attempts to marry conditional logic with the qualitative reasoning Betty already uses. Betty works well with universal situations and relationships, but not so with relationships that operate differently in varying contexts. The decision node may help ameliorate this deficiency. This node acts like a sensor in the concept map. When one of the decision node’s thresholds is met, it activates the corresponding links. 

At a basic level, the decision node allows Betty to determine if something happens instead of insisting that it must or must not happen. Each decision node has three levels of activation states. The node can be set to a “high”, “medium”, or “low” state. Each of those states can have a different reaction on the target node. For instance, in a plant growth system, low and high levels of nitrogen decrease plant growth, but a moderate amount increases plant growth.
Our current paper prototype uses an assortment of representations to indicate gradations in the system. The representations vary where the decision nodes are placed in the node-link-node structure and what the decision nodes look like when they are activated by Betty’s reasoning features.

FURTHER DEVELOPMENT
By the end of the quarter we plan to have a single representation to depict different thresholds in a relationship that is easy to interpret, use, and teach. After we test our current designs, we will incorporate the feedback into our final design. We will then test this final prototype with both the subjects from the first user tests and a new group to see how functional it is for novice and experienced users.

After the design is finalized, we will attempt to incorporate it into the Betty program. 
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