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Why we work with CfAO

Traditional forms of science instruction are failing many
of our students, particularly those who will become
teachers.

The CfAO graduate and post-doctoral students
represent the next generation of college teaching. It is
imperative that they experience alternate forms of
education so they have the tools to reverse this failure.



Lecture Based Teaching

“…research1,2,3,4,5,6,7,8 is showing that didactic exposition

of abstract ideas and lines of reasoning (however

engaging and lucid we might try to make them) to

passive listeners yields pathetically thin results in

learning and understanding–except in the very small

percentage of students who are gifted in the field.”

–Arnold Arons, 1990
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Learning with Understanding: Seven Principles*

• Learning with understanding is facilitated when new and
existing knowledge is structured around the major
concepts and principles of the discipline.

• Learners use what they already know to construct new
understandings.

• Learning is facilitated through the use of metacognitive
strategies that identify, monitor an regulate cognitive
processes.

• Learners have different strategies, approaches, patterns of
abilities, and learning styles that are a function of the
interaction between their heredity and their prior
experiences.



Learning with Understanding: Seven Principles*

• Learners’ motivation to learn and sense of self affects what
is learned, how much is learned, and how much effort will
be put into the learning process.

• The practices and activities in which people engage while
learning shape what is learned.

• Learning is enhanced through socially supported
interactions.

* from: Learning and Understanding: Improving Advanced
Study of Mathematics and Science in U.S. High Schools
(2002), Center for Education (CFE), National Academy
Press



Scores on Force Concept Inventory



Integrating Research and Education
Workshop Staff



Integrating Research and Education

GOALS

1/ CfAO students become more
knowledgeable and reflective
about teaching and learning

2/  CfAO students experience
efficacy of inquiry teaching
and learning

3/  CfAO students begin to move
their teaching toward an
inquiry approach

4/  CfAO students become part
of the education as well as
the research community



Integrating Research and Education

• Three Kinds of Hands-on
Science - Foam

• Reading and Discussion About
Learning and Teaching

• Inquiry Experience

• Student Panel – “What we did to
get inquiry in our teaching.”

• Design of Inquiry Activity

ACTIVITIES



What is Inquiry?
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Inquiry Structure

Inquiry Starter

• Explore engaging phenomena

• Raise questionsPhoto placed here



Inquiry Starter

• engage student interest

• generate questions

• define a domain of study

• introduce materials and phenomena



Inquiry Structure

Inquiry Starter

• Explore engaging phenomena

• Raise questions

Focused Investigation

• Form an investigation group and
selecting a question to
investigate in more depth

• Investigate

Investigation



Investigation

• Interact with materials
• Plan and carry out investigations
• Make observations
• Ask questions
• Talk to each other to share observations and ideas
• Propose explanations
• Make predictions and test them
• Revisit questions and explanations in light of new

observations
• Record and represent thinking through writing and drawing



Inquiry Structure

Inquiry Starter

• Explore engaging phenomena

• Raise questions

Focused Investigation

• Form an investigation group and
selecting a question to
investigate in more depth

• Investigate

Process for Meaning

• Share results

• Synthesize results

Share result



Process for Meaning

• Share results, conclusion, and evidence to
come to an understanding of the phenomena
and concepts involved in that phenomena.

• Connect the results to major science concepts
and their applications.



The Inquiry Experience is Transformative

• It is engaging. It makes you want
to learn.

• You build on your own interests
and questions.

– It brings you to the edge of
your knowledge.

• Knowledge learned is “active,” not
“inert.”

• There is a strong affective
response to learning this way.

•  “You want your students to
experience this kind of learning.”



Common Misconceptions About Inquiry

The Truth About Inquiry

1) Inquiry is not an either/or proposition
Match teaching approach to learning objectives.

2) Not all hands-on is inquiry; not all inquiry is hands-on
Inquiry involves students:
- raising their own questions
- planning, designing and conducting their own investigations

3) No dichotomy between process and content
Inquiry processes and the development of concepts work in concert

4) Inquiry teaching is not chaotic - it is carefully choreographed
Inquiry teaching requires a high level of organization, planning and
structure both by teacher and student.

1) Inquiry is the sole approach for teaching science.

2) Inquiry = Hands-on

3) Inquiry teaches science process, not content

4) Inquiry is unstructured (i.e. chaotic)



Inquiry Developmental Trajectory

• Year 1
Student awareness of inquiry

• Year  2
Student learn inquiry
structure and facilitation

• Year  3 and beyond
Students co-teach and co-
design inquiry activities



Considering all of the influence on your teaching
practice, how influential was this conference?

How Do We Know It Worked?

not at all
influential

minimally
influential

fairly influential very influential

0%
0

7%
2

36%
10

57%
16

To what extent will your experience at this conference
impact how you proceed with your teaching activities?

no impact a little impact some impact a lot of impact

0%
0

3%
1

29%
8

68%
19



How Do We Know It Worked?

CfAO students use of
inquiry in their teaching.


