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Overview
• Background-NCSU-Noyce METS Program
• Scholarly Community

– Professional development opportunities
– Community support
– Research focus

• Action research cycle
– Synthesis
– Planning of tasks
– Implementation
– Reflection and Evaluation

• Questions to Consider



NC State University

• Currently 200 undergrad Math Ed majors and 
about 12 MAT graduate students pursuing HS 
Math

• Strong connections with STEM depts. Offer 
two double degrees at undergrad level

• Masters and PhD programs in which some 
also gain initial licensure

• Near Research Triangle Park--Urban setting with 
suburban and rural contexts within 45 minutes

• Research I University 
• Largest Mathematics Education program in NC



Overview of Program
We aim for our scholars to develop an understanding of 
mathematics needed for teaching, be well-prepared to be 

leaders in technological innovation to improve student 
understanding in mathematics classrooms, and be committed to 

working with students in high-needs school districts.

• Four cohorts resulting in 25-26 scholars, undergraduate and 
graduate

• 20 Scholars in 3 cohorts (9 double B.S. majors, 8 M.A.T., 1 M.Ed., 1 
M.S., 1 Ph.D.)

• New Fall 2011 cohort will have 4-5 M.A.T. and 1 Ph.D. scholar)
• Financial benefits:

– $24,000 over two years (undergrad), $24,000 one year (grad)
– One national conference & two state or regional conferences
– Technology (Calculators, software, etc.)
– Mentor during first year of teaching



How Can Teachers Use a Scholarly Lens ?

• Applying the rigor of an academic discipline to 
practice

• Seeing an issue and attacking it from an 
academic perspective

• Translating into practice 
• Assessing that practice.
• Disseminating ideas and best practices



Mathematics Education Teaching 
Scholar

• This is more than a focus on mathematics but 
a focus on teaching and learning

• Focus on the scholarship of teaching
“Scholarly teachers employ disciplinary methods 

to interrogate the process of teaching and 
learning.”  (The Hubbard Center for Faculty 
Development)



Scholarly Community

• A major focus of the NCSU Noyce METS 
program is the establishment of a scholarly 
community

• Within our community of faculty and scholars, 
we have designed experiences to develop a 
scholarly focus on teaching and learning 
mathematics



Community Common Interests

• Strong Interest in Mathematical Sciences
• Serving High-Need Schools and Students
• Commitment to Teaching
• All Math Educators 

– Varying degrees of experience and education
• Shared Experiences 

– NCSU Courses
– Location
– Utilizing Research



Community Building Efforts



Seminars and Webinars

• Above and Beyond Coursework
• Coordinated with on-campus opportunities

– NC State Society of Undergraduate 
Mathematicians (SUM)

– Brown bag speaker series at Friday Institute for 
Educational Innovation

• Online resources
– NCTM 
– Public Broadcasting Service
– Texas Instruments



Attending Conferences Together

• National Council of Teachers of Mathematics Conference
• NC Council of Teachers of Mathematics Conference
• US Conference on Teaching Statistics
• Noyce SouthEast Regional Conference
• Noyce National Conference



Monthly Meetings

• Discuss items of interest from recent seminars, 
webinars, conferences, etc.

• Input from Scholars
• Connections between Practicing and Prospective 

Teachers
• Discussion of Articles and Research Agenda
• Discussion & Showcasing Technology



Benefit of Monthly Meetings

One scholar noted that “these meetings are 
great because it gives me a chance to talk 
about things that will affect me as a teacher 
with a group of people that I am comfortable 
with.”



Choosing a Research Interest

• Each year a “focus of research” is chosen by 
our community of scholars to be explored for 
the following year.

• Summer 2009- Spring 2010 : Communication 
Among All Learners

• From Summer 2010-current  : Motivation, 
Reasoning, and Sense-making 



Connecting Research to Practice

• Scholars read carefully selected articles in a 
Jigsaw format

• Share insights with one another
• Scholars find tasks that exemplify “best 

practices” from the reading
• Meet in small groups to discuss tasks
• Chose tasks that best represents the topic to 

further discuss and implement



Example: Focus on Communication

• Classroom Communication to Promote Equity
• Scholars’ Involvement

– Read articles 
– Decided on focus: Journal prompts
– Implemented in classrooms during student-teaching 

experience
– Discussed common themes of how the journal 

prompts promoted communication in practice and 
challenges to implementation

• Presentation at NCCTM in Fall 2010



Greg and Juana share students’ work 
on their journal prompts



Example: Motivation and Reasoning

• Activities to  promote motivation and reasoning 
for mathematics teachers.

• Scholars’ Involvement
– Read articles
– Helped  to create a framework for appropriate tasks
– Gathered tasks that fit the criteria, scholars posted in 

a shared online database
– Some tasks implemented in student teaching
– Presentations at NCCTM in Fall 2010, Noyce SouthEast

Regional in March 2011, and at Noyce National 
Meeting July 2011



Scholars, Faculty, and Program 
Manager collaborate on presentation



Motivation Framework

• Don’t beg, buy, or force students to 
participate. 

• Be inviting.
• Foster students' sense of ownership
• Praise students in ways that reward effort, not 

ability
• Encourage student cooperation instead of 

competition



Reasoning Framework

• Implementing a strategy
• Seeking and using connections across different 

domains and representations
• Reflecting on a solution



Example of Implementation

• Spring 2011 student teaching – Jenna Rice
– Inspired by technology-based parameter 

exploration in a methods course and Motivation 
and Reasoning frameworks

– Exploring  Vertex Form of the Quadratic Formula
– Ms. Rice created an exploratory applet  activity to 

engage students with material in a 1-1 setting
– Students had 40 minutes for guided discovery to 

explore the Geogebra applet and record their 
findings.



Ms. Rice’s Lesson

“My goal for the Geogebra
applet was for students to 
see instantaneously what 
happened when you 
changed the parameters. 
You can graph any of those 
parabolas on calculators, but 
it takes some time to change 
the graph, and students 
might miss some 
observations while waiting.”



Connections to Motivation and 
Reasoning

• I thought this activity would help with 
motivation because students would be 
exploring and making observations rather 
than just taking notes.

• The task was designed to help students make 
connections between graphs and equations 
and to choose and implement their own 
strategies.



Vertex applet created by Ms. Rice



Reflection

• Ms Rice found that the applet 
– Allowed students to engage with the material
– Allowed students to share their different 

strategies for finding solution
– Helped students connect previous knowledge 

about graphing and parabolas to the vertex form 
of the equation



Reflection

“I don't think my lesson was as effective as it 
could have been because of time constraints 
and technical difficulties, but I still think that 
the applet engaged the students. If I was in a 
one-to-one environment I would probably 
implement the lesson as planned, but I think 
the same basic lesson could be done using 
calculators. “



Changes

“One thing I think I would change is I would try 
to ask students more "what-if" questions 
before using the applet or calculator, maybe 
as a warm-up. Then once they went through 
the lesson, I would ask them to compare their 
observations to what they thought would 
happen. Were they wrong or right? If they 
were wrong, either come up with an 
explanation why, or a good question to ask 
during the entire group discussion.”



What Are We Fostering?
• Scholarly Practitioners

– Continually seek ways to engage learners in mathematics 
– Use research-based practices
– Reflect on experiences to make improvements

• Scholars as Leaders
– Attend and present at conferences
– Engage in ongoing professional development, inside and 

outside of classroom
– Value a scholarly perspective that leads to open sharing 

and reflecting in a larger teaching community



Questions to Consider
• What do you think a “community of teacher scholars” 

should look like? What are essential elements?

• What programmatic structures enhance, enable, or 
constrain the creation and sustainability of a community 
of teacher scholars?

• What do you do in your Noyce program to promote a 
scholarly lens towards teaching? How could our practices 
be adapted for your local context?



Questions  for Next Steps

• How can a community best support the use of 
a scholarly lens in teaching as scholars leave a 
local program and begin teaching?

• How should we measure and evaluate the 
effectiveness of a community of teacher 
scholars? What would be indicators of 
success?



Questions, Comments, Concerns…

To learn more about the 
Noyce Mathematics Education Teaching Scholars 

program at NC State 
please visit us at

http://ced.ncsu.edu/2/noyce
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