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Hypothesis

The system is designed to evaluate how feedback affects small group collaboration around a tabletop interface.  The application provides users with three forms of feedback (no feedback, visual, public audio, and private audio) during four different activities.  The application presents clues that are to be sorted into different sections of the interface.  It tracks all manipulation of the elements.  From an HCI perspective, our system will help determine which form of feedback increases accuracy and efficiency while completing a sorting task.  The system also illuminates educational implications of providing feedback during a small group learning task.  
Evaluation
Testing Setup

We plan to test four groups of four users.  To date we have tested the prototype with 3 groups of four users.  All users have taken at least two years of high school or college level Spanish classes.  
Experimental Design

When participants enter a testing session, we explain the tabletop interface and how it works.  We then explain that they will cooperatively complete four sorting tasks, each with a different form of feedback, and that they will be measured on accuracy and number of attempts it takes to correctly sort the clues.  Additionally, we ask them to communicate in Spanish if possible.  Before each sorting task, the participants complete a sorting tutorial to familiarize themselves with the type of feedback presented in the next activity.  Each activity has approximately 30 facts distributed among four Spanish speaking countries.  The facts are intended to vary in difficulty and require a broad range of knowledge of the Hispanic world.  This should encourage participants to discuss and thereby justify their answers.
Data Analysis

We want to determine which form of feedback best encourages conversation and justification of answers.  All sessions are video taped so we can later analyze the interactions among group members during each of the four conditions.  The system also record who touches where, when, and how many attempts it takes the user to correctly sort each clue.

Current Prototype
Setup

The Java application creates elements (clues) in the main view of the interface.

All elements are tagged with a destination view, the area in which the clue should ultimately be sorted.  We ask users to sort each of the clues into the correct region of the interface.  Each of the four “buckets” is labeled with the name of a Spanish speaking country.
Sorting Activities

The prototype supports four sorting activities, one for each of the four different conditions.   During one activity, users sort approximately 30 facts into the four different regions, each labeled with a country name.  For example, the clue “El capital de este pais es Quito” belongs in the Ecuador section of the interface.

Feedback

The system gives feedback under four conditions:  no feedback, visual, public audio, and private audio.  In this round of testing, feedback is binary, either correct or incorrect.  For the visual feedback condition, the element’s text turns green for correct and red for incorrect.  This change of text color is temporary and returns to black once the user touches another element.  We made this design decision so that the duration of the visual feedback would parallel that of auditory feedback.  The public and private auditory feedback play the Window’s standard sounds for success and error messages, the “ding” sound clip when correct and “chime” when incorrect.

Data logging

As the application runs, we track where and when each user touches the interface.  From this data we are able to parse which elements they sorted correctly and the number of attempts made before reaching the correct answer.  From both an HCI and educational perspective, this information is valuable in understanding how feedback affects a group’s ability to collectively solve tasks with a shared interface.
Further Development
The prototype is currently in a working state.  Much of the design iteration occurred earlier in the quarter to allow for system testing with users before completion of the term.  Any further development on our current implementation would be to gain a deeper understanding of how feedback affects group work around a shared interface.  One future direction is to display each user’s performance on the interface.  This would reveal how publication of accuracy and contribution levels affects interaction.  Another idea is to allow users to check answers periodically throughout the task.
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