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12 million problems solved  
by  

50,000 students 



for students 
ASSISTments is Feedback 

These students know immediately if 
they answered correctly or incorrectly 

 



Aaron Broaddus - 7th Grade Math Teacher - South Portland, ME 

We operate in a space that relies  
on and supports the teacher 





Using  
the  

Item  
Report 

During Class 



? 
Does it work? 
 



Of the 90 interventions with RCTs 
funded by the IES since 2002, only 11 
have had positive results (Jon Baron)   



Report on 26 studies of K-12  
intelligent tutoring systems for math 

 
 (Steenbergen-Hu and Cooper, 2013) 



 
Findings: 

 
“Effect of ITS [is] small to modest”  

and  
“might contribute to achievement gap.” 

 
 (Steenbergen-Hu and Cooper, 2013) 



What Works Clearinghouse 
 

For Math 
 

Reliably Positive Interventions = ??? 



What Works Clearinghouse 
 

For Math 
 

Reliably Positive Interventions = 6 





Recruited 
44 Schools 

in Maine 
 

All 7th 
Grade 

Teachers 
from each 

School 
 

~ 2800 
Students 







Immediate Feedback on Classwork 
and Textbook Homework 

Students use their textbook or 
worksheet 

Do their work on 
paper 

Enter their answers into ASSISTments 
after completing each problem 



Skill Practice with Skill Builders 
Skill Builders are based on one skill – students need to answer 3 

questions correctly in a row to complete the assignment 

Teachers have access to reports to monitor student  progress 







Homework Review  
Emphasis on problems that were difficult for students 

Finding 1:  
Teachers Reliably Changed Practices 



Finding 2:  
Reliable Gain & Meaningful Impact on 

Student Learning 



Finding 3:  
Greater Effects for Low Prior Math: 

Closed Achievement Gaps! 
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Low            High 



What it’s not… 



Crowdsourcing Teacher and Student 
Content and Feedback tiny.cc/NBER 

Must 
Stay 
Free 



“We only care 
about effect sizes 
that are over 0.2.”  
- White House OSTP, 

Tom Kalil  



 
- IES Director,  

Tom Brock 





And Tom Kalil “got it” 





 
“In his landmark book on statistical power, Cohen 

(1977, 1988) … dubbed 0.20 as “small,” 0.50 as 
“medium,” and 0.80 as “large.” Ever since, these 
values have been widely cited as standards for 
assessing the magnitude of the effects found in 

intervention research despite Cohen’s own 
cautions about their inappropriateness for such 

general use.”  
- Lipsey, et al. 2012 

 



“McCartney and Rosenthal (2000) report 
that for interventions related to heart 

attacks, the best interventions fall well 
below the 0.2, which Cohen characterized as 
“small,” but those interventions sometimes 

correspond to reducing the incidence of 
heart attacks by about half - an effect of 

enormous practical significance.” 
- Lipsey, et al. 2012 

 
 Lipsey, et al. indicates we need a better way to 

think about the practical significance  
of the size of an effect  



 “The widespread indiscriminate use of 
Cohen’s generic small, medium, and large 

effect size values to characterize effect 
sizes … is thus likewise inappropriate and 

misleading.” 
- Lipsey, et al. 2012 

 



 Effect size is easy to game 
 
 

Effect Size =  
 

 
How to game it:  Make the standard 

deviation of the control small 
 

Real measures that folks care about (i.e., 
standardized achievement tests) are not 

gameable in this way 

(Control - Treatment) 
 

 (Pooled Standard Deviation) 



 Another way to game the effect size:  
 

Use specialized measures (… not evil) 



 Another way to game the effect size: 
 

Have the control group do nothing, or 
something obvious (re-read the chapter) 

 
By comparing to the real world (a control 
group that is also being taught math for a 

standard test), effects are harder to achieve. 
 

“active comparator”= current standard of 
care 

 
 



 So what is the right thing to do?  
 

Lipsey’s approach allows for better 
understanding of the practical significance 

of your effect 
 
 



Benchmarking Against Normative 
Expectations for 

Academic Growth 

Control  Treatment Difference Effect 
Size 

Posttest 88 90 2 .2 



Benchmarking Against Normative 
Expectations for 

Academic Growth 

Control  Treatment Difference Effect 
Size 

Pretest ??? ??? 

Posttest 88 90 2 .2 



Benchmarking Against Normative 
Expectations for 

Academic Growth 

~4 

~6 

4/6=  66% 
improvement 

4/.01=  1000% 
improvement 



“An effect size of, say, 0.15 on reading achievement scores for that 
intervention will, therefore, represent about a 25 percent improvement over the 
annual gain otherwise expected for second-graders - an effect quite likely to be 

judged to have practical significance in an elementary school context. That 
same effect size for tenth graders, on the other  hand, would nearly double 

their annual gain and, by that benchmark, would likely be viewed as a rather 
stupendous effect” – Lipsey, et al. 2013 

On standardized tests of 
achievement, the amount 

learned each year goes down   
so small effect sizes are mor  

meaningful.   

.15/.60=25% 

.15/.19=~100% 



“We also found that TFA teachers in grades 1 and 
2 had a positive effect on student math 

achievement of 0.16 standard deviations, or about 
1.5 additional months of learning.” 



Take Aways… 

Anytime anyone tells you just an effect size, ask 
them to apply the IES Lipsey et al., report to 

interpret the effect size.  How much growth would 
you normally get in a year?  

 
Ask about the measures and how aligned they are.  
Experimenter created measures will tend to report 

bigger effect sizes.   
Ask what grade level.   

 
All metrics are gamable, but Lipsey’s 

recommendation are more likely to lead to 
sounder public policy  
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