


Results

Research Question 1: Learning Gains.

To determine whether students made significant learning gains in their understanding of ratios and proportions,

GlasslLab research scientists compared students’ scores before and after their gameplay experience through a

simple gain score analysis. As shown in Figure 2, student scores revealed a statistically significant improvement (t =

1.98, df = 342, p<0.05) and effect size (Cohen’s d = 0.11) after just three class sessions of gameplay.

That result is remarkable given that students only had three class periods of exposure. To put these results in context,
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Figure 2: Distribution of Students' Pre-Test and Post-Test Scores
an effect size of d = 0.12 has been associated with teachers’ that have a strong understanding of mathematics (Ahn

and Choi, 2004); and changes in teachers’ instructional practices are generally associated with effect sizes of
d=0.18 to d=0.4 (Hattie,2008) - all changes that can take years to bring about.
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Research Question 2: Assessment Validity.

In the second research question, we asked if Ratio Rancher successfully motivated students. We used data from
student responses on an external measure of student engagement and motivation to answer that question. Evidence
from the external survey suggests that in addition to supporting student learning, the game supported student
motivation as well. Over 70% of all the participating students in grades 4 through 9 reported that they they tried their
hardest in the game and 72% reported they persisted even when the game became challenging for them. Among
students that found the Ratio Rancher content to be challenging, an overwhelming majority claimed that they tried
their best to do well in the game (93.2%), that they had fun playing the game (92.3%), and that they kept playing
even when the math content of the game was hard for them (90%).

Conclusion

Ratio Rancher combines high quality education, assessment and game design to drive drive student
engagement and learning in an area of mathematics that is known to challenge many students. Results from
the field study described here provide evidence that the game can support students to persist in content
that is challenging for them and better meet middle school Common Core math standards in a very
short time frame. Information gathered on the game’s effectiveness also supports its use as rigorous and high
quality formative assessment that can aid teachers’ understanding of what their students’ know and can do
when working with ratios and proportions.
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