	
	
	



Focus on Mathematics Professional Learning Series
Developing a Culture of Mathematics	
Facilitator Guide
The Focus on Mathematics Professional Learning Series contains professional development modules targeted to specific mathematics topics. 
These modules are designed to be used by groups of teachers engaged in collaborative learning. Groups may span multiple grade levels or consist of a single grade level or course professional learning community. Modules may be facilitated by administrators, mathematics leaders, or any member of the learning community.
Prior to leading the session, facilitators should:
· Review this Facilitator Guide and Narrated Overview Slide Deck.
· Determine if you will be using the entire presentation or breaking it into smaller portions. You may decide to separate this session into three smaller sessions that separately address mathematics identity, routines and structures to develop a culture of mathematics, and mathematical communication. You may also decide to address components of each area within an abbreviated presentation.
· Decide if you will be providing a math task for participants to analyze, evaluate, and develop questions for or if you will be asking participants to each bring a rich task to discuss. 
· Make copies of the Planning for Questions handout and Mathematics Community sort for participants to use during the session.
	Approximate Time
	Facilitator Instructions and Notes
	Links to Materials

	2-3 minutes

Slides 2-3
	Set the stage for learning by reviewing the Learning Goals and the agenda for the session.
	Slide Deck

	2-3 minutes

Slide 4
	Reasoning Routine

Set the tone for the session with a reasoning routine. Display the images on the slide and ask participants to silently think about which of the cards does not belong. After allowing time for thinking, ask participants to share. Participants may share reasoning that each of the images doesn’t belong. The upper left is the only image that is red. The lower right is the only image that is solid colored. The lower left is the only image that has rhombi, and the upper right is the only image with three figures.  

Share that this routine was selected to elicit discourse that focused on reasoning and justification. While the images don’t have a strong focus on mathematics content, they provide opportunities for justification as part of classroom discourse. 

	

	2-3 minutes

Slides 5 - 7
	Positive Mathematics Identity

Ask the group to raise their hand if they identify as a “math person.” Ideally every hand is raised, because everyone is a math person. As educators, we play a major role in helping students to develop a positive mathematics identity. 
Research has shown that we are born with the innate ability to understand mathematics. The quotes on slide 7 come from Daniel Willingham’s article and highlight this research. Allow participants to read the quotes and discuss points that resonate with them.
Ask the Cognitive Scientist: Is It True That Some People Just Can't Do Math? by Daniel T. Willingham, American Educator Winter 2009-10, American Federation of Teachers (aft.org)

	

	10 minutes

Slides 8 - 10
	Math Identity

Allow a time for participants to individually think about their own math identity as they think about their math autobiography. Participants should make notes to answer a few of the questions on slide 8.

Provide time for participants to share their math autobiography with a partner or small groups.  What was similar in participant experiences? What was different in participant experiences?

The way we view the teaching and learning of mathematics is shaped by our own experiences, and it is critical that we understand how our feelings trickle down to the students with whom we work.

Spend time reflecting on what ultimately made a math experience positive or negative and how your beliefs promote positive math experiences for students.

	

	15 minutes

Slides 11 - 13
	Teachers, peers, and parents can all influence how the mathematics identity of a student develops and thus, as we turn our eyes to considering new instructional materials, it is important to consider how the materials will help us support students in the five process goals of  becoming mathematical problem solvers, communicating mathematically, reasoning mathematically, making mathematical connections, and using mathematical representations to model and interpret practical situations. In short, we are all "math people," and as educators we must lean into this identity.  
 
Share that you will watch a video that gives common language to discuss mathematics instruction. As you watch, consider the following three questions (included on the slide):
· What is mathematizing? 
· Why is it important to focus on mathematizing and not answer-getting? 
· Think back to the activity from the start of our session. How is this an example of "mathematizing" and strong instruction? 

At the heart of good instruction is the process of mathematizing versus answer-getting. In mathematizing, we use an instructional task to teach the mathematics and concepts so that students can answer questions like these. In answer getting, we use an instructional task to teach students the steps needed to get a right answer. 
Pamela Weber Harris – Answer Getting Culture (Video length: 5 minutes, 59 seconds)

https://www.youtube.com/watch?v=OZxtL9wVhX8&list=PPSV

	

	5 minutes

Slides 14 - 17

	Building a Mathematics Community

Distribute the mathematics community sort to participants and ask groups to work together and sort the characteristics into examples and non-examples.
Alternatively, you could ask participants to brainstorm characteristics of a mathematics community, providing both examples and non-examples.

After the sort or brainstorming is completed, display slide 16 and discuss any characteristics that stand out to participants. Note that there will be times within a mathematics community where a teacher is explicitly teaching a skill or presenting to the whole class for a brief period; however, generally, those are not characteristics of a mathematics community. 

There are a variety of routines and structures that support building a community of mathematics. This session will address three: reasoning routines, rich tasks, and quality questions. 

	Mathematics Community Sort

	10-20 minutes

Slides 18 - 24
	Reasoning Routines

Reasoning routines are brief routines that are designed to get students thinking and talking about mathematics. When you begin using reasoning routines, you may wish to start with something that does not have a strong mathematics focus so that students become familiar with sharing their ideas and recognizing that there is not always one correct answer.  

Reasoning routines are typically short and only take 5-10 minutes. Many teachers prefer to start class with a reasoning routine to focus thinking and begin a dialogue. 

Explore the routines on slides 19-24. As a facilitator, you may select the routines that are most appropriate for the grades that you are working with. Determine if you would like the participants to engage with the routines the way that students would (e.g., with you facilitating the conversation) or if you would prefer to have more general conversations about the selected routines. 

When using a “Which one doesn’t belong?” routine, there is typically one or more justification that each of the elements could be the one that does not belong. Teachers should allow students to share a variety of justifications.  

When using a “Notice and Wonder” routine, allow time initially for independent thinking. Then allow students time to turn and talk with a partner about what they notice and questions or wonders they may have. Students may notice and wonder about things that are not mathematical ideas, and the teacher should encourage students to think mathematically as they notice and wonder. 

“Alike and Different” routines typically display two different representations that have some characteristics in common. Teachers should allow time for students to turn and talk with a partner about how the two representations are similar, then select a few students to share out with the entire class before focusing the conversation on how the representations are different. 

	

	15 minutes

Slides 25 - 27
	Rich Tasks

Share the definition of rich tasks, then ask participants to brainstorm a list of characteristics of rich tasks. What things should they have in common?

Allow time for participants to read the characteristics of rich tasks. Are there any that stand out?

Tasks should be accessible yet challenging for all students. Selecting a task is like the Goldilocks story – we want to find something that is not too easy and not too difficult. Using a “just right” task allows students to fully engage in mathematizing.

Facilitators should determine in advance if they will provide one or more tasks for participants to evaluate or if participants should bring a rich task to the session to share.  

	Rich Task Examples 

(provided by facilitator or brought by participants)

	15 minutes

Slides 29 – 32
	Quality Questions

Posing purposeful questions requires advance planning so that questions can foster discussion and focus on student understanding and thinking.  
The National Council for Teachers of Mathematics (NCTM) defines five types of questions in Taking Action. Allow time for participants to review and discuss the five types of questions. Which kind of questions are easiest to create quickly? Which kind of questions require more thought and planning? Which ones should be asked more frequently in the classroom?

NCTM further classifies questions as being assessing questions or advancing questions.  Assessing questions give the teacher insight to student thinking, whereas advancing questions serve the purpose of moving students forward in their thinking. Note how teachers stay to hear the response to assessing questions but walk away from students after asking an advancing question to allow them to ponder the idea.

The Planning for Questions handout can be a useful tool when preparing to implement a rich mathematical task in the classroom. The facilitator should determine how to use the handout in this session. If all participants evaluated the same task in the previous section, facilitators may wish to have participants brainstorm possible questions to ask when implementing that task in their classroom. If participants each brough their own task to evaluate, they may brainstorm questions for their individual tasks.

	Planning for Questions Handout

	10 minutes

Slides 33-36
	Communicating Mathematically

The structures and routines explored in the previous section set the stage for meaningful mathematical discourse.  We want students to be talking, but more importantly, we want students to be talking about math. Reasoning routines incorporate a variety of representations and allow students to connect to the reasoning of others in a non-threatening way.  Rich mathematical tasks allow students to do the work and mathematize, and with teachers posing purposeful questions rich discussions can occur.

As educators, we don't only need to give students something to talk about, we need to assist them in the communication process. Sentence frames are one way to support discourse in the context of content.  

Allow time for participants to reflect meaningful mathematical discourse and how it is implemented in their classrooms.
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