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The Future of Technology in 1960

“The hope is that, in not too many years, human 
brains and computing machines will be coupled 
together very tightly and that the resulting 
partnership will think as no human brain has 
ever thought and process data in a way not 
approached by the information-handling 
machines we know today” 

(J.C.R. Licklider, IRE Transactions on Human Factors in Electronics, Mar.1960)
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Cognitive Psychology + Computer Science 
circa 1960-1970 

The science of a 
middle-aged white man 

sitting at a computer 
thinking through a math problem 

alone
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The science of a middle-aged white man sitting at a 
computer thinking through a math problem alone

• Middle-aged white man
– ethnicity, culture, race, gender, age

• Sitting at a computer
– fabric, toys, phones, clouds 

• Thinking
– Feeling, sensing, moralizing, relating

• A math problem
– Telling a story, learning to read, finding a friend, saving the world

• Alone
– as a dyad, as a society, as a collection of neurons
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The new future
New Parameterization of:
• Children’s Tasks
• Populations of Children
• Computers for Children
• Units of analysis to understand Children
• Children’s abilities
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The goal

New 
• Tasks
• Populations
• Computers
• Units of analysis
• Human abilities

Tasks

Curiosity
Storytelling
Just getting along



THE BEST THING TO HAPPEN TO EDUCATION?



ARE LEARNERS VESSELS FOR INFORMATION?



Curiosity, Children and Schools

Curiosity is “a desire to know, to see, or to experience that motivates 
exploratory behavior dedicated towards the acquisition of new information”
(Litman, 2005)

It is an important predictor of academic performance, and a key character 
quality of 21st century skill (Stumm, et al. 2011, New Vision for Education, 
2016)

“Children are born scientists. From the first ball they send flying to the ant 
they watch carry a crumb, children use science's tools - enthusiasm, 
hypotheses, tests, conclusions - to uncover the world's mysteries. But 
somehow students seem to lose what once came naturally. ” (Parvanno, 
1990)

Move through (and past) STEM and into Socio-Emotional Skills (SEL)

9



P3: I have an idea! We 
could use two of these. 

If we had a hard 
enough dip, the ball 
would come down

P2: Oh! No, 
these wouldn't 

be strong 
enough

P1: I mean, it would 
be strong enough, 
but how would the 
ball roll up again?

P1’s Idea Verbalization and Justification è P2’s Negative Evaluation è P3’s Curiosity Increase

Behavior Dynamics across Individuals leads to Curiosity



Curiosity-Evoking Virtual Peer Computer Architecture



Implementation

With Zhen Bai & Bhargavi Paranjape



The goal

New 
• Tasks
• Populations
• Computers
• Units of analysis
• Human abilities

Girls and computer games
Online community in the developing world
Language use and cultural identity

Populations





Junior Summit Online community
Albania
Anguilla
Argentina
Armenia
Australia
Austria
Bahamas
Bahrain
Bangladesh
Belarus
Belgium
Belize
Benin
Bolivia
Botswana
Brazil
Bulgaria
Burkina Faso
Cameroon
Canada
Cayman Islands
Chad
China
Colombia
Congo
Costa Rica

Croatia
Cyprus
Czech Republic
Dominica
Dominican Rep 
Ecuador
Egypt
El Salvador
England
Estonia
Ethiopia
Finland
France
Gambia
Georgia
Germany
Ghana
Greece
Guam
Guatemala
Guinea
Holland
Honduras
Hong Kong
Hungary
India

Indonesia 
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kenya
Korea
Kuwait
Lebanon
Liberia
Lithuania
Macau
Macedonia
Madagascar
Malaysia
Mali
Malta
Mauritania
Mexico
Moldova
Mongolia
Morocco
Mozambique

Slovenia
South Africa
Spain
Sri Lanka
St.Lucia
St.Vincent 
Sweden
Switzerland
Taiwan
Tanzania
Thailand
Togo
Tonga
Trinidad &Tobago
Tunisia
Turkey
U.S.A.
Uganda
Ukraine
U.Arab Emirates
Uruguay
Venezuela
Zambia
Zimbabwe

Namibia
Nepal
New Zealand
Nicaragua
Nigeria
Niue
Northern Ireland
Norway
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Romania
Russia
Samoa
Scotland
Senegal
Serbia
Singapore
Slovakia

Units

1998
§1000 participant groups 

§ (3062 children)
§ 139 countries
§ Ages 10 to 16
§ 200 computers distributed
§ 500 ISP subscriptions given
§ Translation into 5 languages

Cassell, J., Huffaker, D., Tversky, D., 
Ferriman, K. (2006) The Language of Online 
Leadership: Gender and Youth Engagement 
on the Internet. Developmental Psychology 42 
(3): 436-449.



Self-efficacy & Agentivity

• “One of the things JRS did was to heighten the bar, as in the expectations from yourself”

• I learned to speak up with my ideas.  Even tho maybe a lot of people thought they were 
wrong.  Because if you speak up, you find a group of people.  If you don’t, you just work 
alone, a loner.”

• Basically, I revealed that – I never knew I could do so many things.  I have understood my 
own potential.”

• “Well, working on all these projects, I have grown a lot more sensitive to my society & I have 
seen my society in a distant perspective.”

• “It just showed me how powerful children’s voices can be.”
• And so, I was really really optimistic and naïve and youthful or something.  [laughs] Like, I 

don’t now think that anything can be done.  Like, I don’t think they can be done as easily, 
maybe, but I think they still can be done.  You just have to go at them from a different attack 
than we were thinking. 

Units



Jr Summit Participant + 20 years



#GHC18

Work with Samantha Finkelstein

Children who studied with bi-
dialectal (African-American 
Vernacular English and 
Mainstream Classroom English) 
virtual peer showed more gains in 
use of science discourse than 
those who worked with mono-
dialectal virtual peer (Mainstream 
Classroom English only). 

However, result was mediated by 
rapport – students were more 
likely to feel rapport with bi-
dialectal agent, and students 
whose videos were independently 
rated as showing more rapport 
were more likely to show gains in 
science discourse.

Identity & Learning



Student responses to Vernacular Jamie



The goal

New 
• Populations
• Computers
• Units of analysis
• Human abilities
• Tasks

Interactive books

Augmented quilts

Animatronic stuffed animals

Construction toys

Computers



Children listening to Alexa?



Children hacking Alexa



Justine Cassell | ArticuLab

Animal Blocks

StoryMat

Rosebud DollTalk

SAGE

Story Listening Systems:
Technology listening to children

TellTale

Cassell, J (2004) 
“Towards a Model of 
Technology and Literacy 
Development: Story 
Listening Systems.”  
Applied Developmental 
Psychology 25 (1): 75-105.



The goal

New 
• Tasks
• Populations
• Computers
• Units of analysis
• Human abilities

fMRI studies of children & tech
Dyadic & contingent data analysis
Community-level phenomena

Units



Jaden – Student Collaboration
Rapport-Aware Peer Tutor (RAPT)

Work with Michael Madaio



Jaden – Student Collaboration
Rapport-Aware Peer Tutor (RAPT)



The goal

New 
• Tasks
• Populations
• Computers
• Units of analysis
• Human abilities

Abilities

Learning
Giving directions
Building relationships



Do our hearts have only so much room?



Children with ASD building relationships



Newsweek 
Aug’03





In Sum

Re-parameterize what technology is
• Design for mobility . . . of identity
• Design for construction . . .of self
• Design for multiplicity of use
• Expect (require) appropriation

We can’t predict the future . . . we can only make it 
happen.



PS: Ways to make the future bright

• �Boys just like competition and violence & girls just 
like intricate narratives & exploring social 
relationships� (Sega)

• "You think a career in technology is all about math 
and machines - boring guy stuff, right?" (Girl Scouts)

• So, do girls not like competition?  Are we only into 
friendships? Maybe if we were recognized to have the 
mettle to take on an entire planet, we could fight some 
of the smaller battles we face everyday (Cybergrrl –
Aliza Sherman)



EqualAI

• Diminish algorithmic bias
• Diminish institutional bias
• Diminish representational bias

• = a better future



#GHC 18
#GHC18

For more information

http://www.cs.cmu.edu/~justine/

http://articulab.hcii.cs.cmu.edu/
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