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Who is Neil? 



Cristina Heffernan  
Chief Teacher Trainer,   

Co-Founder of ASSISTments 

•7 years as Math Teacher 

•8 Year as math coach and 

PD provider 
 

•Leads Professional 

Development 

•Trains Trainers 

•Monitors Content 

•Runs Studies 

 
 

 

 

 
 
 
 

Who is Cristina? 



My Background-  

• Teacher of America Teacher 
– Middle school math and science 

– I implemented something in my classroom by 
hand 

• Now can we help many researchers  

• We give away all our data free, with student 
and teacher identifiers removed. 

• We care a great deal about open science. 

• Free 

 

 

 

 



Usage: 50,000 Students 



ASSISTments is an online platform that: (video) 
 
• Gives immediate feedback to teachers, 

students, school administrators, and parents 
• Has flexible content for teachers to use pre-

built problem sets, edit pre-built problem 
sets, or build their own problem sets 

• Has useful features- show video 

http://www.aboutus.assistments.org/




 
 
 
 





What Works Clearing House 



ASSISTments Homework Efficacy Study 
SRI International 

http://youtube.com/v/Yu5ZRocLP9A


Hypothesis 
Online Math Homework will improve student learning 

Procedure 

◆Random Assignment 

▪ Schools paired by similar size and prior math scores 

▪ Coin toss for each pair 

 

 

 

 

 

◆Schools stay in group for two years 

▪ Year 1: Teacher preparation, practice and coaching 

▪ Year 2: Teachers use with new cohort of students 

◆Teachers follow school homework policies 

◆Content comes textbooks, plus skill builders 8 





Finding 3:Greater Effect for Low Prior Math 

Makes sense: higher achievers need less homework help 

Effect 

size =.28 

20 





Homework 

The Experiment 

• Experiment: Correctness feedback and went 
over homework with the item report. 

• Control:  Entered in test mode, read answers 
in class the next day. 

 

 
Kelly, K.,  Heffernan, N., Heffernan, C.,  Goldman, S., Pellegrino, G. & Soffer, D. (2013). 
Estimating the Effect of Web-Based Homework. In Lane, Yacef, Motow & Pavlik (Eds) 
The Artificial Intelligence in Education Conference.  Springer-Verlag. pp. 824-827. A 
longer version is available here.  



Control Experimental 



Video of Classroom from Both 
Condtions 



Homework Results 

 

The Results      

      Pre   Entering School  After Going Over 

• Control    8%  58%     65% 

• Experiment 7%  70%     82% 

 

• Effect Size=   .5  standard deviation  

 



Put Connected Math answers into 
ASSISTments 

 

• Rationale 

– Need to understand what questions are hard 

– What are the common wrong answers 

 



Skill Building  
with  

Automatic Re-
Assessment  

and  
Re-Training(ARRS) 

ARRS 



Spacing: Skill Builders and ARRS 

 

Soffer, D., Das, V.,   Pellegrino, G., Goldman, S.,  Heffernan, N., Heffernan, C.,& Dietz, K. (2014) 
Improving Long-term Retention of Mathematical Knowledge through Automatic 
Reassessment and Relearning. American Educational Research Association (AERA 2014) 
Conference. Division C - Learning and Instruction / Section 1c: Mathematics.  Link  Nominated 
for the best poster of the session.  

https://sites.google.com/site/assistmentsstudies/home/arrs-study


ITEST project :Ryan Baker: Affect 
Detection 

 



Methodology: BROMP Protocol 

• Android App:   Time synchronized  to the 
software that students were using 

• Inter-rater reliability was high (Kappa was 
high) 

• Then constructs features to try to help predict 
the judgments (treated as ground truth) 

• 3000 observations 

• Why sensor-less detectors?  

 



Ryan Baker: Affect Dectors 



We have several good publications 

• These measure can be used to predict 
– End of Year Test state scores 
– Whether the student goes to college 
– Whether the student majors in STEM 
– How their gaming behavior have long term 

correlations 
 

• Surprising Findings 
– Students that do the best on state exams show the 

most frustration 
– Frustration might not be bad 




