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Formative Evaluation of Pi and the Lost Function: 
A Pre-Algebra Math Game

Pi and the Lost Function is a serious game covering pre-algebra math skills. Students help characters in a virtual town solve math problems related to an unfolding story. If students need help they can access multiple resources to learn about the concepts and skills required and to practice applying them with guiding hints. Pi and the Lost Function was created by AT & LT (https://www.atltgames.com) with the support of ADL. 

The first systematic formative testing with children was conducted in the summer of 2012. This was done in the context of “math camps” held at two middle schools in Virginia. Sixth to eighth graders elected to participate in the math camps, which consisted of 8 mornings of attendance. 34 students attended at one school and 79 at the other. At each school, students were split across 4 classrooms, with each supervised by one or two teachers. On the first day of camp, students took a pretest on nine subtopics within the domain of Whole Numbers. The same test was also given at the end as a posttest. On each day, students were given lessons on a particular subtopic and completed a short quiz on that topic. They then played the module of Pi and the Lost Function on that topic, for at least 30 minutes.  Two groups were distinguished by the specific topics that were covered. All students covered the first three topics; but subsequently, one group received topic set A, and the other group received topic set B. 

Test Results

The data from the two schools were not combined in analysis because some changes were made to the game between the two math camps. There was as significant (p < .001) improvement in scores from the pretest to the posttest, in both schools. In one school, mean scores rose from 47.2% to 61.1%, with an effect size of .73. In the other school, scores rose from 49.0% to 62.9%, with an effect size of .78. 

Of greater interest is the question of whether students who covered the set A topics performed better on the posttest questions from topic A compared with the students who covered set B, and conversely. The following two graphs show that this was indeed the case, although the size of the effect was smaller in School 2 than School 1. The differently sized impacts across the two schools could have resulted from a number of factors such as group size (larger in School 2), the teachers, or the changes in the game between the two camps. It is not possible to ascertain the reason from these data. 
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Survey Results

Both students and teachers were given surveys to assess their opinions. Teachers were highly positive about the game. Mean responses to questions on their opinions about the usefulness of the game and their willingness to use it again in teaching pre-algebra were all above 4.0 on a 5-point scale where 1 was low and 5 was high. 

[bookmark: _GoBack]Students were also positive. 88% said they enjoyed the game. 87% said they felt it helped them understand the topics. 72% said they would play the game at home to help with their math. However, while 92% said they liked to play computer games (in general), only 64% said that they preferred learning math from the computer. Future research should attempt to correlate these reactions with the ease or difficulty the students had in solving problems in the context of the game. 
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