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Universal Design for Learning Considerations

Sample Lesson/Unit:
  Chomping Cookies/Inverse Operations

Grade Level:
  1

The goal of using Arizona’s Common Core Standards (ACCS) is to provide the highest academic standards to all of our students. Universal Design for Learning (UDL) is a set of principles that provides teachers with a structure to develop their instruction to meet the needs of a diversity of learners. UDL is a research-based framework that suggests each student learns in a unique manner.

A one-size-fits-all approach is not effective to meet the diverse range of learners in our schools. By creating options for how instruction is presented, how students express their ideas, and how teachers can engage students in their learning, instruction can be customized and adjusted to meet individual student needs. In this manner, we can support our students to succeed in the ACCS.

Below are some ideas of how this ACCS lesson/unit is aligned with the three principles of UDL; providing options in representation, action/expression, and engagement. As UDL calls for multiple options, the possible list is endless. Please use this as a starting point. Think about your own group of students and assess whether these are options you can use.

REPRESENTATION: The “what” of learning. How does the task present information and content in different ways? How students gather facts and categorize what they see, hear, and read. How are they identifying letters, words, or an author's style?

In this lesson, teachers can…

	Display the word problem on the board, print the word problem for students, insert the word problem into the Star Model (attached below), and write the word problem as a rebus.


ACTION/EXPRESSION: The “how” of learning. How does the task differentiate the ways that students can express what they know? How do they plan and perform tasks? How do students organize and express their ideas?

In this lesson, teachers can…

	Student can use and represent their solutions with manipulatives, equations, words, and verbally.


ENGAGEMENT: The “why” of learning. How does the task stimulate interest and motivation for learning? How do students get engaged? How are they challenged, excited, or interested?

In this lesson, teachers can…

	The manipulatives include cookie cereal, a motivator for many. The context is understandable and relatable to the first grade child. The lesson has options for enrichment for the accelerated student, and has suggestions for support for the struggling learner. Student groups may choose their second word problem. Students work in small groups, communicate whole-group and to partners, and also have individual work time.


In this lesson, teachers can…

Visit http://www.udlcenter.org/ to learn more information about UDL.
Grade:  1

Subject:
  Mathematics

Time/Length:  2-3 days depending on session length

Unit:   Inverse Operations

Lesson:   Chomping Cookies

	Content Standards Alignment: 
 Major Focus: 
1.OA 4 Understand that subtraction can be an unknown addend problem.
Supporting Focus: 
1.OA.1. Use addition and subtraction within 20 to solve word problems involving situations of adding to, taking from, putting together, taking apart, and comparing, with unknowns in all positions, e.g., by using objects, drawings, and equations with a symbol for the unknown number to represent the problem. 



	Standards for Mathematical Practice Focus: 
1.MP.2. Reason abstractly and quantitatively.

1.MP.5. Use appropriate tools strategically.




	Teacher Content Knowledge and Pedagogical Content Knowledge (Refer to progressions documents and include page numbers.):  
Pages 13-17 discussion of level 2 and 3 strategies.



	Desired Results

(What are the lesson outcomes?)

	 As a result of this lesson, students will be able to: 
· Use the counting on-strategy 

· Use addition to solve a subtraction problem 

· Understand what the two parts are and what the whole is—and that the whole is made up of both parts.



	As a result of this lesson, students will know/understand that: 
· symbols can record the equality relationship between numbers 
· addition and subtraction have an inverse relationship 


	Aligned Assessment Evidence  

(How will the students’ understanding of the lesson outcome be determined?)

	Pre-assessment: What prerequisite skills are needed to access the content of this lesson?
· Students must have one-to-one correspondence
· Students must have experience counting on by ones
· Optional: Students will understand that the equal sign means “the same as” , the addition sign means “put together” and “combine” and the subtraction sign means “take apart” and “difference”


	Formative Assessment: How are students expected to demonstrate mastery of lesson outcomes during in-class checks for understanding? (e.g.: student self-assessment, embedded assessments, checking for understanding, questions, homework, etc.)
Students may demonstrate their understanding through the following solution paths: 

· using fingers to hold up an amount and see how many are down 

· selecting the correct starting amount of cookies or manipulatives and counting on to find the missing addend 

· students use part-part-whole mats and/or draw part-part-whole bar diagrams

· ten frame (representing starting amount of count cookies on their frame and counting on) 

· drawing picture of starting amount and cross off the removed amount 

· open number line (for geometric thinkers but not necessarily for all learners if in the first semester)
· Rekenrek to show starting amount and remove the correct amount or to count on
· Sorting mat that helps students select the correct starting amount and either add on or remove.
· Recoding number sentences/equations with the unknown in different locations, such as: 

· 10 ( ___ = 6 
· 6 + ___ = 10 
· 10 ( 6 = ____
· 10 = 5 + 1 + _____

· ____ + 6 = 10 


	Questions: 

	Probing
(Clarify student thinking:  Enable students to elaborate their thinking for their own benefit and for the class.)

	Assessing
(Assess whether students understand.  Provide opportunity to scaffold students who get “stuck”.)

	Extended Thinking
(Support students in building upon their thinking and understanding.)



	· Explain your thinking.

· Show us what you did.
· What lets you do that?
· Tell us about your strategy.
· Why does this work?

· How did you know it would work?
· How do you know you are right?
· Tell your partner how you did this. Partner, tell the class how s/he found her/his answer.

· What operation did you use? Why?

	Each of these can be used to assess students, selecting the appropriate assessment for the student.
· Have students record two different number sentences/equations that represent their solution.
· Write a sentence to explain your strategy.
· Make a new problem and represent it using an equation or manipulatives.


	· Give students an equation and ask them to make a word problem for it. Pose the inverse equation and ask them if their word problem still works. Discuss the results. 


	

	Learning Plan

	Learning Plan Introduction:  Include a brief summary of how focus, coherence, and rigor (conceptual understanding, procedural skill and fluency, and application) are addressed within the learning activities.
Students will work with word problems around the idea of cookies. The goal is to have students understand the missing addend as a part of the given whole. They will find that part using addition, and then represent it with tools and/or drawing and move to abstract representation of the problems as equations or verbal equality statements. This is part of a larger unit that relates addition and subtraction as inverses which have related addends, subtrahends, minuends, sums, and differences (the commutative property and fact families).


	Materials Needed: 
	Technology Tips: 

	· linking cubes 

· number line 

· part-part-whole mats

· cookie crisp cereal 

· two colored counters 

· toy cookies

· rekenrek 

· white board and marker 

· journal and pen or pencil 

· beans 

· two ten frames or a twenty frame 

· star model
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	· The document camera is a great place for students to share their strategies. 
· The smart board can allow teachers to model the act of counting on with a different problem or use the part-part-whole diagram/mat with small groups to support struggling learners (not to be used at the start of the lesson). 


	Possible Misconceptions: 
· Not understanding the act of removing

· Not understanding the “starting amount”

· Not understanding what is “removed” 

· Miscounting because of poor one-to-one correspondence
· Difficulty comprehending the problem (students may need teacher to reread and break into parts with pauses) 
	Suggestions: 
Literature Connection: Who Stole the Cookie from the Cookie Jar?


	Academic Vocabulary:  General academic vocabulary, content-specific vocabulary (e.g. absolute value, inequality, equation), meta-language occurring in processes or expressions (e.g. estimate a value, factor a number, round to the nearest hundredth), and symbols.

	· Counting on
· operation
· equation
· unknown

· addition

· solve

	· equal
· addend
· sum
· difference

· subtraction

· solution


	Teaching and Learning Activities:  (How are students engaged in understanding the lesson outcomes?  How does the task/activity develop student sense-making and reasoning?  How does the task require student conjectures and communication?)


	Activity /Task


	What is the teacher doing?

How will the teacher engage the students in each part of the lesson?
	What are the students doing? 

How will students be actively engaged in each part of the lesson?

	Beginning-of-Class Routines

How does this routine connect to students’ prior knowledge?

Problem Solving
	The teacher can begin by asking students if they ever ate cookies off of plate but did not eat all of the cookies. 

S/he can share a story about her siblings eating all of the cookies and trying to figure out how much one ate since s/he knew what the other one ate (s/he was the “detective”). 

S/he can also read the book suggested above for the literature connection. 

Teacher poses:

Mrs. Smith baked 10 cookies and put them on a plate. 
Tim ate some cookies. There are 6 cookies left on the plate.  
How many cookies did he eat?
“Let’s start by trying to use addition to solve this problem.”

Teacher can ask small groups the following questions:

To get a group started-

Show me a number you know

How many cookies were on the plate? Show me that number?

What happened next?

What tools can you use?

To help a group focus-

What happened next?

How can we figure out how many the little brother ate?

What are you trying to find out?

Assess-

How did you get there?

How do you know?

What does that mean?

To advance student thinking-

Show me a different way?

Are you sure? How do you know?

Further assistance and scaffolding for individuals: 
Can you show with your fingers?

What if you ate the cookies? What would that mean—what would you do to show they are eaten?
Let’s look at the [tool the student is using]. How can you use this to help you?

What does your partner think?
	Students can visualize a time when they ate cookies off of a plate. They can even draw a picture of their memory.

Students are working in groups to represent the problem situation, verbalizing or building the information with the materials provided. [MP5—stduents choose the tool they use]
Students should point out to each other the total amount and the amount eaten in the representation. [MP.2 the student should expose their quantitative reasoning]
Students in the group should share their ideas on finding how many were eaten, and then they can each do their strategy or they can decide on one strategy to do together. [MP5. Students choose the strategy and verbalize why that was chosen]
Students will answer the teacher’s questions in either written, manipulative, or verbal forms.

[MP2. Students can be encouraged to represent values numerically-even if they are recording these values next to the manipulatives]


	Discussion
	Whole group discussion:

The teacher facilitates a share-out and encourages students to explain (not only if incorrect but also if they are correct).

Be sure to point out counting-on and adding-on strategies (by pre-selecting those students to present first) and then asking for others that “did it a different way”.

The teacher may ask questions to help them, like

“Can you tell me two “I know” statements?”

“Can you retell the problem in your words?”

“What plan did you use?”

“When you solved the problem, what did you discover/learn?”

“What are your addends?”

“What is your sum?”

“What is the unknown number?”

**The teacher should record any number sentences/equations on the board and encourage students to think about what operations were used and where the unknown was.

	Students share their strategies in any of these ways:

Fishbowl at the table (all students gather around that child’s table and watch him/her describe what they did)

Document Camera share-out

Share-out on the board

Pass the whiteboard (the child’s whiteboard is passed around the circle of students and one student must describe what that child did). 

Gallery walk to see multiple strategies

[MP2&5—stduents will explain their quantitative reasoning, their recording, and the tools they used]

	Problem Solving

	Teacher poses four choices and students move to that location of the room (this regroups students):
1. Juana baked 12 cookies. Sara ate 9 cookies. How many were not eaten?

2. Fred baked 20 cookies and put them on a plate. Eli ate 7 cookies. How many cookies did he leave on the plate?

3. Lin baked 16 cookies. Dan ate 10 cookies. How many cookies are left for Gus to eat?
4. Mr. Ham made 18 cookies. Jim ate 7 cookies. Lex ate 2 cookies. How many did they leave for Mr. Ham to eat?
	Students choose a group to work with. 

Students choose a tool or a few tools to use. [MP5—stduents choose their tool strategically, based on the tools shown in the share-out]
Students work together to solve the problem, but they make their own foldable/mat to represent their strategy and solution. [MP2&5 This can zero in on the tools choice and use as well as the recording of values and reasoning behind that recording]
Foldable options:

*Make a flip-book where you can lift the flap (open door or window etc) and show a drawing, equation/number sentence, or part-part-whole diagram.
*A sorting mat with manipulatives showing their strategy and solution.

*A ten or twenty frame with the answer somehow highlighted (another color, circled, etc.)

* A math journal page with sentences to record their strategy and solution

Please note that while groups work together, students have individual choice of their product. 

	Discussion

	Whole group discussion:

The teacher facilitates a share-out, ensuring each problem is shared, and encourages students to explain (not only if incorrect but also if they are correct) what tools they chose, why they chose them, how they used them to solve the problem, and how they recorded the solution.

The teacher may ask questions to help them, like

“Can you tell me two “I know” statements?”

“Can you retell the problem in your words?”

“What tool did you use?” “Why did you choose that tool?”

“How did you use that tool?”

“When you solved the problem, what did you discover/learn?”

“How can you show the problem and your answer?” 

“What are your addends?”

“What is your sum?”

“What is the unknown number?”

**The teacher should record any number sentences/equations on the board and encourage students to think about what operations were used and where the unknown was. 
	Students share their strategies in any of these ways:

Fishbowl at the table (all students gather around that group’s table and watch them describe what they did)

Document Camera share-out

Share-out on the board

Pass the whiteboard/product (the group’s whiteboard (or product) is passed around the circle of students and one student must describe what that group did). 

Gallery walk to see multiple strategies

[MP2&5—stduents will explain their quantitative reasoning, their recording, and the tools they used]

	Independent Practice


	Teacher places practice under the document camera or hands out star models or papers with the problem written. 
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Sam has ____ toy cars. He shared ____ of his cars with Helena. How many cars does Sam get to play with?
Just Right Number Pairs:

A. 10 and 5

B. 20 and 10

C. 15 and 5

D. 16 and 8

E. 12 and 6

F. 17 and 5

G. 13 and 7

Scale for use with the Just-Right Number Problem and the other problems posed above:
4: Student is able to solve the problem accurately with two different tools. Student can represent the problem in two ways.

3: Student can solve the problem accurately with at least one tool. Student can represent the problem in one way.

2: Student can use a tool correctly, but misrepresents the problem.

OR

Student can represent the problem correctly but misuses the tool to solve the problem.

1: Student shows major errors or misunderstandings in representing, using tools, and/or solving the problem.

0: Student did not engage in the problem.
	Students choose their “Just Right Numbers” to show what they have learned. Students may use any tools they choose. 
Optional: Students can then choose a different Just Right Number Pair for at-home work (if appropriate).

	Closure:  (How are student questions and reflections elicited in the summary of the lesson?)
Teacher poses reflection questions to students and they choose one to share at their table group:

What is a word that you learned today and what does it mean?
What was our unknown today? [i.e., part or whole]

What tools worked best for you and why?

What strategy worked best for you and why?




Note:  Embed supporting documents and resources.  Use an icon rather than text.
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