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Big Ideas: Today

Ingquiry: See how one Virginia public school K-12 division is
moving from events to embedded inquiry by design.

Our Strategies: Inquiry by ALL!

Embed in Curricular Design

Write a 5-year plan

Infuse PD by Higher Ed

Use design research to reflect & adjust

Develop Teacher Leaders w/ COLLABORATION TIME
Use students!
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Design Projects

AFDA: Graduation on Time

Geometry & Carpentry

College & Career Readiness: Capstone

Middle School Performance Tasks

Action Research by teachers to design such programs and
conduct program evaluation to reflect and adjust



Creates and evaluates novel conditions for

learning

Curricular Design Elements of Inquiry-Based Learning

(Schwartz, Chang, & M

AFDA

School of One
(Algebra I/ Geometry/Algebra II)

Problem-based

Personalized learning

Math Modeling: Analyze real-world data

Flexible groups = differentiation

Community Partnerships

Same learning goals via different paths

Culminating Student Project of Interest
Student presentations

Construct understanding through problem-
solving

Goal: Work 1n teams to understand real
situations using math

Goal: Deeper conceptual understanding of
mathematics that lasts

Bridge to higher math/career readiness

Bridge to higher math/career readiness




HOW WILL
INSTRUCTION
CHANGE TO
PREPARE F

Increased
content

Changed standards, tests

Workplace
demands ——— College &
Global Career
economy/tech Readiness
advances

| nt er nat 6 Allstudents not
competition just elite!
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WHERE DOES IBL FIT
INTO OUR MISSION?




Our Math Mission

and skills required of global citizenry. Students engage in the
content of mathematics by communicating, reasoning, forming
connections and using different representations to model and
interpret solutions to problems. The learning of mathematics is
an active, constructive process requiring students to become
fluent in the language of mathematics used in the context of
useful problems. Students learn to use the same standard
technological tools used for problem solving in the workplace in
their math classes. Our mission requires the cooperative efforts
of educators, students and their families and our community.
FCPS Math Teachers



At which level is IBL most prevalent In

your division/area?

http://www.polleverywhere.com/multiple choice polls/NzQO
1IMTgzMDEy?preview=true/web
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In which courses do your students learn
through inquiry?

Ahttp://www.polleverywhere.com/free text polls/LTEOODM
WNDA4ANDQO
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Texting Poll: What does inquiry look like In

mathematics?

Ahttp://lwww.polleverywhere.com/free text polls/LTExXMzg4
MTqgzMzqg
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Mind Map: Inquiry-based Learning
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Inquiry: Key Components

Students are:

AAsking Questions

ACollecting, organizing, analyzing, and interpreting data
AUsing evidence for decision-making

AManipulating real objects/data sets

ASelecting data sources / project design choices
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BIG IDEA: Curricular Design

AEmbedded Inquiry by Curricular Design
Alterative Cycle

ATeachers collaborate to design problem-based course
with support from higher ed and division

AReflect and Adjust based on multiple data sources:

Als it helping improve student learning/workplace
readiness?

A



Desi gn Researcheée

edoes not
study what
exists; rather,
what could
be!

(Schwartz, Chang, & Martin, 2008)



our plan
PHASES OF DESIGN

RESEARCH: IBL

Problem?
Conceptual Framework
Curricular Design
Systems of Use
Prototype/Trials
Testing/Intervention
Implementation of Models
Generalize design to theory
What 6s Next ?

(Hjalmarsen&Lesh,
2008;Middleton et al, 2008)



AFDA: OUR
JOURNEY

Project 1.
AFDA: Inquiry by
Curricular Design
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Background: Why AFDA?

Equity of Access

Better align math curriculum with needs of workplace and
higher education-postsecondary transition

A Increase Algebra Il completion

A Increase higher math/science enrollment, especially with
targeted populations of students

A Respond to 2010 Credit Changes: Provide third credit for
a standard diploma for students who previously would
have finished math after geometry

Increase rigor/ relevance/relationships
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AFDA and Capstone both

Aenhancest udent s6 ability to app
number and quantity, functions and algebra, geometry,
and statistics and probability; and

Asimultaneously reinforce readiness skills and dispositions
In adaptability and flexibility, creativity and innovation,
leadership, team work, collaboration, and work ethic.
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AFDA: Learning through rich tasks

A High cognitive demand

A Important content

A Encourages estimation

A Reasoning (justification or explanation)

A Access for a range of skills and abillities

A Connections between multiple representations

A Open-ended (multiple ways to show competence)

Adapted from Peg Smith, University of Pittsburgh



How do we choose and evaluate our
tasks, projects, and problems?

1.  SOL Alignment- horizontally and vertically

2.  Cognitive Depth
A Memorization- LL
A Procedures w/o Connections- LL
A Procedures with Connections- HL
A DOING mathematics-HL

3. Process Goals

VA Process Goals-studenti | ofmdd o n VDOE | i nk bel ow

http://www.doe.virginia.gov/instruction/mathematics/professional development/i
ndex.shtml
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Student Inquiry: NCTM Process Standards Come
Alive!

Communication:
Talking and writing

Multiple Representations about math

Problem-Solving

Reasoning

Connections




Two more process goals from CCSS

Precision Tools

Precision Strategic Use of Tools
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IBL: Cognitive Demand

é st ud ehtperformed best on a project assessment
designed to measure thinking and reasoning processes
were more often in classrooms in which tasks were
enacted at high levels of cognitive demand (Stein and Lane
1996), that is, classrooms characterized by sustained

engagement of students in active inquiry and sense

making (Stein, Grover, and Henningsen 1996). For
students in these classrooms, having the opportunity to
work on challenging mathematical tasks in a supportive
classroom environment translated into substantial learning
gains.

---Stein & Smith, 2010






