
Teachley Fractions is a collection of math games developed 
under small business grants from the National Science 
Foundation. The apps encourage conceptual understanding 
of fractions for students in grades 3-6. Our �rst app, Teachley: 
Fractions Boost, covers all 3rd grade fractions standards. 
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Research Design
As part of the NSF grant, we conducted a learning study with 133 third through �fth grade students in an 
urban, low SES school during the �nal 6 weeks of school after the teachers had �nished their fractions units. 
The study randomly assigned students to play Fractions Boost 1 & 2 or the control software, Slice Frac-
tions 1 & 2. Students played an average of twelve 15-minute sessions over the course of 5 weeks. The 
primary research question in our study explored the e�ects of using the software on students’ ability to 
estimate fractions, estimate results of fractions operations, and on general fractions ability. The measures 
included released fractions items from the NAEP and number line estimation tasks: 1) placing a single 
fraction on a 0 to 1 number line, 2) placing the sum or di�erence of 2 fractions on a 0 - 1 number line,  3) 
placing the product of a fraction and a whole number on a 0 - 1 number line, and 4) placing fractions on a
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Students race through a futuristic game world, driving through number line checkpoints and fraction tunnels. 
Fractions Boost 2 extends the content to 4th grade, including decimals, fractions operations, and fractions 
greater than 1. In Teachley: Fractionators students solve puzzles to more deeply understand how to add 
fractions with unlike denominators by �rst creating equivalent fractions.

0 - 2 number line. We separately 
analyzed single fractions in 0-1 
range (6 items),  add/subtract/ 
multiply in 0-1 range (9 items), and 
fractions in 0-2 range (6 items) in 
terms of accuracy with a margin of 
error of +/- 5% of the correct 
estimate. 
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Results 
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Discussion
The evidence from the research study clearly indicates that Teachley’s fractions games help 3-5th graders 
develop stronger estimation skills in placing single fractions and the results of fractions operations on 
number lines. One notable example is that 3rd graders playing Teachley Fractions had higher posttest scores 
on estimating fraction in the 0-1 range (mean = 72%) than even the 5th graders in the control group (mean 
= 66%). Improving students’ abilities to estimate fractions is extremely important because it encourages a 
magnitude-based understanding, which helps connect rational numbers to the whole number system. 
Research also shows that understanding fractional numbers is highly predictive of future success in 
mathematics, and early intervention in this area improves long-term outcomes. The fractions NAEP results 
shows that in Grade 3, students in the treatment group improved more from pretest to posttest than did 
students in the control. This �nding was not found for 4th or 5th grade students, who improved overall from 
pretest to posttest irrespective of condition. 

With this research design, we assigned condition at the individual student level, so the classroom teachers 
were not able to use the games as part of their normal instruction. Future research would bene�t from 
assigning entire classrooms to condition, so that teachers could extend the learning opportunities in the 
games through discussion and support. 

What are the e�ects of the software intervention on students’ ability to estimate fractions, estimate results of 
fractions operations, and on general fractions ability?
To answer this question, we ran a series of three-way mixed ANOVAs using dependent variables from the 
pre/posttest measures with condition and grade as factors with pairwise comparisons (Bonferroni adjusted). 
We found that students using Teachley Fractions signi�cantly outperformed the control group at all grade
levels on all the estimation tasks (all p < .01). 
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Looking at the NAEP scores of general fractions ability, we found a 
signi�cant three-way interaction between time, condition, and grade, F(2, 
127) = 4.724, p = .011. Running a separate analysis for each grade, we found 
that in Grade 3, there was a signi�cant interaction between time and 
condition, F(1, 49) = 8.653, p = .005 with the Teachley Fractions group 
improving more than the control. In both Grades 4 and 5, there was no 
signi�cant interaction between time and condition, G4 F(1, 34) = .624, p = 
.778 and G5 F(1, 44) = .081, p = .435. There was a signi�cant main e�ect of 
time for both Grades 4 (p = .048, preMean = 67%, postMean = 70%) and 5 (p 
= .028, preMean = 66%, postMean = 70%).
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