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Hmmm…6 days focused 
on “inquiry” on Maui

• Why inquiry?

• Why Maui?

• Why does the CfAO spend 
so much time, money and 
effort on this?

• What’s going to happen 
this week?
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Overview of this session

• Center for Adaptive Optics

• Inquiry

• Overview of the workshop: what we do and who is here

• CfAO connections to Hawaii
– Mike Maberry, Opening comments
– Jeanne Skog and Leslie Wilkins, High Tech Maui

• NSF Perspective science education
– Morris Aizenman, NSF

• Participant introductions
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• NSF Science and 
Technology Center. 1 of 
5 funded in 1999, at 
$4million/yr for 10 years

• Headquarters at UC 
Santa Cruz
– Director: Claire Max

• 11 university nodes
– Over 40 partner 

institutions

• Education is one of four 
major themes

Center for Adaptive Optics
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CfAO Education & Human Resources

Stars, Sight and Science 
(high school)

Internships 
(college)

Hawaii Partnerships
(college)

Professional Development 
Workshop 

(grad & postdoc)

Education 286 
(grad student)

Short Courses 
(college)
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• Teaching skills

• Teaching teams

• New activities 
& courses

• Community

Professional 
Development 

WorkshopGraduate 
students

Education 
partners

ENHANCED 
TEACHING

CfAO Education: 
An integrated set of programs

High school 
students

College 
students

COSMOS, Research Internships, 
Short Courses, Sat Open Labs

• Experience thinking and working like a scientist

• Confidence in self, as a scientist

ADVANCE IN SCIENCE

“Teaching Labs”
Learning content through scientific 
processes; teamwork; confidence; 

community
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The CfAO EHR Staff Team

• Lisa Hunter, Director

• Malika Bell, Education Coordinator

• Hilary O’Bryan, Program Coordinator, PDW Event Manager

• Sarah Anderson, Hawaii Island Internship Coordinator

• Liz Espinoza, Program Coordinator
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Overview of this session

• Center for Adaptive Optics

• Why “Inquiry”?

• Overview of the workshop: what we do and who is here

• CfAO connections to Hawaii
– Mike Maberry, Opening comments
– Jeanne Skog and Leslie Wilkins, High Tech Maui

• NSF Perspective science education
– Morris Aizenman, NSF

• Participant introductions
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Inquiry: Processes of Science

• Generating research questions (engineering: identifying problem)
• Studying research reports
• Designing studies

– Planning procedures
– Controlling variables
– Making observations
– (engineering: constraints, testing, debugging)

• Explaining results
– Transforming observations
– Finding flaws
– Making generalizations
– Communicating

• Developing theories
– Developing theoretical explanations or mechanisms
– Coordinating results from multiple studies
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Inquiry in the classroom

“As the learning process, ‘inquiry’ refers to the 
diverse ways in which scientists study the natural 
world.

It also speaks to the way in which students grasp 
scientific knowledge and the methods by which 
that knowledge is produced.”

National Science Standards
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“Inquiry” means many things to 
many people

• The PDW community uses the word “inquiry” as a 
shorthand for an activity that is designed and taught using 
inquiry-based approaches:
“We designed a new vision science inquiry”

• In the broader community, people use it loosely, sometimes 
lumping “hands-on” into “inquiry”

• The word “inquiry” is used in many ways, and in some 
cases has some baggage
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This week

• Think about what science is, and what it means to do 
science and/or engineering

• Plan learning activities, and learn about strategies, that will 
engage students in the processes of science and 
engineering to learn content

• Learn about the “science of learning” and how it supports 
“inquiry-based” teaching approaches
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Why Inquiry?

Mirrors “real”
science

Aligns with
research on how 
students learn

Students 
learn content 
and process 

skills
Diversity: 

supports multiple 
ways of learning & 
builds confidence

Called for in 
national K-12 reform 
efforts (e.g. National 
Science Standards)

Called for in 
college lab 

science courses

Research grants: 
Federal funding 
agencies (e.g. 
NSF broader 

impacts criterion)

At the heart of 
CfAO’s 

community of 
practice
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Why Inquiry?

What students say:

"The inquiry project gave 
me a sense of power over 
what I wanted to know, 
and it made me want to 
know more. 

It’s empowering"
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Overview of this session

• Center for Adaptive Optics

• Inquiry

• Overview of the workshop: what we do and who is here

• CfAO connections to Hawaii
– Mike Maberry, Opening comments
– Jeanne Skog and Leslie Wilkins, High Tech Maui

• NSF Perspective science education
– Morris Aizenman, NSF

• Participant introductions
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Who is here at the PDW

• Graduate students & postdocs:
– CfAO members
– Graduate students affiliated through education projects
– CILS students

• Education partners:
– Community college partners
– Observatory partners

• Visitors interested in the PDW model

• National Science Foundation representative

• At various points, Hawaii partners
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What happens at the workshop

• Day 1 (now): Context and  introductions
• Day 2:

– Comparing hands-on approaches
– Haleakala
– Preparation for returning roles (facilitation & design)

• Day 3:
– How Students Learn Discussion
– Design Gallery
– Optics Inquiry (part 1) 
– Maui Science and Technology Education Exchange
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What happens at the workshop (cont)

• Day 4:
– Optics Inquiry (part 2)
– Reflection on inquiry experience 

• Day 5:
– Scientific Inquiry Processes
– Backwards Design & Past Design Presentations
– Design Team Meetings
– Assessment
– Inside the Designers’ Studio

• Day 6:
– Design teams work on designs
– Celebration
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2006 workshop roles for returning 
participants

• Inquiry facilitators

• Inquiry shadowers

• “Comparing approaches”
discussion leaders

• Design team leaders

• Course designers
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The PDW cycle

CfAO 
EHR 

Partners

CfAO 
Grads & 
Postdocs

Affiliated 
Grads

CfAO

Institutions/
Orgs.

Workshop Design 
Team

Reflection Practice

Community 
of 

Practice
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What we hope you will get at this 
workshop

• Increased capacity for inquiry-based teaching:
– Setting goals, including inquiry process skills
– Specific tools and strategies
– Experience designing activities that match goals
– Facilitation (for returning participants)

• Enhancements in your general teaching skills:
– Knowledgeable and reflective
– Approach teaching with the same rigor as science
– Value for the science of learning

• You become part of the education, as well as science/engineering
community, within the CfAO

• Connection to an instructional team and the EHR infrastructure
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2006 PDW Staff

• Lisa Hunter
– Assoc. Director, CfAO, UC Santa Cruz

• Candice Brown
– Director, Center for Informal Learning and Schools (CILS), UC 

Santa Cruz
• Barry Kluger-Bell

– Asst. Director for Science, Institute for Inquiry, Exploratorium
• Anne Metevier

– Postdoctoral Researcher, UC Santa Cruz
• Jason Porter

– Postdoctoral Researcher, University of Rochester
• Scott Seagroves

– Graduate Student, UC Santa Cruz

Supplemental Staff: Scott Severson & Lynne Raschke
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Overview of this session

• Center for Adaptive Optics

• Inquiry

• Overview of the workshop: what we do and how we do it

• CfAO connections to Hawaii
– Mike Maberry, Opening comments
– Jeanne Skog and Leslie Wilkins, High Tech Maui

• NSF Perspective science education
– Morris Aizenman, NSF

• Participant introductions
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Why the beautiful island of Maui?

• Mauna Kea (Big Island) and 
Haleakala (Maui) are extremely 
important resources for the 
astronomical community

• The CfAO has a strong 
commitment to the Hawaiian 
community

• At the MSTEE you will here 
about our partnership activities

• The CfAO values graduate 
students and education - the 
expense is worth it in many 
ways

It’s a great place to be!
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Speakers

• Mike Maberry, Institute for Astronomy

• Jeanne Skog and Leslie Wilkins, MEDB

• Morris Aizenman, National Science Foundation
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Maui Science and Technology 
Education Exchange (MSTEE)

• Three elements:
– Small groups working on internship projects
– Presentations
– Posters and Pupu’s

• Your role as participants (Jason Porter):
– All PDW participants join a small group
– Small groups work on internship projects for Maui, Big 

Island or Mainland internship
– Please sign up by Tuesday at 8:00 AM (see Malika)
– We are looking for volunteers to be “scribes” and help 

keep groups on task (see Malika)
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Who are you?



28/28

Participant Introductions

• Name

• Affiliation

• Position

• Why you are here - what you hope to gain

• Something about yourself that is outside of work that we 
wouldn’t know (e.g. sports, music, hobby, travel, a cool or 
historical event you attended, etc.)

2. Introduce your partner (30 seconds)

1. Pair up with somebody you don’t know


