


Introduction
In this report, the GlassLab research team presents findings from 
the field study of Ratio Rancher, a digital learning experience and 
game-based assessment developed to improve students’ 
understanding of ratios and proportions, while also detecting their 
strengths and weaknesses in this critical area of math proficiency.

About Ratio Rancher
Ratio Rancher is designed to meet Common Core Math standards 
for ratios and proportions in grades 6-12. In the game, players 
take on the role of ranch managers in charge of feeding a cast of 
wacky, fictional characters with surprising eating habits. While playing, students gain insights into scaling variables 
and calculating complex ratios and proportions through the use of arrays presented in the form of feeding pens.

Research Questions
1. Do students make statistically significant learning gains in ratios and proportional reasoning after playing the Ratio 
Rancher game for three 40-minute classroom sessions?

2. Does Ratio Rancher successfully motivate students?

The Ratio Rancher Field Study
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The GlassLab research team answered these questions by recruiting 16 high school, 
middle school, and elementary school teachers from four states to implement Ratio 
Rancher in their classrooms. In Spring 2015, over 400 hundred students within grades 4 
through 9, representing a diverse range of socioeconomic backgrounds, participated in 
the field study. A large number (n=344) completed the pre-test, game, and post-test 
activities. Before starting the Ratio Rancher game, students took a brief pre-test to assess 

their facility working with ratios and proportions. That test, as well as the accompanying post-test, was designed 
using model assessment items from the National Assessment of Educational Progress (NAEP) test bank as well as 
publicly available assessment items from the 
Partnership for Assessment of Readiness for College 
and Careers (PARCC) and the Smarter Balanced 
Assesment Consortium (SBAC) - the two groups 
contracted to develop nationally administered 
assessments of the new Common Core State 
Standards.

The pre- and post-tests used in the field study were 
made up of twenty-four items presenting eight different 
types of ratio and proportion problems. The 
assessments were written to meet demanding content 
and design standards while being sensitive to student 
growth during the brief study. Exploratory and 
confirmatory factor analyses revealed clear evidence 
that the items assessed a single construct. In addition, 
the reliability of the tests implemented was high (Cronbach‘s α=.90 and β=.89 at pre- and post-tests, respectively).

Beyond the pre- and post-test, the Ratio Rancher field study engaged students for three class periods of gameplay 
for a maximum exposure of two hours. No additional instruction was offered during the field study outside of what 
was presented in the game itself. The typical implementation timeline for the study is given in Figure 1, above.

Results
Research Question 1: Learning Gains. 
To determine whether students made significant learning gains in their understanding of ratios and proportions, 
GlassLab 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, 

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.

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%).

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.

GlassLab empowers youth to claim their 
path to 21st century success through 
high-impact digital games.
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Figure 2: Distribution of Students' Pre-Test and Post-Test Scores
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