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Skills & Dispositions for HTF

STEM+C

Communication

Collaboration

Critical 
thinking Self-directed 

learning

Teamwork
Engineering 

habits of mind

Entrepreneurial 
mindset

Advanced skillsBasic skills



IKEA furniture Hirebotics

Lawncare



AI and law

AI on beat



Online immersion vs.
brick-and-mortar



Blockchain: secure contracts, 
social networks, …



Tech Convergence @ NYU MCRL 

AR/VR 4 bots

Vision

Bots 4 games

B
C



Drivers of Disrupting Tech.

Adafruit, Thingiverse

Open source



Humans @ Tech Frontier? 
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Advanced Skills & Dispositions

Engineering 
habits of 

mind

Systems 
thinking

Creativity

Design 
thinking

Modeling



ITEST @ NYU Tandon

Guided learning

Projects

AY follow-up

Contest

Evaluation



STEM Interest and 
Computational Thinking 

S- operating principle T,C- μC programming

E- electro-mech. M- echo time to distance

Connection



Communication

17



18

Collaborative planning Collaborative learning 

Collaborative design Teamwork



Projects promote critical 
thinking, computational 

thinking, and self-directed 
learning - Picking objects, 

except forbidden object



Inspiration
Harvest 

Automation

Projects promote engineering habits of mind  
- Nursery bot to move plants



Systems Thinking

Integrating robot 
subsystems

Testing, measuring, 
and refining



Design Thinking and Creativity

Varied clawbot designs

Varied detectors for 
forbidden object



Curiosity: the what, why, how, when …?

Explain 
to one-
another



Entrepreneurship



Student Outcomes from Summer

• Familiarity with robotics: s.s. improvement 

oEffect size: medium

• Technical knowledge: s.s. improvement

oEffect size: large
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School of Information Technology

Design Based Information 
Technology Learning Experiences 

DITLE Project

National Science 
Foundation

The missing “T” in STEM education 

School of Information Technology
&

School of Education 
University of Cincinnati



School of Information Technology

DITLE Project Goals
• Increase Secondary Students’ Interest, Awareness, and 

Knowledge of IT

• Prepare a Cadre of STEM Educators Who are Prepared to 
Teach IT Topics and Integrate IT into Other STEM Education

• Expand and Strengthen Existing Regional Technology 
Infrastructure by Harnessing and Sharing Essential IT 
Resources



School of Information Technology

Human-Technology Frontier Dispositions 



School of Information Technology

Interdisciplinary Teamwork/Collaboration



School of Information Technology

Interdisciplinary Teamwork/Collaboration

Interaction and teamwork with others was among 

the most engaging and interesting aspects of the 

summer workshop. 



School of Information Technology

Computational and Design Thinking



School of Information Technology

Project-based Learning through Solving 
Real-world Problems



School of Information Technology

Formal Learning

Lecture-based Learning in the 1st Year



School of Information Technology

Self-directed Formal Learning

Self-directed Learning in the 2nd Year

Design-Based
Active

Hands-on
Learning



School of Information Technology

Self-directed Formal Learning for Teachers

Short one-credit graduate courses for teacher



School of Information Technology

Computer and System Hardware



School of Information Technology

Cybersecurity



School of Information Technology

Cybersecurity



School of Information Technology

Data Collection and Analysis 



School of Information Technology

ICT Future Workforce
Occupational Title 

2012 Median Pay 2012 

Employed

Change, 2012-2022

Per Year Per 
Hour

Percent Numeric

Information Security 

Analysts

$86,170 $41.43 75,100 37% +27,400

Software Developers $93,350 $44.88 1,018,000 18% +222,600
Web Developers $62,500 $30.05 141,400 20% +28,500

Computer Network 

Architects

$91,000 $43.75 143,400 15% +20,900

Network/Systems 

Administrators

$72,560 $34.88 366,400 12% +42,900

Computer Systems 

Analysts

$79,680 $38.31 520,600 25% +127,700

Database 

Administrators

$73,080 $37.06 118,700 15% +17,900

Computer and Information Technology Occupation Outlook 2012-2022 by the U.S. Bureau of Labor Statistics, Published on Wednesday, January 8, 2014.



School of Information Technology

ICT Skills

• Prior math scores don’t correlate with the ICT camp performance 

• ICT is a highly applied discipline that requires hands-on experience, 
teamwork, and problem solving skills



School of Information Technology

Career Advising and Ethics
• More than 30 Guest Speakers @ the summer camp



School of Information Technology

Broad Participants
• 140 High School Students, 10-

12th grade

• 6 School Liaisons 

• 20 Pre-service Teachers

• 30 Teaching Assistants and 
Faculty

• Parents and 30 Guest Speakers

• >700 students in @school coding 
events 

Women

Men



School of Information Technology

Rich Activities



School of Information Technology

Certificates and Awards



School of Information Technology

Q/A
Chengcheng Li, PhD

School of Information Technology 

University of Cincinnati 

Chengcheng.li@uc.edu

(513)556-5920

mailto:Chengcheng.li@uc.edu
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Integrating Computer Science in 

Science
Activating new players and changing the game

Eric Greenwald & Ari Krakowski
University of California, Berkeley



Coding Science Internships: 
Authentic Learning Experiences to Support Students’ Science and 

Programming Practices and Broaden Participation in Computer Science



Our Task
Create student learning 

experiences that expand 

opportunity and capacity, shift 

student perceptions of CS, and 

provide a path to sustainable 

implementation at scale.

Coding Science Internships: 
Authentic Learning Experiences to Support Students’ Science and 

Programming Practices and Broaden Participation in Computer Science



Our Task

Promoting Skills and Dispositions 

for the Future Workplace:

Malyn-Smith, J., Blustein, D., Pillai, S., Parker, C. E., Gutowski, E., & 
Diamonti, A. J. (2017). Building the foundational skills needed for 

success in work at the human-technology frontier. Waltham, MA: EDC.



Our Task

Promoting Skills and Dispositions 

for the Future Workplace:
● Interdisciplinary at the core

● Learning through real-world problem solving

● Engineering & design thinking to guide student work

● Highlighting the role of CS/CT in the life sciences

Malyn-Smith, J., Blustein, D., Pillai, S., Parker, C. E., Gutowski, E., & 
Diamonti, A. J. (2017). Building the foundational skills needed for 

success in work at the human-technology frontier. Waltham, MA: EDC.



Coding Science Internships:
the problem and our approach

limited opportunities & exposure

Barriers to broader participation

negative perceptions of CS / CT



Coding Science Internships:
the problem and our approach

limited opportunities & exposure

Barriers to broader participation

negative perceptions of CS / CT positive counter-experiences 

expanded opportunities & capacity

Coding Science Internships



Project Timeline

Design, Pilot,    

and Develop 

CS Internship 1

Conduct 

Research Trials 

on 

CS Internship 1

Design, Pilot,    

and Develop 

CS Internship 

2

Conduct 

Research Trials 

on 

CS Internship 2

Years 1 & 2 Years 2 & 3

We are 

here.

Launch



What is a Coding Science Internship?



What is a Coding Science Internship?



What is a Coding Science Internship?



pattern 

efficiency

What is a Coding Science Internship?



pattern 

efficiency

system 

modeling

What is a Coding Science Internship?



pattern 

efficiency

data 

visualizatio

n 

system 

modeling

What is a Coding Science Internship?



Coral Restoration CS Internship:
putting CS/CT to work to solve real-world problems

transplant young 

coral polyps to 

appropriate transplant 

location 

Transplant Bots Reef Cleaning Bots

remove macroalgae and 

crown-of-thorns starfish 

threats to the reef 

Coral Sim Environment



Increased nutrients

Environmental factors that threaten the health 

of the Hawaiian coral reef ecosystem

Students code a model that shows how coral reef 

ecosystem is affected by 3 environmental factors

Coral Restoration CS Internship:
computational thinking for the life sciences



Comparing Coded Solutions:

an interdisciplinary lens for coding tasks

Solution 1 Solution 2

Solution 1: Use a repeat 

● 5 successfully 

transplanted polyps

● 1 wasted polyp 

● 1 coral(s) damaged

● 6 lines of code

● 15 bot actions 

Solution 2: Hard code

● 5 successfully 

transplanted polyps

● 0 wasted polyps

● 0 coral(s) damaged

● 11 lines of code

● 14 bot actions  



Criteria for Evaluating Code:

applying design thinking to iterate on solutions 



What is a Coding Science Internship?

engineering & design 

thinking

CS/CT in the life 

sciencessolving real-world 

problems

interdisciplinary



68

fin.

Thank you!
eric.greenwald@berkeley.edu



Victor Minces
University of California – San Diego
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Four ITEST Projects inform thoughts on 
Equity and Access at the 
Human-Technology Frontier

David Reider, Education Design, INC



Human-Frontier Dispositions

• Deep knowledge in science and technology

• Keep data safe, interpret data, and tell their story

• Solid grounding in computational thinking 

• Comfortable sharing work tasks with machines

• Curious, self-directed, resilient

• Lifelong learners

• Innovative, disruptive and willing to fail

• Cooperative, interpersonally competent

• Think outside the box

• Insightful, diligent, persistent

• Learning (All)



CompuGirls (SPreaD)
Arizona State University, Phoenix & Denver Sites



CompuGirls

Girls from underserved and underrepresented communities gain access 
to technology through socially-based and culturally relevant practices.



CompuGirls

Technologies: Scratch, Virtual worlds, iMovie, PodCasts

Dispositions: Predominance of dynamic interdisciplinary teams, 
Ubiquitous CT, Continuous Learning 



GRACE (SPreaD)
Eastern Michigan University, State of Michigan



GRACE

Applying GIS, mapping, and visualization technologies to solve 
community-relevant and place-based problems in multiple cities and 
towns throughout the state of Michigan.



GRACE

Technologies: ARCGIS, online GIS databases.

Dispositions: Focus on Data, Ubiquitous CT, Engineering Design/ 
Design Thinking, Education on PBL 



BioScann
Tufts University, Boston



BioScann

Collaborative team-based drug development through deliberations of 
medical, financial, ethical, and marketing data.



BioScann

Technologies: Data analysis, online modeling environment

Dispositions: Predominance of dynamic interdisciplinary teams, 
Focus on Data, Education on PBL, Continuous Learning 



STEMulate
University of Hawaii, Maui, Hilo, Oahu



STEMulate

Increase capacity and motivation for native island population to pursue 
STEM related careers



STEMulate

Technologies: sensing and imaging, GIS, navigation, data analysis

Dispositions: Ubiquitous CT, Education on PBL, 
Continuous Lifelong Learning 



Commonalities

Emphasis of project work is on social change, often community-based, 
reflecting a change in ITEST program since its beginning: 

Innovative Technology Experiences emphasis from new technologies to 
new uses or contexts for ubiquitous technologies



Dispositions

• CompuGirls: Social change and possible selves through tech-based 
storytelling and role-playing

• GRACE: Community improvement projects through GIS
• BioScann: Collaboration on product design
• STEMulate: Problem-based learning solutions to local issues

Dispositional shifts not how users feel about technologies but how they
place themselves as participants in STEM literate citizenry, not necessarily 
on STEM career trajectory



Equity

• Girls striving for parity with boys with tech
• Urban and rural youth of poverty left out of tech and under
• Inner city youth don’t use tech to collaborate, design, construct, and argue
• Island youth don’t conceptualize a place for tech in their work futures



Access

Urban and rural youth of poverty, minority girls, and island youth share a 
lack of or otherwise compromised access to technology that may enable 
them to participate in the STEM-literate life— and workforce



Social Human-Technology Frontier 

STEM literacy developed using technology to address community-based 
social problems intersects with many identified dispositions on the 
Human-Technology Frontier.

We need to concepuatlize this frontier more broadly than technology skill 
acquisition and application.



Human-Frontier Dispositions

• Predominance of dynamic interdisciplinary teams 
(BioScann, CompuGirls)

• Focus on Data (GRACE, BioScann)

• Ubiquitous CT (CG, GRACE)

• Engineering Design/Design Thinking (GRACE, BioScann)

• Blurred Boundaries between Human and Machines (CG)

• Education on PBL (GRACE, BioScann, STEMulate)

• Continuous Lifelong Learning (All)nuous Lifelong Learning (All)



Next Gen STEMforce

• Typical technology skillsets include learning how to use and 
apply specific tools

• Many projects demonstrate the application of technology to 
empower social and community change

• Many communities do not have access to or knowledge about 
existing, ubiquitous technologies, which can be used 
effectively to address local and critical issues.

• STEM-ready, STEM-pipeline, STEM-workforce must be defined 
more broadly than nurturing STEM careers, including 
increasing STEM literacy for non-STEM careersLifelong
Learning (All)


