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[bookmark: _Toc223695036]Introduction to Mathematical Language Routines 
Language development can be built into teachers’ instructional practice and students’ classroom experience by intentionally designing materials, teacher commitments, administrative support and professional development. 
[bookmark: _mra0ox3tglpl]Theory of Action 
Mathematical Language Routines are supported by the Theory of Action, which is grounded in four key concepts:
[bookmark: _7oqpsav3ou4b]Interdependence of Learning
Mathematical understanding and language competence develop interdependently. Deep conceptual learning is gained through language. Ideas take shape through words, texts, illustrations, conversations, debates, examples, etc. Teachers, peers, and texts serve as language resources for learning.
[bookmark: _3jx0wmwotm0a]Scaffolding Routines
Scaffolding provides temporary supports that foster student autonomy. Language learners can engage deeply with mathematical ideas under instructional conditions. Mathematical language development occurs when students use language to make meaning and engage with challenging problems beyond their ability to solve independently, requiring interaction with peers. 
[bookmark: _4y57oijh5u1e]Instructional Responsiveness
Instruction supports learning when teachers respond to students’ verbal and written work. Eliciting student thinking through language allows teachers and students to respond formatively to the language students generate. Formative peer and teacher feedback creates opportunities for revision and refinement of content understanding and language.
[bookmark: _hidp5qugv9yu]Student Agency
Students are agents in their own mathematical and linguistic sense-making. Mathematical language proficiency is developed through the process of actively exploring and learning mathematics. Language is action. In the very “doing” of math, students have naturally occurring opportunities to need, learn, and notice mathematical ways of making sense and talking about ideas and the world. These experiences support learners to expand their existing language toolkits.

[bookmark: _de85rvm4vyu4]Design Principles
The framework for supporting emerging bilingual students in this curriculum includes four design principles for promoting mathematical language use and development.  These four principles are guides for curriculum development, planning and execution of instruction, and the structure and organization of interactive opportunities for students. They also serve as guides for observation, analysis, and reflection on student language and learning. The design principles motivate the use of mathematical language routines.
[bookmark: _ld8454cqfgzs]Support Sense-Making
Teachers can make language more accessible for students by amplifying rather than simplifying speech or text. Amplifying means anticipating where students might need language support to understand concepts or mathematical terms, and providing multiple ways to access them.
[bookmark: _77zalrtbsrp6]Optimize Output
Linguistic output is when students communicate their ideas to others in oral, written, or visual formats. All students benefit from repeated, strategically optimized, and structured opportunities to articulate mathematical ideas into linguistic expression.
[bookmark: _pxox1ctqfxbr]Cultivate Conversation
Conversations are back and forth interactions with multiple turns that build up ideas about math. They scaffold students developing mathematical language because conversations provide opportunities to simultaneously make meaning, communicate that meaning, and refine how content understandings are communicated.
[bookmark: _dftnl6r7hvkh]Maximize Meta-Awareness
Language is a tool that not only allows students to communicate their math understanding to others, but also to organize their own experiences, ideas, and learning for themselves. Meta-awareness is consciously thinking about one's own thought processes or language use. It can be strengthened when teachers ask students to explain to each other the strategies they used to solve a challenging problem.
[bookmark: _2u10lsx2ec39]

[bookmark: _Toc223695037]Mathematical Language Routines 
These routines facilitate attention to student language in ways that support “in-the-moment teaching,” peer assessment, and self-assessment. The feedback from these routines helps students revise and refine how they organize and communicate their own ideas and ask questions to clarify their understanding of others’ ideas. The eight MLRs included in this curriculum are:
[bookmark: _u5rwuwhi1o3i]MLR 1 Stronger and Clearer Each Time 
Students write a response to a math problem, then verbally share their response with a partner to get feedback from the listener to improve the response, and revise their original written response based on the feedback they received.
[bookmark: _kfgxjudtk6y]MLR 2 Collect and Display
Students access their own and others mathematical ideas as the teacher scribes the language, strategies, and concepts students use during partner, small group, or whole-class discussions using written words, diagrams, and pictures.
[bookmark: _3p6k8n5ikh96]MLR 3 Clarify, Critique, Correct
Students rewrite a math response from an example that is incorrect, incomplete, or otherwise ambiguous.
[bookmark: _ryy3d6o3ktxt]MLR 4 Information Gap 
In a group, each student has different parts of the math context and they work together to piece together that information orally and/or visually to bridge the gap between the parameters of a math situation and a question to solve a math problem.
[bookmark: _p59ur9no0irh]MLR 5 Co-Craft Questions
Students take a provided math “answer” to create a problem that could result in that answer or use a given context to create a problem that can be answered using that context.
[bookmark: _9ioq8zmzlyil]MLR 6 Three Reads
Students are guided to read the problem three separate times with three separate purposes with quick discussions between each read.
[bookmark: _emiymaee8c0y]MLR 7 Compare and Connect
Students identify, compare, and contrast their own understandings with other students’ mathematical approaches, representations, concepts, examples, and language.
[bookmark: _grd7f4vs6pu5]MLR 8 Discussion Supports
Students access strategies in multi-modal ways, like visuals, aural, animation/movement, and symbols as modes, to help students better make sense of complex language, ideas, and classroom communication.
[bookmark: _s40626q4v3wf][bookmark: _Toc223695038]Navigating Support for English Language Learners
Each MLR is represented throughout the RAISE Algebra I curriculum with a box that gives helpful, lesson-specific suggestions on how to scaffold the content.
[image: Example MLR box from Openstax Algebra 1, each part labeled with a number 1-6. The parts are described below]
1. Each gray box (in the teacher’s guide, activity within a lesson) will say either Support for English Language Learners or Support for Students with Disabilities.
2. Mathematical Language Routines: Each support uses one of the MLRs created to amplify, assess, and develop students' language. Each of these routines are described in detail later in the teacher’s guide along with student supports and videos.
3. Language Domains: Each of the language domains supported by this activity will be listed: representing listening, conversing, reading or writing. As described earlier, each language domain aligns to an ELP standard.
4. Design Principles: Each support has been aligned to one or more of the four design principles. You can learn more about each design principle in the following sections.
1. Support sense-making
2. Optimize output
3. Cultivate conversation
4. Maximize meta-awareness
5. Video: You can learn more about the routine through instructional videos for MLR 3, MLR 5, MLR, 6 and MLR 7.
6. Graphic Organizers: MLR 1 through MLR 7 have a set of graphic organizers that can be printed to support students participating in the routine.
[bookmark: _o2ubajfj5pv5]

[bookmark: _Toc223695039]MLR 1 Stronger and Clearer Each Time
[bookmark: _pb4mickiuhc7]Purpose
According to Zweirs (2014): 
To provide structured and interactive opportunity for students to revise and refine both their ideas and their verbal and written output.
The main idea is to have students think and write individually about a question, use a structured pairing strategy to have multiple opportunities to refine and clarify their response through conversation, and then finally revise their original written response. 
[bookmark: _c30kxcrajoq1]Subsequent conversations and second drafts should naturally show evidence of incorporating or addressing new ideas and language. They should also show evidence of refinement in precision, communication, expression, examples, and reasoning about mathematical concepts.

[image: Rice and OpenStax logos]
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[bookmark: _7mriicbrp35][bookmark: _Toc223695040]MLR 1 Stronger and Clearer Each Time: How It Happens
Prompt: Provide a thought-provoking question or prompt. 
· Guide students to think about a concept or big idea connected to the lesson goal. 
· Make prompt answerable in the format of the activity’s primary language function.
Response: Direct students to draft a response to the prompt by writing or drawing their initial thoughts.
· Encourage students to format their responses in the primary language function.
· Allow incomplete drafts in the Structured Pair Meetings step. 
· Guide students to write or draw something before they meet a partner. 
a. This guidance can come over time as class culture is developed, strategies and supports for getting started are shared, and students become more comfortable with the low stakes of this routine.
Structured Pair Meetings: Rotate students through 1-2 minute meetings with 2-3 different partners (structured pairing strategy). 
· Direct students to take turns being a speaker and a listener in each meeting.
a. Speakers should share their ideas without looking at their first draft, if possible. 
b. Listeners should: 
· Ask questions for clarity and reasoning
· Press for details and examples
· Give feedback that is relevant to the primary language function 
Response - Second Draft: Have students revise their first draft after fine tuning their ideas (2-3 minutes). 
· Encourage students to revise their drafts using both borrowed ideas from partners, as well as any changes students made to their original ideas during their meetings.
a. Stronger with better evidence of mathematical content understanding
b. Clearer with more precision, organization, and features of the primary language function.
· Ask students to compare their first and second drafts to see improvement.


[bookmark: _Toc223695041]MLR 1 Stronger and Clearer Each Time: Graphic Organizer
[bookmark: _x6qracc3osk2]Write: Record the given Problem in the space below.


[bookmark: _amis8imn96p2]Think: How can I solve it? How will I know if I get the correct solution? 
Use this space to record your “rough draft” thinking.


[bookmark: _7v4xpol4sqwz]Share: Explain your answers above to your partner. 
[bookmark: _db9a59jd4pox]Record the questions they ask and your responses below.
[image: Thinking person]How can I solve this?


My response:


[image: Thinking person]How will I know if I get the correct solution?


My response:

Think: What ideas did I get from talking with my partner? Did that change my solution or approach to solving the problem? 
Use this space to record your “rough draft” thinking 

[bookmark: _lv00ds2j7xuq]Revise: After talking with your partner, how will you solve the problems now? How will I know if I get the correct solution? 
[bookmark: _ivyy3dykl1k7]

[bookmark: _hya88bs2nj4g]Think: What ideas did I get from talking with my partner? Did that change my solution or approach to solving the problem? 
Use this space to record your “rough draft” thinking.
[bookmark: _ivqauvbkayik]

[bookmark: _mbi2k8v7eyuq]Write: Record your steps, solution, and how you know it is correct.  
[bookmark: _u1xz9fsuyed9]



[bookmark: _91zarf163epl][bookmark: _dkus07rdidwd]

[bookmark: _Toc223695042]MLR 2 Collect and Display
[bookmark: _6a5n24fuu46r][bookmark: _d681mchej9q8]Purpose
According to Dieckman (2017):
To capture a variety of students’ oral words and phrases into a stable, collective reference.
The intent of MLR 2 is to stabilize the varied and fleeting language in use during mathematical work, in order for students’ own output to become a reference in developing mathematical language. The teacher listens for and scribes the language students use during partner, small group or whole class discussions using written words, diagrams and pictures. This collected output can be organized, revoiced, or explicitly connected to other languages in a display that all students can refer to, build on, or make connections with during future discussion or writing.
Throughout the course of a unit (and beyond), teachers can reference the displayed language as a model, update and revise the display as student language changes, and make bridges between prior student language and new disciplinary language (Dieckman, 2017). This routine provides feedback for students in a way that supports sense-making while simultaneously increasing meta-awareness of language. It provides an opportunity to not only showcase connections between student ideas and new vocabulary, but also highlight examples of students using disciplinary language functions, beyond just vocabulary words.

[bookmark: _lsj73qbfgcyk][bookmark: _rpy5ik82afil][bookmark: _Toc223695043]MLR 2 Collect and Display: How It Happens
Collect: Circulate and listen to students talk in pairs, groups, or as a whole class. 
· Jot down the words, phrases, drawings or writing that students use.
· Record them digitally, with a clipboard, or directly onto poster paper.
· A whiteboard is not recommended due to the risk of erasure.
· Capture multiple ways that students use language related to:
· Lesson content goals
· Relevant disciplinary language function(s)
Display: Visually display the language you collected for the whole class to see.  
· Use it as a reference during further discussions throughout the lesson and unit.
· Encourage students to suggest revisions and updates. 
· Add connections to the display as students gradually develop both new mathematical ideas and new ways of communicating ideas.



[bookmark: _Toc223695044]MLR 2 Collect and Display: Graphic Organizer
Directions: Record notes from your Teacher's Display on the left. On the right, record your thoughts, explanations, and questions. Use the given prompts on the right to guide your thinking, then add your own in the extra space. Connect your thinking to the teacher display with arrows. 
	Teacher Display: Collected Words, Phrases, & Drawing
	My Thoughts, Explanations, & Questions

	   


	   This makes me think of…
This makes sense because…


   This is similar to something we learner earlier. It connects to… because…
I would rephrase this differently. I would say… instead of…
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[bookmark: _rz5kxnpkx4vd][bookmark: _Toc223695045]MLR 3 Clarify, Critique, Correct
[bookmark: _hm69yqhvzxyn][bookmark: _y7bt0hmprlpk]Purpose
To give students a piece of mathematical writing that is not their own to analyze, reflect on, and develop.
The intent of MLR 3 is to prompt student reflection with an incorrect, incomplete, or ambiguous written mathematical statement, and for students to improve upon the written work by correcting errors and clarifying meaning. Teachers can demonstrate how to effectively and respectfully critique the work of others with “meta-think-alouds” and pressing for details when necessary.
	[image: ]Watch Video 

	[image: QR code that links to same site as hyperlink in text.]Clarify, Critique, Correct is a routine that fortifies output and engages students in meta-awareness. More than just error analysis, this routine purposefully engages students in considering both the author’s mathematical thinking and the features of their communication. 
Watch our instructional video and follow along with the materials in the video description to learn more about this routine. 


[bookmark: _mf2wl5zfslh1][bookmark: _i14ts7x57szj]


[bookmark: _Toc223695046]MLR 3 Clarify, Critique, Correct: How It Happens
Original Statement: Provide students with a written mathematical statement that contains intentional mistakes (1-2 minutes).
· The mistakes should include:
· Conceptual (or common) errors in mathematical thinking
· Ambiguities in language
· Use the lesson goals to dictate the mathematical errors.
· Select language ambiguities to reflect common or typical language challenges.
Partner Discussion: Encourage students to discuss the original statement in pairs  (2-3 minutes). 
· Provide general guiding questions for their discussion:
· What do you think the author means?
· Is anything unclear?  
· Are there any reasoning errors?
· Add 1–2 questions that specifically address the content goals and relevant disciplinary language function(s), if desired.
Improved Statement: Ask students to individually revise the statement (3-5 minutes).
· Encourage students to draw on the conversations with their partners.
· Students must:
· Resolve any mathematical errors or misconceptions
· Clarify ambiguous language
· Add other requirements, as needed, for the improved statement.
· Highlight specific requirements aligned with the content goals and disciplinary language function of the activity.
[bookmark: _5gor07jpb0tq][bookmark: _x7j7vs996kp]

[bookmark: _Toc223695047]MLR 3 Clarify, Critique, Correct: Graphic Organizer
[bookmark: _lx6xqavu0mbs]Write: Record the problem with the mistake in the space below.


[bookmark: _ko1kyv3lc3wd]Think: How would I solve the problem? How will I know if I get the correct solution? 
Use this space to record your “rough draft” thinking.


[bookmark: _sgdjo660fl10]Write: Describe or show the correction(s) you think is needed in the space below. 


[bookmark: _n376tl17cw4y]Share: Explain your correction(s) above to your partner or class. 
	[image: Thinking Partner A]
	Do they agree?
 Yes
or
No


	[image: Thinking Partner B]


Think: What ideas did I get from my partner or class? Did that change my
correction(s) or approach to solving the problem?
Use this space to record your “rough draft” thinking.
[bookmark: _pk0cb1jxlynk]

Write: Record your final correction below, and how you know the problem or statement is now correct.


[bookmark: _718gbcyrfz1d]
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[bookmark: _7vxjbzmu0rc3]MLR 3 Clarify, Critique, Correct: Guide 
	CRITERIA
	PLAN
	APPLY
	OPTIMIZE
	EXTEND

	Mathematical Language
The teacher leads students to progress to the mathematical learning goal through mathematical language.
	The teacher plans to identify a grade-level task worthy of optimizing output and maximizing meta-awareness, describe how optimizing output and maximizing meta-awareness contribute directly to the mathematical learning goal, and generate interest in using mathematical language.
	The teacher leads students to use mathematical vocabulary required by the mathematical learning goal through a series of intentional questions, e.g., "What term(s) best represents this concept?" …
	…AND uses sentence frames and prompts to support receptive language processing and expressive language precision. …
	… AND increases the use of relevant mathematical vocabulary throughout the lesson.

	Refinement
The teacher leads students to refine peers' mathematical writing by correcting errors and clarifying meaning.
	The teacher plans to curate or create a piece of mathematical writing that intentionally models an incorrect and conscious belief about mathematics (i.e., an error) and ambiguous language, and prepares guiding questions for discussion (e.g., "What is unclear?"; "What reasoning errors do you see?": "What does the author mean?") that generate interest in critiquing the mathematical reasoning of others as opposed to answer getting.
	The teacher leads students to analyze, reflect on, and develop a piece of incorrect, incomplete, or ambiguous mathematical writing by evaluating the clarity and accuracy of the author's mathematical thinking and how they communicate it. …
	…AND generate and compare multiple clear and accurate iterations of the mathematical writing. … 
	… AND participate in a culture that values error analysis and respectful critique of others' thinking.

	Cognition
The teacher leads students to cognitive engagement by optimizing output and maximizing meta-awareness.
	The teacher plans opportunities to communicate a clear and compelling purpose for critiquing the mathematical reasoning of others through describing mathematical thinking orally, visually, and in writing and strengthening the "meta-" connections and distinctions between mathematical ideas, reasoning, and language.
	The teacher leads students to internalize a clear and compelling purpose for critiquing the mathematical reasoning of others through describing mathematical thinking orally, visually, and in writing and self-monitoring their mathematical reasoning when evaluating their peers' reasoning. …
	… AND models meta-cognitive strategies that teach students how to clarify their own reasoning and language use. …
	… AND has students critique their peers' and their own reasoning and language use regularly and autonomously.
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[bookmark: _foufi3pgd1i][bookmark: _Toc223695048]MLR 4 Information Gap
[bookmark: _vtu3jawpph2g]Purpose
According to Gibbons (2002):
To create a need for students to communicate.
MLR 4 allows teachers to facilitate meaningful interactions by positioning some students as holders of information that is needed by other students. The information is needed to accomplish a goal, such as solving a problem or winning a game. With an information gap, students need to orally (or visually) share ideas and information in order to bridge a gap and accomplish something that they could not have done alone. Teachers should demonstrate how to ask for and share information, how to justify a request for information, and how to clarify and elaborate on information. This routine cultivates conversation.
[bookmark: _nx7u5pibb6fn][bookmark: _ttvtj685bqie][bookmark: _naiouuk537ax]

[bookmark: _Toc223695049]MLR 4 Information Gap: How It Happens
Set-up: Assign students a partner and a role based on their respective cards:
	Role
	Partner A
	Partner B

	Card
	A “problem card” with a problem that must be solved
	A “data card” with the information, diagrams, tables, etc. needed to solve Partner A’s problem

	Limitation
	Cannot see the data
Must justify their specific information request
	Cannot see the problem
Cannot share information unless Partner A specifically asks for it

	Goal
	Produce clear and specific requests by:
1. Determining what information they need
2. Asking Partner B for that specific information
	Work to understand more about the problem by listening to Partner A’s:
1. Specific information requests
2. Request justifications


Bridging the Gap: Encourage pairs to follow these guiding steps until Partner A believes they have all the information they need to solve the problem.
· Partner B asks “What specific information do you need?” Partner A asks for specific information from Partner B.
· Before sharing the requested information, Partner B presses Partner A for a justification by asking “Why do you need that information?”
· Partner A explains how they plan to use the information.
· Partner B continues to ask clarifying questions as needed, and then provides the information.
Solving the Problem: Ask students to independently solve the problem then compare answers with their partner.
· Tell Partner A to share the problem card with Partner B, but tell Partner B not to share the data card yet.
· Have both students solve the problem alone, then discuss their personal strategies. 
· Instruct Partner B to share the data card after the discussion.
[bookmark: _k1wvvtj1gxf9][bookmark: _m22webblfz9f]

[bookmark: _Toc223695050]MLR 4 Information Gap: Graphic Organizer
[bookmark: _5xov1d2kn96g]Directions: 
Look at your card. Use the prompts below to guide the conversation with your partner. Fill in the questions and responses in the given spaces. Then use the information to solve the problem individually. Once you have solved the problem, compare your solutions. 
[image: Problem Card Partner]Can you tell me ___? (What information do you need?)

[image: Data card partner]Why do you need to know ___? (Repeat information requested.)

I need to know because…

Okay, the data says…

What else do you need to know?

[image: Data card partner][image: Problem card partner][image: Problem card partner]Can you tell me ___? (What information do you need?)

Why do you need to know ___? (Repeat information requested.)

I need to know because…

Okay, the data says…

What else do you need to know?

[image: data card partner]Can you tell me ___? (What information do you need?)

Why do you need to know ___? (Repeat information requested.)

I need to know because…

Okay, the data says…

My Solution
My Partner’s Solution


[bookmark: _25ex484uukc0]
Evaluate: Compare you and your partner’s solutions. 
	[image: Problem card partner]
	Do they agree?
 Yes
or
No


	[image: Data card partner]


[bookmark: _z01tk4p4bo6q]Explain: Why are your solutions the same or not the same…
[bookmark: _rnstidi6su2i][bookmark: _tnuz1yuaxta5][bookmark: _xk0yh747yig5]



[bookmark: _Toc223695051]MLR 5 Co-Craft Questions 
[bookmark: _lg6ae2888omw][bookmark: _lkiai3ne5jkl]Purpose
To allow students to get inside of a context before feeling pressure to produce answers, to create space for students to produce the language of mathematical questions themselves, and to provide opportunities for students to analyze how different mathematical forms and symbols can represent different situations.
Through the MLR 5 routine, students are able to use conversation skills to generate, choose (argue for the best one), and improve questions and situations as well as develop meta-awareness of the language used in mathematical questions and problems.
	[image: ]Watch Video 

	[image: QR code that links to same site as hyperlink in text.]Co-craft questions is an MLR that invites students to become comfortable with a mathematical context rather than focusing on producing answers. In this routine, students first create questions themselves. Then, they analyze how different mathematical forms and symbols are able to be used to represent different situations.
Watch our instructional video and follow along with the materials in the video description to learn more about this routine.


[bookmark: _y6w2jyp1rdc][bookmark: _j35zhjoueubz]

[bookmark: _Toc223695052]MLR 5 Co-Craft Questions: How It Happens
Hook: Provide students with a hook. 
· The hook can be:
· Context or a stem for a problem, with or without values
· A picture, video, or list of interesting facts
Generate: Ask students to write down possible mathematical questions about the situation (1-2 minutes).
· A mathematical question could be:
· Answerable by doing math and about the situation
· Information that might be missing
· Assumptions they think are important
Compare: Identify mathematical questions aligned to the lesson
· Have students compare their questions with a partner (1–2 minutes) and then share with the class.
· Demonstrate how to identify specific questions that are aligned to the content goals of the lesson as well as the disciplinary language function.
· Alternatively, ask students to demonstrate.
· Demonstrate adapting a question to align with specific content or function goals, if there are no clear examples.
· Alternatively, ask students to adapt questions (2–3 minutes).
Reveal: Show students the actual questions that they will work on. 
· [bookmark: _tmfqw7in5i5k][bookmark: _ukjbyq7dvtai]Alternatively, select them from the list that students generated.
[bookmark: _dlox2esk09mz][bookmark: _gi5q2xdehh41]

[bookmark: _Toc223695053]MLR 5 Co-Craft Questions: Graphic Organizer
[bookmark: _1fa6fkg1ez6f]Write: Record the given scenario or displayed information in the space below.
[bookmark: _nbdll3hgll45]

[bookmark: _cislpx6l8e3b]Think: What mathematical questions can you ask given this information?
Use this space to record your “rough draft” thinking.
[bookmark: _dn8m8bg96fga]

[bookmark: _fxzchpqwjtfv]Share: Discuss your questions with your classmates. Are your questions similar?
· Record questions shared with you below. 
· Discuss the questions and revise them based on the conversation. 
· Choose the question(s) you think best. Be prepared to share your chosen question(s) with the class.





Think: What ideas did you get from the class discussion?
Use this space to record your “rough draft” thinking.


Revise: What does the class decide is the best mathematical question for this scenario? Is this different from the question you originally chose? 


Record: Write the given mathematical question for the scenario. 


Reflect: How does your chosen question(s) compare with the given mathematical
question? 
Do they use the same information? Are they focused on the same variable(s)?



[bookmark: _vjeji24gbskc]
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[bookmark: _kgakyt6qc5a3][bookmark: _Toc223695054]MLR 5 Co-Craft Questions Guide
	CRITERIA
	PLAN
	APPLY
	OPTIMIZE
	EXTEND

	Mathematical Language
The teacher leads students to progress to the mathematical learning goal through mathematical language.
	The teacher plans to identify a grade-level task worthy of cultivating conversation and maximizing meta- awareness, describe how conversation and meta-awareness contribute directly to the mathematical learning goal, and generate interest in using mathematical language.
	The teacher leads students to use mathematical vocabulary required by the mathematical learning goal and make connections between mathematical vocabulary and the task context. …
	… AND justify how their questions are mathematical. …
	… AND increase the use of mathematical vocabulary throughout the lesson.

	Questioning
The teacher leads students to deeply understand a mathematical task through producing and analyzing questions.
	The teacher plans a task-aligned "hook," time for students to write questions, time for students to compare questions, the task reveal and anticipated student questions, and methods to generate interest in problem-posing as opposed to answer-getting.
	The teacher leads students to propose, review, and compare mathematical questions in response to a "hook" and to understand what the actual task question requires of them. …
	… AND reflect on how the actual question compares to the proposed questions. …
	… AND create an entirely new task(s) using a proposed question(s) to solve.

	Cognition
The teacher leads students to cognitive engagement through cultivated conversation and meta-awareness.
	The teacher plans opportunities and supports for constructive mathematical conversations (e.g., pairs, groups, and whole class) and time to strengthen the "meta-"connections and distinctions between mathematical ideas, reasoning, and language.
	The teacher leads students to internalize a clear and compelling purpose for conversation, mutually share ideas about questions, and focus on how to improve communication and/or reasoning about mathematical concepts. …
	… AND clarify their own reasoning and that of others. …
	… AND reinforce a culture that values introspection and communication effort.
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[bookmark: _a6rbwrrhskuy][bookmark: _Toc223695055]MLR 6 Three Reads
[bookmark: _p2g2jkmb75xn][bookmark: _30j5lztbrcrw]Purpose
According to Kelemanik, Lucenta, & Creighton (2016):
To ensure that students know what they are being asked to do, create opportunities for students to reflect on the ways mathematical questions are presented, and equip students with tools used to actively make sense of mathematical situations and information
In the MLR 6 routine, students are supported in reading a mathematical text, situation, or word problem three times, each with a particular focus. The intended question or main prompt is intentionally withheld until the third read so that students can concentrate on making sense of what is happening in the text before rushing to a solution or method.

This routine supports reading comprehension, sense-making, and meta-awareness of mathematical language. It also supports negotiating information in a text with a partner through mathematical conversation.
	[image: ]Watch Video 

	[image: QR code that links to same site as hyperlink in text.]MLR 6 Three Reads allows students to read a math scenario three different times with a different goal for each read. For the first read, students attempt to understand the context of the scenario. In the second read, students read the scenario to understand the mathematics. The final or third read allows students to evoke inquiry-based questions based on the math scenario.
Watch our instructional video and follow along with the materials in the video description to learn more about this routine.


[bookmark: _x7gdd1n2yqmh][bookmark: _ftz5mbd0i405]

[bookmark: _Toc223695056]MLR 6 Three Reads: How It Happens
Read #1: Understand the Situation, Context or Main Idea (1 min)
· Conduct a Shared Reading (one person reads aloud, everyone else reads with them).
· Ask students “what is this situation about?” after the reading.
· Identify and resolve any challenges with any non-mathematical vocabulary.
Read #2: Identify Quantities 
· Conduct an Individual, Pairs, or Shared Reading.
· Have students list the things that can be counted or measured.
· Encourage them to focus on the names of the quantities, not specific values.
· Urge students to be specific about the quantities rather than discuss their relevance.
· Examples: “number of people in her family” rather than “people,” or “number of markers” instead of “markers”
· Listen for quantities that are explicit (example: 32 apples) in comparison to others which are implicit (example: the time it takes to brush one tooth).
Read #3:  Final Question or Prompt (1-2 mins)
· Conduct an Individual, Pairs, or Shared Reading.
· Reveal the final question or prompt.
· Facilitate discussion about possible solution strategies, referencing the relevant quantities recorded after the second read.
· Suggest that students create diagrams to represent the relationships among quantities identified in the second read, or to represent the situation with a picture (Asturias, 2014).
[bookmark: _o0dmv3oxsgcu][bookmark: _lg3irjnd3ycq][bookmark: _z5zzejnulpsf]

[bookmark: _Toc223695057][image: ]MLR 6 Three Reads: Graphic Organizer
First Read 
· Summarize the scenario without using any numbers or values.
· Create a sketch, if possible.
· Define the problem without using values.


[image: ]Second Read
· What are the given values and unknown values? 
 Include units or meaning in your answer.
· What is the question(s) being asked?


[image: ]Third Read
· What strategy or process do you need to use to answer the question?
· What hints does the problem give to help you know how to solve it?


[bookmark: _ghsnpdyv9rn0]
[bookmark: _u357yt1ullag]
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[bookmark: _x3pl09soxyc4][bookmark: _Toc223695058]MLR 6 Three Reads: Guide
	CRITERIA
	PLAN
	APPLY
	OPTIMIZE
	EXTEND

	Mathematical Language
The teacher leads students to progress to the mathematical learning goal through mathematical language.
	The teacher plans to identify a grade-level task worthy of developing sense-making and meta-awareness, describe how sense-making and meta-awareness contribute directly to the mathematical learning goal, and generate interest in using mathematical language.
	The teacher leads students to use mathematical vocabulary required by the mathematical learning goal and make connections between mathematical vocabulary and the task context. …
	… AND justify how their questions are mathematical. …
	… AND increase the use of mathematical vocabulary throughout the lesson.

	Foci
The teacher leads students to deeply understand a mathematical task through producing and analyzing questions.
	The teacher plans a reading purpose for a grade-level task aligned to both the mathematical learning goal and a series of three distinct yet connected reading foci, and methods to generate interest in problem-comprehension as opposed to answer-getting.
	The teacher leads students to understand the reading purpose and read a grade-level task through a series of three distinct yet connected reading foci. …
	… AND foci are differentiated by proficiency levels OR through visual aids. …
	… AND foci are differentiated by proficiency levels AND through visual aids.

	Cognition
The teacher leads students to cognitive engagement through cultivated conversation and meta-awareness.
	The teacher plans opportunities and supports for students to negotiate meaning through multiple means of engagement (e.g., individually, pairs, groups, whole class) and times to strengthen the "meta-" connections and distinctions between mathematical ideas, reasoning, and language.
	The teacher leads students to create their own meaning of the grade-level task through multiple measures of engagement (e.g., individually, pairs, groups, whole class) and self-monitor their understanding by reflecting on their own and their peers' work.
	… AND identify areas for improvement as well as develop strategies to address them. …
	… AND deploy these strategies throughout the lesson.



Openstax CC BY NC SA
MLR for Algebra 1, brought to you by OpenStax		 											2
[bookmark: _yx2hnuhrqvqb][bookmark: _Toc223695059]MLR 7 Compare and Connect
[bookmark: _jmh6lzy2djsu][bookmark: _cotnkpkbjnew]Purpose
To foster students’ meta-awareness as they identify, compare, and contrast different mathematical approaches and representations.
In this routine, students make sense of mathematical strategies other than their own by relating and connecting other approaches to their own. Students should be prompted to reflect on, and linguistically respond to, these comparisons (for example, exploring why or when one might do or say something a certain way, identifying and explaining correspondences between different mathematical representations or methods, or wondering how a certain concept compares or connects to other concepts). 
Be sure to demonstrate asking questions that students can ask each other, rather than asking questions to “test” understanding. Use “think alouds” to demonstrate the trial and error, or fits and starts of sense-making (similar to the way teachers think aloud to demonstrate reading comprehension).
	[image: ]Watch Video 

	[image: QR code that links to same site as hyperlink in text.]In the Compare and Connect MLR, the teacher is attempting to foster students' cognition as they refer to each other's thinking by asking them to make connections between the different mathematical approaches and representations.
Watch our instructional video and follow along with the materials in the description to learn more about this routine. 


[bookmark: _oyn75qpfjllg][bookmark: _nq65mdidui49][bookmark: _Toc223695060]
MLR 7 Compare and Connect: How It Happens
Thought Process Visualization: Have students work through a problem and create a display. 
· Provide problems that can be approached and solved using multiple strategies, or a situation that can be modeled using multiple representations.
· Ask students to prepare a visual display of how they made sense of the problem and why their solution makes sense.
· Encourage and support variation among the representations that different students use to show their strategy. 
· Post student visuals around the room.
Comparison: Tour the visual displays and discuss the various approaches. 
· Permit self-guided tours, a “travelers and tellers” format, or take on the role of “docent”.
· As a docent, provide questions for students to ask of each other, pointing out important mathematical features and facilitating comparisons.
· Urge comparisons about the typical structures, purposes, and affordances of the different approaches or representations, asking:
· What worked well in this or that approach?
· What is especially clear in this or that representation?
· Listen for and amplify any comments about what might make an approach or representation more complete or easier to understand.
Connect:  Conduct a discussion identifying correspondences between different representations.
· Prompt students to find correspondences in the different appearances of mathematical relationships, operations, quantities, or values.
· Guide students to refer to each other’s thinking by asking them to make connections between specific features of expressions, tables, graphs, diagrams, words, and other representations of the same mathematical situation.
· Amplify language students use to communicate about mathematical features that are important for solving the problem or modeling the situation.
· Call attention to the similarities and differences between the ways those features appear.
[bookmark: _8ldg32tin2lo]
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[bookmark: _6x7nixmrdasa][bookmark: _Toc223695061]MLR 7 Compare and Connect: Graphic Organizer
Step 1: Choose at least one of the models below to create a visual of how you made sense of the problem or why your solution makes sense. 
	Concrete Model 
(picture of the problem)

	Representation Model 
(graph, diagrams, tables)

	Abstract Model 
(expressions, equations)



Step 2: Investigate and COMPARE the ways that other students approached the problem. 
	· Which structures or approaches work well? 
· What about them makes sense?
	



	· Which visuals are most clear? 
· Why are they so easy to understand?
	


Step 3: Find CONNECTIONS between the different representations. 
	· What quantities or values appear in each representation?
· Which relationships are displayed similarly?
· What operations correspond to each other?
· Which vocabulary words or terms seem important in each visual?
	


[bookmark: _mhi1ek2muc6]
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[bookmark: _7ju8h25768h3][bookmark: _Toc223695062]MLR 7 Compare and Connect: Guide
	CRITERIA
	PLAN
	APPLY
	OPTIMIZE
	EXTEND

	Mathematical Language
The teacher leads students to progress to the mathematical learning goal through mathematical language.
	The teacher plans to identify a grade-level task worthy of developing sense-making and meta-awareness, describe how sense-making and meta-awareness contribute directly to the mathematical learning goal, and generate interest in using mathematical language.
	The teacher leads students to use mathematical vocabulary required by the mathematical learning goal and make connections between mathematical vocabulary and the task context. …
	… AND justify how their questions are mathematical. …
	… AND increase the use of mathematical vocabulary throughout the lesson.

	Foci
The teacher leads students to deeply understand a mathematical task through producing and analyzing questions.
	The teacher plans a reading purpose for a grade-level task aligned to both the mathematical learning goal and a series of three distinct yet connected reading foci, and methods to generate interest in problem-comprehension as opposed to answer-getting.
	The teacher leads students to understand the reading purpose and read a grade-level task through a series of three distinct yet connected reading foci. …
	… AND foci are differentiated by proficiency levels OR through visual aids. …
	… AND foci are differentiated by proficiency levels AND through visual aids.

	Cognition
The teacher leads students to cognitive engagement through cultivated conversation and meta-awareness.
	The teacher plans opportunities and supports for students to negotiate meaning through multiple means of engagement (e.g., individually, pairs, groups, whole class) and times to strengthen the "meta-" connections and distinctions between mathematical ideas, reasoning, and language.
	The teacher leads students to create their own meaning of the grade-level task through multiple measures of engagement (e.g., individually, pairs, groups, whole class) and self-monitor their understanding by reflecting on their own and their peers' work.
	… AND identify areas for improvement as well as develop strategies to address them. …
	… AND deploy these strategies throughout the lesson.



[bookmark: _qp5th5gy4gob][bookmark: _Toc223695063]MLR 8 Discussion Supports
[bookmark: _hcsqhjmtu4kq][bookmark: _kp7s2dmwj03q]Purpose
According to Chapin, O’Connor, & Anderson (2009):
To support rich and inclusive discussions about mathematical ideas, representations, contexts, and strategies
Rather than another structured format, the examples provided in the MLR 8 routine are instructional moves that can be combined and used together with any of the other routines. They include multimodal strategies for helping students make sense of complex language, ideas, and classroom communication.
[bookmark: _t07trprz5tod]The examples can be used to invite and incentivize more student participation, conversation, and meta-awareness of language. Eventually, as teachers continue to demonstrate, students should begin using these strategies themselves to prompt each other to engage more deeply in discussions.
[bookmark: _drxzjn3c79q1][bookmark: _Toc223695064]
MLR 8 Discussion Supports: How It Happens
Unlike the other routines, MLR 8 includes a collection of strategies and moves that can be combined and used to support discussion during almost any activity, such as:
Language
· Revoice student ideas to demonstrate mathematical language use by restating a statement as a question in order to clarify, apply appropriate language, and involve more students
· Practice phrases or words through choral response
Rhetoric
· Press for details in students’ explanations by requesting students to challenge an idea, elaborate on an idea, or give an example
· Demonstrate uses of disciplinary language functions such as detailing steps, describing and justifying reasoning, and questioning strategies
· Prompt students to think about different possible audiences for the statement, and about the level of specificity or formality needed for a classmate vs. a mathematician, for example. [Convince Yourself, Convince a Friend, Convince a Skeptic (Mason, Burton, & Stacey, 2010)]
Understanding
· Show central concepts multi-modally by using different types of sensory inputs: acting out scenarios or inviting students to do so, showing videos or images, using gestures, and talking about the context of what is happening
· Think aloud by talking through thinking about a mathematical concept while solving a related problem or doing a task
· Give students time to make sure that everyone in the group can explain or justify each step or part of the problem. Then, make sure to vary who is called on to represent the work of the group so students get accustomed to preparing each other to fill that role
Sentence Frames
Sentence frames can support student language production by providing a structure to communicate about a topic. Helpful sentence frames are open-ended, so as to amplify language production, not constrain it. 
The table on the next page shows examples of generic sentence frames that can support common disciplinary language functions across a variety of content topics. Some of the lessons in these materials include suggestions of additional sentence frames that could support the specific content and language functions of that lesson.
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Describe
· It looks like…
· I notice that…
· I wonder if…
· Let’s try...
· A quantity that varies is ___.
· What do you notice?
· What other details are important?
Explain
· First, I ___ because…
· Then/Next, I...
· I noticed ___ so I...
· I tried ___ and what happened was...
· How did you get…?
· What else could we do?
Justify
· I know ___ because...
· I predict ___ because…
· If ___ then ___ because…
· Why did you…?
· How do you know…?
· Can you give an example?
Generalize
· ___ reminds me of ___ because…
· ___ will always ___ because…
· ___ will never ___ because…
· Is it always true that…?
· Is ___ a special case?
· ___ will never ___ because…
· Is it always true that…?
· Is ___ a special case?
Critique
· That could/couldn’t be true because…
· This method works/doesn’t work because…
· ___’s idea reminds me of…
· Another strategy would be ___ because…
· Is there another way to say/do...?
· We can agree that...
Compare and Contrast
· Both ___ and ___ are alike because…
· ___ and ___ are different because…
· How are ___ and ___ different?
· What do ___ and ___ have in common?
· One thing that is the same is…
· One thing that is different is…
Represent
· ___ represents ___.
· ___ stands for ___.
· ___ corresponds to ___.
· Another way to show ___ is…
· How else could we show this?
· How could we model this?
Interpret
· We are trying to...
· We will need to know...
· We already know…
· It looks like ___ represents...
· Another way to look at it is…
· What does this part of ___ mean?
· Where does ___ show...?



[bookmark: _18p7edng9men][bookmark: _Toc223695065]Algebra 1 and MLR Crosswalk
[bookmark: _6ram3tue5bb2]Unit 1: Linear Equations
	MLR
	 1.1
	 1.2
	 1.3
	 1.4
	 1.5
	 1.6
	 1.7
	 1.8
	 1.9
	1.10
	1.11
	1.12
	1.13
	1.14
	1.15

	MLR 1
	
	Yes
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 2 
	
	Yes
	
	
	
	
	
	
	
	Yes
	
	
	
	
	

	MLR 3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 5 
	
	
	
	Yes
	
	
	
	
	
	Yes
	
	
	
	
	

	MLR 6 
	
	
	
	
	Yes
	
	
	
	Yes
	
	
	
	
	
	

	MLR 7 
	Yes
	
	
	
	Yes
	
	
	Yes
	
	
	
	
	
	
	

	MLR 8 
	
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	Yes
	
	Yes
	
	


[bookmark: _93isp1842n84]Text Summary
MLR 1: 1.2
MLR 2 1.2 and 1.10
MLR 3: n/a
MLR 4: n/a
MLR 5: 1.10
MLR 6: 1.4 and 1.10
MLR 7: 1.1, 1.5, and 1.18
MLR 8:  1.2, 1.3, 1.6, 1.7, 1.11, and 1.13
Unit 2: Linear Inequalities and Systems
	MLR
	2.1
	2.2
	2.3
	2.4
	2.5
	2.6
	2.7
	2.8
	2.9
	2.10
	2.11
	2.12
	2.13
	2.14
	2.15

	MLR 1
	
	
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	MLR 2 
	
	
	
	
	
	
	
	Yes
	
	
	
	
	
	
	

	MLR 3
	
	
	
	
	Yes
	
	
	
	
	
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Yes

	MLR 5 
	
	
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	

	MLR 6 
	
	Yes
	
	
	Yes
	
	Yes
	Yes
	
	
	
	Yes
	
	
	

	MLR 7 
	Yes
	
	Yes
	
	
	
	
	
	
	Yes
	
	
	Yes
	
	

	MLR 8 
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	Yes
	
	Yes
	
	
	Yes
	


[bookmark: _d9042wni7pnc]


Text Summary
MLR 1: 2.4
MLR 2: 2.8
MLR 3: 2.5
MLR 4: 2.15
MLR 5: 2.9 and 2.10
MLR 6: 2.3, 2.5, 2.7, 2.8, and 2.12
MLR 7: 2.1, 2.3, 2.10, and 2.13
MLR 8: 2.1, 2.3, 2.6, 2.7, 2.9, 2.11, and 2.14
Unit 3: Two Variable Statistics
	MLR
	 3.1
	 3.2
	 3.3
	 3.4
	 3.5
	 3.6

	MLR 1
	
	
	Yes
	
	
	Yes

	MLR 2 
	
	
	Yes
	
	
	

	MLR 3
	Yes
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	

	MLR 5 
	
	
	
	
	
	

	MLR 6 
	
	
	
	
	
	

	MLR 7 
	
	Yes
	
	
	
	

	MLR 8 
	Yes
	Yes
	Yes
	Yes
	Yes
	


[bookmark: _nq72yufgoc49]Text Summary
MLR 1: 3.3 and 3.6
MLR 2:  3.3
MLR 3: 3.1
MLR 4:  n/a
MLR 5:  n/a
MLR 6: n/a
MLR 7: 3.2
MLR 8: 3.1, 3.2, 3.3, 3.4, and 3.5


Unit 4: Functions
	MLR
	 4.1
	 4.2
	 4.3
	 4.4
	 4.5
	 4.6
	 4.7
	 4.8
	 4.9
	4.10
	4.11
	4.12
	4.13
	4.14
	4.15
	4.16
	4.17
	4.18

	MLR 1
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	
	
	
	Yes
	
	
	
	Yes

	MLR 2 
	
	Yes
	
	
	
	
	
	
	
	
	
	
	
	
	
	Yes
	
	

	MLR 3
	
	
	
	
	
	
	
	
	
	
	
	Yes
	
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Yes
	

	MLR 5 
	
	
	
	
	
	Yes
	
	
	Yes
	
	
	
	
	
	Yes
	
	
	

	MLR 6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 7 
	
	
	
	
	Yes
	
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	Yes

	MLR 8 
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	
	Yes
	Yes
	
	
	
	Yes
	


Text Summary
MLR 1: 4.4, 4.8, 4.9, 4.14, and 4.18
MLR 2: 4.2 and 4.16
MLR 3: 4.12
MLR 4: 4.17
MLR 5: 4.6, 4.9, and 4.15
MLR 6: n/a
MLR 7: 4.5, 4.8, 4.9, and 4.18
MLR 8: 4.1, 4.3, 4.4, 4.5, 4.6, 4.7, 4.9, 4.10, 4.12, 4.13, and 4.17
[bookmark: _7cy8d4ap91zj]Unit 5: Introduction to Exponential Functions
	MLR
	 5.1
	 5.2
	 5.3
	 5.4
	 5.5
	 5.6
	 5.7
	 5.8
	 5.9
	 5.10
	 5.11
	 5.12
	 5.13
	 5.14
	 5.15

	MLR 1
	
	
	
	
	
	
	
	
	
	
	Yes
	
	
	
	

	MLR 2 
	
	
	
	Yes
	
	
	Yes
	Yes
	
	
	
	Yes
	
	
	

	MLR 3
	
	
	
	Yes
	
	
	
	
	Yes
	
	
	
	
	
	Yes

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 5 
	
	
	Yes
	
	Yes
	Yes
	
	
	
	
	
	
	Yes
	
	

	MLR 6 
	
	
	Yes
	
	Yes
	
	
	
	
	
	
	
	
	Yes
	

	MLR 7 
	
	
	
	
	
	
	
	
	
	Yes
	Yes
	
	
	Yes
	

	MLR 8 
	
	
	Yes
	Yes
	
	
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	


[bookmark: _tzm26atpyyzd]Text Summary
MLR 1: 5.11
MLR 2: 5.4, 5.7, 5.8, and 5.12
MLR 3: 5.4, 5.9, and 5.15
MLR 4: n/a
MLR 5: 5.3, 5.5, 5.6, and 5.13
MLR 6: 5.3, 5.5, and 5.14
MLR 7: 5.10, 5.11, and 5.14
MLR 8: 5.3, 5.4, 5.7, 5.8, 5.10, 5.11, 5.12, and 5.13
Unit 6: Working with Polynomials
	MLR
	 6.1
	 6.2
	 6.3
	 6.4
	 6.5
	 6.6
	 6.7

	MLR 1
	
	
	
	
	
	
	

	MLR 2 
	
	
	Yes
	Yes
	
	
	

	MLR 3
	
	Yes
	
	
	
	Yes
	

	MLR 4 
	
	
	
	
	
	
	

	MLR 5 
	
	
	
	
	Yes
	
	

	MLR 6 
	
	
	
	
	
	
	

	MLR 7 
	
	
	
	
	
	
	

	MLR 8 
	Yes
	
	
	
	
	
	Yes


[bookmark: _o569ii8aefzz][bookmark: _nzys9ctx1qq2]Text Summary
MLR 1: n/a
MLR 2: 6.3 and 6.4
MLR 3: 6.2 and 6.6
MLR 4: n/a
MLR 5: 6.5
MLR 6: n/a
MLR 7: n/a
MLR 8: 6.1 and 6.7
Unit 7: Introduction to Quadratic Functions
	MLR
	7.1
	 7.2
	 7.3
	 7.4
	 7.5
	 7.6
	 7.7
	 7.8
	 7.9
	7.10
	7.11
	7.12
	7.13
	7.14
	7.15
	7.16
	7.17

	MLR 1
	
	
	
	
	
	
	
	
	Yes
	
	
	
	
	
	
	Yes
	

	MLR 2 
	
	
	Yes
	Yes
	Yes
	
	
	
	
	
	Yes
	Yes
	
	Yes
	
	
	

	MLR 3
	
	
	
	
	
	
	
	Yes
	
	
	
	
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	
	
	Yes
	
	
	

	MLR 5 
	
	
	
	
	Yes
	
	
	
	
	
	
	
	
	Yes
	
	
	

	MLR 6 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 7 
	
	Yes
	
	Yes
	
	
	Yes
	
	
	Yes
	
	
	
	
	
	
	Yes

	MLR 8 
	Yes
	Yes
	
	
	
	Yes
	Yes
	
	Yes
	
	
	
	Yes
	
	Yes
	Yes
	


[bookmark: _lw6jmcv44llg]Text Summary
MLR 1: 7.9 and 7.16
MLR 2: 7.3, 7.4, 7.5, 7.11, 7.12, and 7.14
MLR 3: 7.8
MLR 4: 7.14
MLR 5: 7.5 and 7.14
MLR 6: n/a
MLR 7: 7.2, 7.4, 7.7, 7.10, and 7.17
MLR 8: 7.1, 7.2, 7.6, 7.7, 7.9, 7.13, 7.15, and 7.16
Unit 8: Quadratic Equations
	MLR
	 8.1
	 8.2
	 8.3
	 8.4
	 8.5
	 8.6
	 8.7
	 8.8
	 8.9
	 8.10
	 8.11
	 8.12

	MLR 1
	
	
	
	
	Yes
	
	
	
	
	
	
	

	MLR 2 
	
	Yes
	
	
	
	
	
	
	
	
	
	Yes

	MLR 3
	
	
	
	
	
	
	
	Yes
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 5 
	
	
	
	
	
	
	
	
	
	
	
	

	MLR 6 
	Yes
	
	
	
	
	
	
	
	
	Yes
	
	

	MLR 7 
	Yes
	
	Yes
	
	
	
	
	
	Yes
	
	
	

	MLR 8 
	
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


[bookmark: _sm8nwtlvtset]Text Summary
MLR 1: 8.5
MLR 2: 8.2 and 8.12
MLR 3: 8.8
MLR 4: n/a
MLR 5: n/a
MLR 6: 8.1 and 8.10
MLR 7: 8.1, 8.3, 8.9
MLR 8: 8.2, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10, and 8.11


Unit 9: More Quadratic Equations
	MLR
	 9.1
	 9.2
	 9.3
	 9.4
	 9.5
	 9.6
	 9.7
	 9.8
	 9.9
	 9.10
	 9.11

	MLR 1
	
	
	
	
	
	
	
	Yes
	
	
	

	MLR 2 
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	MLR 3
	Yes
	
	
	
	Yes
	
	
	
	
	
	

	MLR 4 
	
	
	
	
	
	
	
	
	
	Yes
	

	MLR 5 
	
	
	
	
	
	
	
	
	
	
	

	MLR 6 
	
	
	
	
	
	
	
	
	
	
	Yes

	MLR 7 
	
	
	
	Yes
	
	
	Yes
	
	
	
	

	MLR 8 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	Yes
	
	Yes


[bookmark: _x38akev7ez3f]Text Summary
MLR 1: 9.8
MLR 2: 9.2, and 9.3
MLR 3: 9.1 and 9.5
MLR 4: 9.10
MLR 5: n/a
MLR 6: 9.11
MLR 7: 9.4, and 9.7
MLR 8: 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.9, and 9.11


[bookmark: _xqts69tmrgm2][bookmark: _Toc223695066]References
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aSupport for English Language Learners
MLR 7 Compare and Connect: Representing, Conversing

Use this routine to prepare students for the whole-class discussion. Invite students to quietly circulate and
examine at least two other “frames” in the room. Give students quiet think time to consider what is the same
and what is different about the constructed frames. Next, ask students to find a partner to discuss what they
noticed. Listen for and amplify observations that include connections across approaches, challenges faced
identifying dimensions of framing material, and the need for more sophisticated strategies for solving this
problem using quadratic equations.

Design Principle(s): Cultivate conversation

Learn more about this routine
View the instructional video and follow along with the materials to assist you with learning this routine.
°Provide support for students

Distribute graphic organizers to the students to assist them with participating in this routine.
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