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Indiana Academic Standards Regional Professional Development - Fall, 2014
Facilitator’s Guide: Secondary Math Breakout Session
The purpose of this Breakout Session is to provide participants with information about the new IAS for Math.  It will give participants information to consider for differentiating lessons, assignments and assessments for all students specifically focusing on the special population students.  Finally participants will be provided with the higher order thinking questions found on the various forms of standardized assessments.

Goals of the Session
These Sessions are designed to involve working groups, not static presentations. Facilitators should provide the necessary information, and then facilitate active work done by the participants.  Participants should leave this Breakout Session with the following understandings and knowledge:
· where to find the college and career ready Indiana Academic Standards for Mathematics (2014) and resources on the IDOE website
· how to productively use these resources in daily, unit and course development and activities
· what are researched based productive and unproductive beliefs for teaching and learning mathematics

· what are the new shifts in focus for the Indiana Academic Standards for Mathematics (2014) and using the Process Standards which participants should be aware for every grade level and course
· how to integrate the use of the Lesson Plan Template to focus on the questions required for teachers to differentiate instruction, activities, assignments and assessments for all students specifically focusing on the special population students
· for grades 6 – 8 how the use and incorporate the scoring rubric for the open ended questions on the ISTEP+ Assessments

· for grades 9 – 12 how to use productive questioning and higher order thinking skills to prepare students for questions they will be asked on classroom assessments and standardized assessments
Group Facilitator – These personnel will facilitate during various sessions

· Bill Reed
· Jim Mirabelli

· Michelle Walker

· Peggy Wild

· Leslie Fatum
	Time
	Activity
	Notes

	
	Title
	· Slide #1 is showing as participants enter

	6 minutes total
STAY ON TIME!
	Welcome, Agenda and Introductions
	· Facilitators will introduce themselves and the Agenda; Show Slide #2 for the Agenda.

· Participants will introduce themselves and their roles.

	 5 minutes
	Show where to find the resources
	· Show Slide #3 and #4 for and pass out similar sheet with the information on them to participants

	9 minutes total
a. 4 min 30 sec
b. 2 min 30 sec
STAY ON TIME!

STAY ON TIME!
	Quick activity of “Productive and Unproductive Beliefs about Teaching and Learning Math” 
	a. Pass out cut apart pieces and with a partner sort pieces into Productive and Unproductive Beliefs
b. Ask participants to share one productive belief - Share with those around you then whole group

i. Some obvious – Ask whole group
ii. Some not so obvious – Ask whole group
c. Show full document

a. 
Ask for surprises – Ask whole group
b. Information is researched based
Show Slide #5 and #6 for correct sort

	38 minutes total
a. 1 min

b. 4 min 23 sec.

c. 9 min 37 sec

d. 20 min – 

30 sec max. each role in the Process Standard 

e. 2 minutes

STAY ON TIME!

STAY ON TIME!

STAY ON TIME!
	Use Jig-Saw to cover the Process Standards – Model good classroom practices of teacher is the guide on the side and also the teacher is the facilitator and NOT the conveyor of all knowledge.
	a. Pass out Process Standards and Process Standards Worksheet – assign roles for the table – Take the total # of Participants / 8 for how many in each group.  Then assign roles based on the following information. If less than 4 in a group have group self-select the 4 roles so that all the roles are covered – Show Slide #7
i. 
Drove the furthest to get to the venue – 


Keywords
ii. 
Lives the closest to the venue – 


In your own words
iii. 
Newest in education – Teacher should
iv. 
Longest in education – Student should
b. Assign one of the 8 Process Standards to each group and each participant fill in information for ONLY their assigned role categories
c. Have each group share out their assigned role categories so all members in the group have all the information for each role for their assigned Process Standard
d. Debrief each of the 8 Process Standards.  Tell participants they are responsible for writing down a synopsis of what each group says focusing on the Keywords.  One group will be asked to share back the Keywords.

i. Start with group for Process Standard 1 who will report out to the whole group saying the information from their assigned role

ii. Only do this for the first 2 or 3 process standards if there is a time crunch.  Use 8 sided die to roll a random number 1 – 8 (that is not the number of the process standard currently debriefing) 
iii. Randomly choose person from the group that was chosen from the random number to share Keywords 
iv. Ask current group presenting to verify
v. Repeat until all 8 Process Standards have been covered
e. Relate “look-fors” for Administrative walk-throughs and observations for RISE evaluation type models – Show Slides #8 and #9 and pass out “
f. Debrief method used and how presenter was the guide on the side not sage on the stage. 
i. Lots of information in under 40 minutes or one class period

ii. Students gave approval not the teacher 

	27 min total

a. 2 min

b. 10 min

c. 5 min

d. 9 min

e. 1 min

STAY ON TIME!

STAY ON TIME!


	Model Differentiation of Lessons for Special Populations using the Lesson Plan Template
	Show Slide #10 to start the next activity while passing out the lesson plan template and the playing cards
a. Pass out Lesson Plan Template and Playing Cards and have teachers think about the three types of questions listed below
i. Planning Questions - To think about as a teacher while planning
ii. Pre-Assessing Questions - For teacher to ask for pre-assessing students. Include higher order thinking questions while pre-assessing

iii. Differentiation Questions - How can I adjust this lessons for student’s needs
b. Show Slide #11 and #12 for the Lesson Plan Template Document.  Assign activity to work on the lesson plan template based on grade level 
i. Graphing a linear function
ii. Determine pre-assessment questions for your expectations on the lesson.  Please make sure some pre-assessment questions are higher order thinking
c. Divide participants into 4 groups – Adjust your lesson plan based on your group assigned to you using the playing cards
i. Hearts - Regular Ed students – 
minimal pre-assessment knowledge
ii. Diamonds - EL students – 
good pre-assessment knowledge
iii. Club - Resource students – 
moderate pre-assessment knowledge
iv. Spade - High Ability students – 
excellent pre-assessment knowledge
d. Switch groups to share out adjustments to the lesson plan template 
i. Pair H – D, C – S

ii. Pair H – C, D – S

iii. Pair H – S, D – C 

e. Emphasize that it is the same activity and same content but students could be getting a different product or using a different process but always high  expectations

	Have Participants Self-split into 2 Groups – Grade 6 – 8 and Grades 9 – 12

	35 min total
a. 13 min

b. 4 min
c. 5 min

d. 10 min

e. 3 min

	Grades 6 – 8 work on scoring rubric for Open Ended Question
	a. Individually or in small groups, work through 2 sample items

b. Review our rubrics

c. Review sample responses to the sample items and discuss potential scoring using our rubrics

d. In groups, use the sample items to create similar items

e. Summary: Discuss how the sample items and rubrics can be used in the classroom

	35 min total

STAY ON TIME!

a. 9 min
b. 7 min

c. 5 min

d. 5 min

e. 9 min

STAY ON TIME!


	Grades 9 – 12 work on Purposeful Questions and Higher Order Thinking Questions
	a. Using what we have discussed so far focusing on the Lesson Plan Template #4, #7, #9 and #10 what are the types of questions that teachers need to be asking students about the mathematics they are learning? – Show Slide # 13 and discuss types of questions below.
b. Types of Questions
i. gathering Information – Relate to DOK  – Pre-assessment

ii. student’s thinking – Relate to DOK 2 – Checking for Understanding

iii. understanding the mathematics – Relate to DOK 3 –  Practice

iv. reflection and evaluation – Relate to DOK 4  –  Unit Assessment
c. Relate Types of Questions and the DOK question words and types of activities to ECA and GQE Assessment Questions.  Refer to Sample question(s) provided by assessment.
d. Pass out handouts that relate to Slides # 14 – 17 DOK question words and types of activities
e. Add to your lesson plan template 3 purposeful questions for areas #4, #7, #9 and #10


Where to find the Resources
Current Standards can be found at: http://www.doe.in.gov/standards 
Mathematics Standards and Resources can be found at: 
http

 HYPERLINK "http://www.doe.in.gov/standards/mathematics" ://

 HYPERLINK "http://www.doe.in.gov/standards/mathematics" www.doe.in.gov/standards/mathematics 
Content Framework Development Tools can be found at: 

http://www.doe.in.gov/content-framework-development-tool.pdf
Online Communities of Practice can be found at: 
http://www.doe.in.gov/elearning/online-communities-practice
Curriculum Resources can be found at: 
http://www.doe.in.gov/achievement/curriculum 
Assessment Resources can be found at: 
http://www.doe.in.gov/assessment 

ISTEP+ Resources can be found at: 
http://www.doe.in.gov/assessment/istep-grades-3-8 
ECA Resources can be found at: 


http://

 HYPERLINK "http://www.doe.in.gov/assessment/end-course-assessments-ecas" www.doe.in.gov/assessment/end-course-assessments-ecas 

WIDA Standards Resources can be found at: 
http://www.doe.in.gov/elme/wida 
Principles to Action – Ensuring Mathematical Success for All
                 Effective Teaching and Learning
	Beliefs for Teaching and Learning Mathematics

	Unproductive Beliefs
	Productive Beliefs

	Mathematics learning should focus on practicing procedures and memorizing basic number combinations.
	Mathematics learning should focus on developing understanding of concepts and procedures through problem solving, reasoning, and discourse.

	Students need only to learn and use the same standard computational algorithms and the same prescribed methods to solve algebraic problems.
	All students need to have a range of strategies and approaches from which to choose in solving problems, including, but not limited to, general methods, standard algorithms, and procedures.

	The role of the teacher is to tell students exactly what definitions, formulas, and rules they should know and demonstrate how to use this information to solve mathematics problems.
	The role of the teacher is to engage students in tasks that promote reasoning and problem solving and facilitate discourse that moves students toward shared understanding of mathematics.

	Students can learn to apply mathematics only after they have mastered the basic skills.
	Students can learn mathematics through exploring and solving contextual and mathematical problems.

	The role of the student is to memorize information that is presented and then use it to solve routine problems on homework, quizzes, and tests.
	The role of the student is to be actively involved in making sense of mathematics tasks by using varied strategies and representations, justifying solutions, making connections to prior knowledge or familiar contexts and experiences, and considering the reasoning of others.

	An effective teacher makes the mathematics easy for students by guiding them step by step through problem solving to ensure that they are not frustrated or confused.
	An effective teacher provides students with appropriate challenge, encourages perseverance in solving problems, and supports productive struggle in learning mathematics.


Effective Teaching and Learning. (2014). In Principles to Actions : Ensuring mathematical success for all (p. 11). Reston, VA: NCTM
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Process Standards for Mathematics Worksheet
	MATHEMATICAL PRACTICE
	KEYWORDS  from the paragraph description of the practice (8 or fewer words)
	IN MY OWN WORDS… (8 or fewer words)
	TEACHERS should…(to implement the practice-1 or 2 ideas)
	STUDENTS should…(what should it look like in action- 1 or 2 ideas) 

	PS.1: Make sense of problems and persevere in solving them.
	
	
	
	

	PS.2: Reason abstractly and quantitatively.
	
	
	
	

	PS.3: Construct viable arguments and critique the reasoning of others..
	
	
	
	

	PS.4: Model with mathematics.
	
	
	
	

	PS.5: Use appropriate tools strategically.
	
	
	
	

	PS.6: Attend to precision.
	
	
	
	

	PS.7: Look for and make use of structure.
	
	
	
	

	PS.8: Look for and express regularity in repeated reasoning.
	
	
	
	


PROCESS STANDARDS FOR MATHEMATICS
The Process Standards demonstrate the ways in which students should develop conceptual understanding of mathematical content, and the ways in which students should synthesize and apply mathematical skills.  
	PROCESS STANDARDS FOR MATHEMATICS
	

	PS.1: Make sense of problems and persevere in solving them.
	Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution.  They analyze givens, constraints, relationships, and goals.  They make conjectures about the form and meaning of the solution and plan a solution pathway, rather than simply jumping into a solution attempt.  They consider analogous problems and try special cases and simpler forms of the original problem in order to gain insight into its solution.  They monitor and evaluate their progress and change course if necessary.  Mathematically proficient students check their answers to problems using a different method, and they continually ask themselves, “Does this make sense?” and "Is my answer reasonable?"  They understand the approaches of others to solving complex problems and identify correspondences between different approaches.  Mathematically proficient students understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

	PS.2: Reason abstractly and quantitatively.
	Mathematically proficient students make sense of quantities and their relationships in problem situations.  They bring two complementary abilities to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved.  Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

	PS.3: Construct viable arguments and critique the reasoning of others. 
	Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments.  They make conjectures and build a logical progression of statements to explore the truth of their conjectures.  They analyze situations by breaking them into cases and recognize and use counterexamples.  They organize their mathematical thinking, justify their conclusions and communicate them to others, and respond to the arguments of others.  They reason inductively about data, making plausible arguments that take into account the context from which the data arose.  Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an argument—explain what it is.  They justify whether a given statement is true always, sometimes, or never.  Mathematically proficient students participate and collaborate in a mathematics community.  They listen to or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.  

	PS.4: Model with mathematics. 
	Mathematically proficient students apply the mathematics they know to solve problems arising in everyday life, society, and the workplace using a variety of appropriate strategies.  They create and use a variety of representations to solve problems and to organize and communicate mathematical ideas.  Mathematically proficient students apply what they know and are comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later.  They are able to identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts and formulas.  They analyze those relationships mathematically to draw conclusions.  They routinely interpret their mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

	PS.5: Use appropriate tools strategically.
	Mathematically proficient students consider the available tools when solving a mathematical problem.  These tools might include pencil and paper, models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software.  Mathematically proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their limitations.  Mathematically proficient students identify relevant external mathematical resources, such as digital content, and use them to pose or solve problems.  They use technological tools to explore and deepen their understanding of concepts and to support the development of learning mathematics.  They use technology to contribute to concept development, simulation, representation, reasoning, communication and problem solving.  

	PS.6: Attend to precision.
	Mathematically proficient students communicate precisely to others.  They use clear definitions, including correct mathematical language, in discussion with others and in their own reasoning.  They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately.  They express solutions clearly and logically by using the appropriate mathematical terms and notation.  They specify units of measure and label axes to clarify the correspondence with quantities in a problem.  They calculate accurately and efficiently and check the validity of their results in the context of the problem.  They express numerical answers with a degree of precision appropriate for the problem context.

	PS.7: Look for and make use of structure.
	Mathematically proficient students look closely to discern a pattern or structure.  They step back for an overview and shift perspective.  They recognize and use properties of operations and equality.  They organize and classify geometric shapes based on their attributes.  They see expressions, equations, and geometric figures as single objects or as being composed of several objects.

	PS.8: Look for and express regularity in repeated reasoning.
	Mathematically proficient students notice if calculations are repeated and look for general methods and shortcuts.  They notice regularity in mathematical problems and their work to create a rule or formula.  Mathematically proficient students maintain oversight of the process, while attending to the details as they solve a problem.  They continually evaluate the reasonableness of their intermediate results.
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Indiana Academic Standards 2014 Lesson Plan Alignment Template
Subject(s): ____________________   Period(s): _________ Grade(s): _____________
Teacher(s): ____________________________________ School: __________________
The lesson plan alignment tool provides examples of the instructional elements that should be included in daily planning and practice for the Indiana Academic Standards. The template is designed as a developmental tool for teachers and those who support teachers. It can also be used to observe a lesson and provide feedback or to guide lesson planning and reflection.

	LESSON ELEMENT
PROVIDE STUDENT-FRIENDLY TRANSLATION WHERE APPLICABLE

	1. Grade level Indiana Academic Standard(s) 2014 the lesson targets include: 


	2. Learning Target(s): 


	3. Relating the Learning to Students: 


	4. Assessment Criteria for Success: 


	5. - Content Area Literacy standards for History /Social Studies, Science, & Technical Subjects: 
- Math  Process Standard(s):


	http://www.doe.in.gov/sites/default/files/standards/indiana-academic-standards-2014-aligned-lesson-plan-template-blank.docx

	6. Academic Vocabulary: 


	7. Examples/Activities/Tasks: 


	8. Resources/Materials: 


	9. Access and Engagement for All:  


	10. Differentiation/Accommodations: 



Indiana Academic Standards Aligned Lesson:  Reflection
· In addition, please choose ONE question below to respond to after you have taught the lesson OR create your own question and respond to it after you have taught the lesson.
1. How did this lesson support 21st Century Skills?
2. How did this lesson reflect academic rigor?
3. How did this lesson cognitively engage students? 
4. How did this lesson engage students in collaborative learning and enhance their collaborative learning skills? 
http://www.doe.in.gov/sites/default/files/standards/indiana-academic-standards-2014-aligned-lesson-plan-template-blank.docx
Posing Purposeful Questions

Effective teaching of mathematics uses purposeful questions to assess and advance students’ reasoning and sense making about important mathematical ideas and relationships.

Effective mathematics teaching relies on questions that encourage students to explain and reflect on their thinking as an essential component of meaningful mathematical discourse.  Purposeful questions allow teachers to discern what students know and adapt lessons to meet varied levels of understanding, help students make important mathematical connections, and support students in posing their own questions. However, merely asking questions is not enough to ensure that students make sense of mathematics and advance their reasoning. Two critical issues must be considered—the types of questions that teachers ask and the pattern of questioning that they use.
Teacher and student actions

In effective teaching, teachers use a variety of question types to assess and gather evidence of student thinking, including questions that gather information, probe understanding, make the mathematics visible, and ask students to reflect on and justify their reasoning. Teachers then use patterns of questioning that focus on and extend students’ current ideas to advance student understanding and sense making about important mathematical ideas and relationships.  The teacher and student actions listed in the table below provide a summary of using questions purposefully in the mathematics classroom.
	Pose purposeful questions

Teacher and student actions

	What are teachers doing?
	What are teachers doing? 

	Advancing student understanding by asking questions that build on, but do not takeover or funnel, student thinking.


	Expecting to be asked to explain, clarify, and elaborate on their thinking.


	Making certain to ask questions that go beyond gathering information to probing thinking and requiring explanation and justification.


	Thinking carefully about how to present their responses to questions clearly, without rushing to respond quickly.



	Asking intentional questions that make the mathematics more visible and accessible for student examination and discussion.


	Reflecting on and justifying their reasoning, not simply providing answers



	Allowing sufficient wait time so that more students can formulate and offer responses.
	Listening to, commenting on, and questioning the contributions of their classmates.


Effective Teaching and Learning. (2014). In Principles to Actions : Ensuring mathematical success for all (p. 41). 

Reston, VA: NCTM.

Researchers have created a variety of frameworks to categorize the types of questions that teachers ask (e.g., Boaler and Brodie 2004; Chapin and O’Connor 2007). Though the categories differ across frameworks, commonalities exist among the types of questions. For example, the frameworks generally include questions that ask students to recall information, as well as questions that ask students to explain their reasoning. Figure 14 displays a set of question types that synthesizes key aspects of these frameworks that are particularly important for mathematics teaching. Although the question types differ with respect to the level of thinking required in a response, all of the question types are necessary in the interactions among teachers and students. For example, questions that gather information are needed to establish what students know, while questions that encourage reflection and justification are essential to reveal student reasoning.
	Question type
	Description
	Examples

	1.
	Gathering information
	Students recall facts, definitions, or procedures.
	When you write an equation, what does the equal sign tell you?  

What is the formula for finding the area of a rectangle?

What does the interquartile range indicate for a set of data?

	2.
	Probing thinking
	Students explain, elaborate, or clarify their thinking, including articulating the steps in solution methods or the completion of a task.
	As you drew that number line, what decisions did you make so that you could represent 7 fourths on it?

Can you show and explain more about how you used a table to find the answer to the Smartphone Plans task?

It is still not clear how you figured out that 20 was the scale factor, so can you explain it another way?

	3.
	Making the mathematics visible
	Students discuss mathematical structures and make connections among mathematical ideas and relationships.
	What does your equation have to do with the band concert situation?

How does that array relate to multiplication and division?

In what ways might the normal distribution apply to this situation?

	4.
	Encouraging reflection and justification
	Students reveal deeper understanding of their reasoning and actions, including making an argument for the validity of their work.
	How might you prove that 51 is the solution? 
How do you know that the sum of two odd numbers will always be even?

Why does plan A in the Smartphone Plans task start out cheaper but become more expensive in the long run?


Effective Teaching and Learning. (2014). In Principles to Actions : Ensuring mathematical success for all (pgs. 37 - 38). 

Reston, VA: NCTM.
Mathematical tasks can range from a set of routine exercises to a complex and challenging problem that focuses students’ attention on a particular mathematical idea. Stein and colleagues (Stein, Grover, and Henningsen 1996; Stein and Smith 1998) have developed a taxonomy of mathematical tasks based on the kind and level of thinking required to solve them. Smith and Stein (1998) show the characteristics of higher- and lower-level tasks and provide samples in each category; figure 3 reproduces their list of the characteristics of tasks at four levels of cognitive demand, and figure 4 provides examples of tasks at each of the levels.
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Effective Teaching and Learning. (2014). In Principles to Actions : Ensuring mathematical success for all (pg. 18). 

Reston, VA: NCTM.
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Engaging in the Process Standards – “Look-fors”
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