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Math Teachers' knowledge and
Development: Introduction

< Mathematics teachers’ professional
development and effects

<+ Research on mathematics teachers’
knowledge and categories



Context of Ontario Education System

« Canadain Education Systems

+ Changes of Ontario Education
System

+ Consequences of these Changes

< Ontario Mathematics Curriculum
Reforms



Literature Review (1)
Models of Teachers’ Knowledge

Shulman SMK, Cr.K, PCK

Ball et al. SMK (CCK, SCK, HCK), PCK
(2008) (Content & (Cr.K, KS, Instruction))
Baumertetal. |SMK (Secondary Curr. in Germany),
(2010) PCK (Tasks, KS, & Instruction)

~ennama & SMK (Math), KS & Cognition,
~ranke (1992) | Pedagogy

Rowland (2005) | Quartet: Foundation, Transformation,
Connection & Contingency




Similarity: These Models (2)

Primary components in teachers' knowledge
models:

--Subject matter knowledge (SMK);
--Pedagogical content knowledge (PCK)
--Curriculum knowledge (CK)
--Knowledge of students (KS)

Teachers' learning & professional
development

-- Formal and informal learning



Differences of These Models

2 SMT

+ Knowledge of Curriuclum

+ Knowledge of Students

+ Pedagogical Content Knowledge




My Research focii: Teachers' Knowledge

+SMK
«+Knowledge of Curriculum
«+Knowledge of students' misconceptions

+Pedagogical content knowledge
< Teachers' PD



Research Questions
« How do secondary school math teachers
develop their knowledge?
« How do they understand secondary math?

« What are their perspectives on the secondary
math curriculum?

+ How they recognize students’ misconception
In mathematics?

<« What Is their mathematical pedagogical
content knowledge (teaching)?



Three case studies
» Participants: Ron, Alan and Hardy

Research Design - (1)
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Research Design-(2)

< Data collection:

Semi-structured interviews, documents
they wrote, websites they designed & used,
class observations & fields notes, video
recording, textbooks, official curricula

« Data analysis:
Cross case comparison



Research Protocol Development

» SMT

+ Knowledge of Curriuclum

« Knowledge of Students

+ Pedagogical Content Knowledge

« Teachers' Professional Development



Design: Math Content Knowledge
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Design: Math Curriculum
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Design: ldentify Students' Mistakes
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Design: Teaching (PCK)
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Design: Professional Knowledge
Deve | opment
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Findings (1): PD-Learning Trajectories

« Self-monitoring, reflection

« Trajectories: experience (teaching,
learning & observation), students,
workshops, conferences, Internet, peer
teachers, courses & activities,
curriculum changes, school

environment, expectations.



Findings (2)—SMK

< Content interview results

« Connections (topics, strands, and
fundamental 1deas), concepts and
procedures/algorithms

< Ability to remain current



Findings (3)—Cr.K

<+ Official curriculum: strengths,
weaknesses

« Toplics distributions or suggested
teaching methods

« Curriculum materials: textbook Is not
sufficient, supplementary content, select
technology



Findings (4)—KS
« Understanding their students

1. Their lives and expectations

2. Recognize students’ different abilities in
mathematics

< Students’ mathematics misconceptions
1. Students’ prior knowledge

2. Students’ learning experience (real life
context)

3. Check students’ problem solving procedures



Findings (5)—PCK-Teaching

Teaching strategies

1. Reorganization and Rationale

2. Socratic lessons

3. Differentiated teaching

4. Using technology

Teachers’ reflection

1. Adjust content

2. Alternative approaches

PCK integrates SMK, Cr.K, KS,& math pedagogy



Conclusion

+ SMK & Official and School Curricula
« Curriculum knowledge: know strengths

& weaknesses, supply content

« Understand students
+ Teaching
< Individual PD: self-monitoring & self-

preference



Implication

« Preservice teacher programs

« Inservice programs: materials, refresh
SMK, update PCK, observing experts’

lessons, resources & a
<+ Mathematics curriculu

pproaches for PD

m reforms



Future Research

« Teachers' knowledge for teaching

<« How to develep teachers' professional
knowledge

« The impact curriculum standards on teachers'
PD




B.F. SKinner

Education I1s what survives when
what has been learned has been
forgotten.



Thank Youl

Questions?

Email: zhaoyun.wang@mail.utoronto.ca



