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DARPA ENGAGE ETC Projects 

ÅScott Stevens, PI with Bryan Maher, Sam 
Collier, Matt Champer, Ricardo Merchan 

ÅEmphasis:  Science games for 5-11 year 
old children 

ÅDevelopment:  5 ETC graduate student 
projects plus current effort (Sam, Matt, 
Ricardo running workshop this afternoon) 

ÅPartners:  CMU Human Computer 
Interaction Institute, Sesame Workshop  

 



ETC Project Contributors 

ÅParent page with links to contributions: 
 http://www.etc.cmu.edu/engage/ 

ÅIlluminate, Fall 2011 

ÅSci-Fri, Spring 2012 

ÅTorque It!, Fall 2012 

ÅSTEMPOWER, Fall 2012 

ÅIMPACT!, Spring 2013 

ÅPuppyBot Rescue (current effort) 





 
 
 
 
 
 

First Half of Semester 

ÅGems arbitrary 

ÅEnergy ball grows and turns yellow 



 
 
 
 
 
 

ÅGems regularized 

ÅEnergy ball absorbed, Gems light up 

Iterative Changes 



 
 
 
 
 
 

ÅNew goal visualization 



Å New goal visualization works 
 

Å Energy ball visualization works 
 

Å Developmental differences 
 

Å Two-handed approach 
 

Nov 9 ς ETC 
1 girl 
Age 6 
Playtime: 1 hour 
 

Nov 10 ς /ƘƛƭŘǊŜƴΩǎ aǳǎŜǳƳ 

10 kids ς 9 boys, 1 girl 
Ages 2 ς 8 
Playtime: 5-25 minutes 
 



Nov 19 ς ETC  
11 kids - 7 boys, 4 girls 
Ages 5-8 
Playtime: 45 minutes 
 
ÅGame is fun! 

ÅLevel difficulty is appropriate 

ÅRotation video in tutorial is too fast 

ÅTutorial works well with and 
without voiceover 

ÅNarrative understood and played 
key role in keeping children 
interested 

 



 
 
 
 
 
 



Dec 8 ς /ƘƛƭŘǊŜƴΩǎ {ŎƘƻƻƭ 
7 kids - 4 boys, 3 girls 
Ages 4-5 
Playtime: Limited to 10 minutes per child 
 
ÅIntro makes sense 

Å Crash landing a little too fast 
ÅMini-game: 

Å Kids want to click the arrows 
ÅBest reception ever 

Å More intriguing to kids 
Å Love hitting the alien 

 
 



RumbleBlocks, Lessons Learned 1 

Narrative helped attract young players, keep them 

interested, and motivate them to achieve success 



RumbleBlocks, Lessons Learned 2 

Scaffolding was subtle so players not offended by the help; 

it blended with the narrative (energy balls that guided 

placement of tower blocks to energize ship) 



RumbleBlocks, Lessons Learned 3 

ÅRemember surprise, pleasure, ñjuicinessò 

ÅJesse Schellôs The Art of Game Design: A 

Book of Lenses (Burlington, MA: Morgan 

Kaufmann,  

2008) ï  

2nd edition  

coming soon 



Science Content for Remainder of 

Discussed Games 
ÅBalance scale and sum of cross products 

ÅDetermine whether a scale will balance, 

given a particular configuration of weights 

on each side of the fulcrum  

 
 

 

 

Siegler, R. S. (1976). Three aspects of cognitive development. Cognitive 

Psychology, 8, 481-520 



Objectives for Remainder of 

Discussed Games 
Help learners progress through 4 increasingly 
sophisticated mental models identified by Siegler: 

1. Learners only pay attention to weight, not distance. 

2. Learners also consider distance, but only when the 
weight is equal on both sides. 

3. Learners consider both weight and distance, but 
when the cues suggest different outcomes, they 
guess. 

4. Learners consider both the amount of weight and 
distance of weights from the fulcrum; if the cues 
suggest different outcomes, they use the  
sum of cross products rule. 

 





Playtesting: Beanstalk  

7 Playtests 57 students 



Beanstalk: Socio-Emotional 

Learning Focus Added 
ÅJack/Jackie: plays role of  

peer/friend to the player  
(e.g., reminds player of  
goal; directs player to  
ask birds for help) 

ÅChicken: eager to help  
(like young sibling),  
positive and excitable 

ÅCrow: also likes to help, 
but preens when correct 
and likes to take credit for playerôs activity (sharper than 
Chicken but not as eager) 



Beanstalk Lessons Learned 

ÅRespecting importance  

of narrative:  keep beam  

balanced so Jack/Jackie  

can return teddy bear  

to creature above 

 

 

ÅProviding scaffolding blending with narrative: increasingly 

complex problem states in later levels occurs through 

active pod slots and water inventory 

 



RumbleBlocks 2.0  

+ + 

Working with CMU 
HCII to  

make stronger 
assertions about 

educational game 



RumbleBlocks 2.0  
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Players are better at identifying stable structures 


