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Synopsis: This unit focuses on English Learners who are building the foundations of
multiplication with integration of mathematical writing. Students are engaged in several
activities that support writing skills and reasoning through multiplication. Students
participate in meaningful discussions with peers and hands-on activities that spark curiosity.
Lessons are designed to meet the needs of English Learners using appropriate strategies and
scaffolds. The goal is to improve mathematical written expression by integrating writing
throughout the unit, specifically focusing on explanatory and creative writing. Students will
enjoy learning multiplication while building conceptual knowledge and strengthening
mathematical discourse through writing and discussion.

I plan to teach this unit during the coming year to 15-20 students in 3" grade math,
specifically English Learners.
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Explanation Creation:
Mathematical Thinking and Reasoning through Multiplication

by Catherine Cordero
Introduction
Rationale

My vision of an engaging math class consists of curious learners who are solving
problems, using manipulatives, working together and figuring out answers. There tends to be
several hands-on activities, students actively asking questions, and students rotating from group
to group. This sounds wonderful, but what is generally missing when it comes to math?

Writing! From classroom to classroom, I have noticed that writing is limited, a struggle, and
tough to teach. Our students at times battle expressing themselves when solving problems, let
alone writing it down. We want our students to be able to reason mathematically, write how they
solved a problem, argue their way through a problem! or analyze a problem using appropriate
vocabulary. With some students, this may be an easy task, however with others this can become
a challenge, specifically English Learners.

In my experience when students put their mathematical thoughts on paper, I actually see
what students are thinking, how they reason and represent situations, and how they support their
ideas. It is exciting to see when students can explain or show their thinking with a pencil.
Unfortunately, we do not observe this consistently. Possibly due to the weakness of writing
across the board in all content areas. When collaborating and discussing with other teachers,
facilitators and principals from across the district, writing is voiced as a challenge for our
students. We experience a common issue with weak written expression. Why is writing so
challenging for students? One reason may be that students do not know how to express their
mathematical thinking on paper because writing is uncomfortable and difficult. They are used to
verbally responding and having academic conversations, but transferring thoughts on paper is
challenging. Students try to find the correct answer, however when responding to the “how” and
“why” is where there is disconnection.

The NCTM 2000 Standards emphasize the importance of communication. During
mathematics class, students have to explore, engage, interact, and reason on a day-to-day basis,
which involves collaborating with one another. Writing is one way students can communicate.
Mathematical writing can enhance students’ ability to convey mathematical ideas.” When
focusing on writing as a form of communication, teachers should expose different types and
formats whether it be the ability to respond and reason through words or pictures.

As educators, we know the benefits of writing. It is our responsibility to incorporate
creative ways to integrate it through content areas, especially math. If students receive
instruction on the “how” and get many opportunities to write expressively, we anticipate that we
will see improvement in critical thinking skills, reasoning skills, and communication skills. The
purpose of creating this curriculum is to give teachers suggestions and strategies to support
students with their communication and reasoning mathematically, focusing on English Learners.
In Types of and Purposes for Elementary Mathematical Writing: Task Force



Recommendations, Casa et al. (2016) states that, “providing a framework for the types of and
purposes for mathematical writing enables elementary teachers to leverage writing for students’
learning of mathematics, coaches to support teachers with its implementation, assessment
developers to design and score such items, and curriculum developers to provide more
opportunities for students to engage in this practice”.> With this in mind, being intentional with
mathematical writing will set our students up for success. Knowing the supports and scaffolds
used to guide students along to productive writing will give teachers the tools and confidence to

teach it.
Demographics/School Information

The demographics for Governor’s Village STEM Academy Upper Campus are as
follows: 67.2% African American, 14.5% Hispanic, 5.1% White, 9.7% Asian, 2.4% 2 or more
races and 1.2% American Indian. There are 1,063 students. We have 98.8% free and reduced
lunch. Within our student population, we have students who are Exceptional Child, Talented
Development and English Learner certified, and students who are in Multi-Tiered Systems of
Support (MTSS). Our instruction is intentional based on the needs of all learners through whole
group and small group instruction, as well as a full push-in model provided by the English
Learner teachers and Exceptional Child teachers.

Governor’s Village STEM Academy is a partial magnet school, pre-kindergarten through
8th grade. Partial magnet means that it is partly a neighborhood school, and magnet which a
lottery selects students at random. In addition, we teach all general education subject areas
including English Language Arts, Mathematics, Science, Social Studies, and various elective
areas. We are also an AVID school, which is a system that focuses on preparing our learners to
be college and career ready utilizing research-based strategies.

Alejandra Garcia, Principal of Governor’s Village has high expectations for all
students. Her goal is to provide equity for all students by focusing on the whole child, and
emphasize the importance of core instruction so that sub-groups such as English Learners will
succeed. The English Learner teacher role is strictly a push-in model, as well as co-teaching
with specific teachers. Research suggests that, “it is no longer acceptable to have a little program
here and a pull-out or push-in intervention there for many of these students. As the No Child
Left Behind is reshaped and federal policies look toward the research-based instruction that
embraces diversity rather than pigeonholes it, schools are likely to have better opportunities to
encompass a more holistic approach to education that reaches more children”.* Mrs. Garcia
advocates for English Learners so they receive effective core instruction, all throughout the
school day.

Emerging English Learners (ELs) within the mainstream classroom is only going to
benefit them because they stay in their classroom environment. At times, I see EL students feel
secluded, embarrassed, and isolated when they are pulled out and away from their peers. Major
drawbacks from the pullout model that ESL/bilingual teachers have to work with multiple grade
level students in the same group in order to accommodate students. This is not giving ELs best
practice when it comes to their learning. ELs miss important core content and peer interaction
with English speakers. This can lead them to falling behind across content areas, as well as not
picking up English at a sufficient pace.® I support ELs, but I also work with all students so they
receive maximized differentiated instruction. Mrs. Garcia has successfully grown the EL



population with this model at other schools she has lead. She intends to make a difference in
ours at GVSA.

Unit Goals

My goal is for teachers to utilize this unit when working with English Learners for third
grade multiplication. Through this unit, students will have plenty of writing experiences
including the use of words, pictures, explanations and symbols to represent their thinking. I
wrote the unit to steer away from memorizing facts, and focus on the conceptual knowledge of
multiplication using manipulatives, drawings, words and symbols to assist their thinking through
problem-based learning. Lessons give students opportunities for exploration, discussion and
written expression. The unit integrates scaffolding techniques and strategies to best support
English Learner students.

Through this unit, I share ways to support students in representing their mathematical
thinking specifically when solving word problems that involve multiplication. As students write
while problem solving, I believe they will be able to deepen ideas. This unit intends to help
educators like myself with writing implementation within classrooms. Learning how to engage
students with writing in mathematics is going to influence critical thinking skills needed for
mathematical reasoning for all ranges of learners, specifically English Learners. It also assists
students across content areas with improving their writing skills that will influence self-
confidence. Acquiring new styles, techniques and specific purposes of writing from this seminar
helps enhance teaching content standards, activities, and improve teaching practices to maximize
instruction within the classroom. Writing looks different from student to student therefore;
providing different ways of written expression will be beneficial.

The curriculum unit will impact classrooms in various ways. It will help teachers be
strategic in planning lessons that reflect the math standards and mathematical practices,
including ways to engage English Learners in mathematical discourse. The goal is to be
intentional with integrating written explanations within math problems of all areas. 1 will also
strive to meet the needs of all learners by including strategies to help teachers scaffold and
differentiate the various writing lessons. The curriculum unit has teachers hold high expectations
of all students within the classroom so they can meet their full potential.

The unit concentrates on vocabulary and categorizes content words based on a tier
system. Vocabulary falls under three different tiers, depending on the level of complexity. Tier
one words are high frequency words that are used on a daily basis. They are present in our
everyday language. Tier two words are cross-curricular words that are less familiar, and are
helpful when it comes to comprehending concepts. Tier three words are content-specific, and
directly relate to concepts needed to learn. They are low-frequency words that are not used in
everyday language.® When teaching new mathematical concepts, academic vocabulary will play
a big role in writing, especially when it comes to power verbs such as demonstrating, analyzing,
interpreting, illustrating, etc.

Not only do I want to reach students academically, but I also want to provide practical
tools for teachers to help students develop self-confidence in their writing skills. I notice that



many of my students feel badly because they do not know what to write or why the words they
have selected are incorrect. They are so afraid of failure, and I believe we need to change that as
educators. I want to set my students up for success so that they can utilize their writing
techniques in other content areas.

Content Research
Four Types of Writing

Writing in Mathematics seminar investigated how students communicate their thinking
through writing in different ways. We researched different ideas on how students generate
thoughts and ideas when learning new mathematical concepts, and how to assist students with
written expression. We explored different styles of writing that students use when reasoning
through mathematical ideas, and how to shift their explanations to a deeper, analytical stage of
their thought process. It is important to learn about the different types so that the Curriculum
Unit is effective. It is also necessary to consider the audience. Whom is the student writing for?
Who will read their responses? This can influence students’ mathematical writing.’

There are four types of mathematical writing, which support different purposes.® The
first type of writing is quite common, known as Exploratory. It gives students opportunities to
make sense of a problem, situation or a variety of ideas. Exploratory is “low stakes” writing
since students are their own audience, and generally used during discussions and exploration.’
Students use words, pictures, and symbols to represent thinking when working out a
problem. Exploratory is appropriate when starting a new mathematical idea, brainstorm
thoughts, or clear up unfamiliar ideas.!® Generally, students serve as their “own audience” but
may share their writing with classmates through collaboration and discussion.

The second type of writing is Informative/Explanatory writing. The goal is for students
to describe and/or explain ideas that connect to concepts.!! Students give information in regards
to their mathematical reasoning. The teacher and classmates are often the audience for this type
of writing. When writing to describe, students can clarify ideas through observations and
representations, which will allow for deeper analysis of a mathematical idea. Students also
explain the steps taken to solve a problem. It is imperative for students to use specific
mathematical language and vocabulary. This will indicate student understanding on a concept.
It will help teachers determine if students appropriately use vocabulary through conceptual
understanding and/or application. When students use this writing type to explain, they specify
strategies utilized when reasoning out a problem. !

The third type of writing is Argumentative. Students analyze or construct an argument,
which must be clear and concise.!* The goal is to convince the reader why he or she is correct
and to get the reader to agree with the argument. The reader must understand the argument
presented in order to determine if the claim is true or false. Students use argumentative writing
when they explain how they know something is correct or incorrect.!* Students may take a work
sample by analyzing it and identifying the misconception, and review each other’s work using
examples or non-examples.'> Argumentative writing will strengthen their own mathematical
ideas by dissecting the problem itself and recognizing other thoughts.



The fourth type is Mathematically Creative writing. Students expand on their thinking by
generating original ideas, problems and solutions. They broaden their thinking by looking at
problems from multiple perspectives and ideas.!® Students can be flexible in their thinking, and
opens up opportunities for connecting ideas within mathematical concepts or in real life
situations.

The table that explains a variety of forms of writing, as well as audience types. These
ideas closely associate with the different types of writing and give students an opportunity to
reason mathematically in interesting and creative ways.!” Students engage in a variety of forms
and audiences, which can enhance interest in writing in mathematics.

(Table modified from Types of and Purposes for Elementary Mathematical Writing: Task Force
Recommendations)

Forms of Writing Audiences
e Apps e Athletes
e Books created by students e Book characters
e Charts/graphs e C(elebrities
e Concept map e Community members
e Diagrams e Fictional characters
e Drawings e Neighbors
e Graphic Organizers e Older/younger peers
e Essay e Other staff members at school
e Informational texts e Parents
e Journal entries e Professors at Colleges
e Jots on sticky notes e Researchers
e Lists e Relatives
e Multimedia presentations o Self
e Notes
e Photos
e  Quick writes
e Short answer responses
e Sentence starters/stems
e Tables
e Word Problems

Teachers should take into consideration that modifications of writing types are
appropriate when meeting the needs of English Learners.'® Some examples include a word bank,
pre-teaching vocabulary, preparing sentence starters, and providing visuals. We must meet
learners where they are to offer support. A balance is necessary to set our students up for
success. As students make progress, teachers adjust modifications to support independence. We
need to honor the level of writing we receive at the beginning to build stamina and confidence,
and celebrate the small improvements we notice over time to keep the momentum going of
successful writing.



The Support of Classroom Discussions in Math

Classroom conversations are extremely important when it comes to collaboration.
Students can interact in many ways with one another and their teachers through communication.
It can be formal or informal, structured, argumentative, talking a group or with a partner. What
matters is for teachers to use the right tools to support effective classroom talk, which will
eventually strengthen writing. An example of tools such as this are called “talk moves”.!” These
strategies support math talk and help with mathematical conversation and thinking.?’ There is
implementation of talk moves within the curriculum unit because I believe mathematical
conversations support successful writing. Teachers have choice to determine which talk moves
are appropriate depending on the nature of the lesson and group of students.

As educators, we must be intentional when creating a culture where students can
comfortably interact. Interaction is important because it sets students up for success with
communication, gives them an opportunity to build on ideas, and helps reinforce a sense of
community with their peers. Interaction can also help support writing because students can
gather ideas from one another, which strengthens written expression. Our students must feel
comfortable and safe with conversation, and feel valued when talking. Ground rules or norms
must be set in place, emphasizing respect and courteous talk.?! Discussion norms are valuable
when the class creates them together, and placed on an anchor chart for the teacher to refer to on
a day-to-day basis. Students are accountable for withholding these norms and expectations. If a
student violates a norm, teachers must address the issue immediately. When thinking about
equity among our students, teachers must hold high expectations so all learners can
participate. By doing this, teachers should consider that every student is listening to the speaker,
the listener hears what the speaker says, and all students have an opportunity to speak.?? Keep in
mind that conversations can and will support our weak writers. If there are rich academic
conversations, we will see that come alive in written expression.

In the book, Classroom Discussions: Using Math Talk to Help Students Learn, Chapin et
al. (2009) suggest five “talk moves” to help engage in conversation and discussion. Research
shows that they help students make progress in engaging in mathematical thinking.?® Talk
moves are a great tool to use throughout any lesson delivered because it supports discussion in
the classroom, and holds students accountable in an equitable manner. This is important for our
English Learners who tend to be hesitant on sharing out in front of their peers. The talk moves
help our ELs step out of their comfort zone.

The first talk move is “revoicing”.?* This is when the teacher restates what a student has
said into question form to clarify thoughts and reasoning. Since the goal is to improve
mathematical reasoning, it is important to tap into students who may be unclear in their
explanation. Reasoning and analysis of a concept may not always relate to verbal expression,
and we must allow students opportunities to clarify their thoughts.? This strategy is also a great
way to make sure other students in the class actually understand an idea if it seems unclear. This
is especially helpful for our English Learners because it can refine and clarify thoughts that may
be confusing or unsettling.

The second talk move is “repeating”.?® Students restate a classmate’s thought or idea
discussed. There are many advantages to this talk move such as holding students accountable for
listening, and allowing the class to hear the statement repeated. This move also supports our



English Learners if they are the speaker or listener. When this is consistent within the classroom,
students will begin to recognize that others are paying attention to responses shared, which will
motivate them to contribute with effort.?’

The next talk move is “Reasoning”.?® Students get the opportunity to agree or disagree
with one another’s claim. Although this is a simple way to get students talking, it is still the
teacher’s responsibility to lead discussion with purpose and respect. Teachers can probe students
with follow up questions to support the discussion in order to guide, clarify or connect one
thought to another. The purpose of this move is to allow students to be precise in their own
analysis of a concept by relating their thought process to someone else’s reasoning.?’ ELs
benefit from this talk move because they have to think through a variety of claims, and be
explicit with their own opinions or thoughts. ELs use critical thinking skills as they may be
translating their native language to English, which reflects on their personal experiences. Their
peers can benefit from hearing different perspectives regarding a concept or topic.

The fourth talk move is “Adding on”*° which is when students can extend a thought that
another student’s contribution. Students often struggle with this talk move at first because they
will want to “add on” to what their partner says, but their reasoning may be unrelated to what
was originally said. Teachers need to pay attention to student responses so that it is effective.
Modeling is helpful so students can hear what an appropriate “add on” sounds like. When
critiquing an academic conversation involving “adding on”, it is important to be mindful when
giving feedback. A strong classroom culture is crucial on how students react to criticism. When
students feel safe sharing out thoughts, they will have the confidence to add meaningful
comments. This move takes practice, but can be very effective over time.?! To make this
particular talk move accessible to English Learners, sentence starters will help support this
conversation. It is important to hear their reasoning, and model how to connect their idea to
another utilizing the sentence starter. It is helpful to have the student repeat the “add on” idea at
first to scaffold appropriate discussion.

The final talk move is “Waiting”32. This strategy influences students to gather their
thoughts. Thinking varies among people, and teachers need to respectfully honor thought
process and reasoning. Research states that wait time is valuable within classroom discussion.>?
Wait time can be used when a teacher poses a question whole group, or even when he or she
calls on a student. The teacher should wait at least five seconds for students, which takes
patience. Even though educators feel pressed for time, many benefits will come out of wait time.
Students engage in discussion and are less likely to give up. Since math can be challenging and
complicated, giving students wait time to develop ideas is beneficial.** For English Learners,
wait time is helpful because it may take them more time to digest the question and fully
understand the context of it. A suggestion is to pair the EL student with a peer, and discuss what
the question is asking for clarification or to hear it another time before the given wait time. Once
the English Learner has confidence, the outcome of his or her response will be constructive.

With the five talk moves in mind, teachers need to expose students in different formats of
communicating. Switch up interactions so that students engage in class discussion. Some
examples are whole group discussion, small group discussion and partner talk. The formats
support mathematical learning and allow talk moves to be successful. Students will be more
involved and more likely to participate. Students get multiple opportunities to interact using



different approaches to speak when they are comfortable and uncomfortable. Participation gives
them practice to increase their communication skills within discussion, specifically areas of
weakness. Whole group discussion gives all students time and opportunity to contribute their
participation, which at times may be apprehensive, especially with English Learners. If students
are shy, talking in small groups or with a partner may help them feel more comfortable sharing
within a large group setting.*

Teachers get to know their students, and adapt a mathematical learning environment to
meet the needs of all learners. Promoting a positive classroom culture where it is safe to speak
without feeling uncomfortable is the first step. Implementing consistent talk moves to encourage
academic conversations within whole group, small group and partner talk will influence our
students in a positive way, specifically their writing skills. When students can orally
communicate, they will be more assertive when it comes to written expression.*® One of the
weaknesses of an English Learner tends to be writing. Through intentional academic
conversations, writing scaffolds within the lesson, and intentional peer support as needed, ELs
will excel. This unit will help English Learners learn mathematical concepts of multiplication
and problem solving, through integration of different writing types, including helpful strategies
and scaffolds that are easy to implement.

Talk Frames

Madelyn Willams and Tutita Casa are the authors of Connecting Class Talk with
Individual Student Writing, and they share a strategy to help with mathematical writing called a
“talk frame”. According to the article, “The talk frame is an interactive graphic organizer that
tracks the development of ideas on the board as students reason through a significant
mathematical question”.?” It serves as a visual tool used to document classroom discussion. The
purpose is to join conversation and student experiences as a whole group with individual
writing.*® Williams, one of the authors of Connecting Class Talk with Individual Student
Writing, recommends using this talk frame tool to assess students as a class based on discussion
participation, and then individually based on the students’ written responses.®® Since the talk
frame is visible for the whole class to see, it creates a platform for writing if the student chooses
to use it.

The talk frame works with a hands-on activity, so students can come up with ideas and
concepts using manipulatives first. The teacher will revisit the question, and allow students to
rephrase the question in their own words.*® Based on their discoveries through hands-on
experience, students will reason through various ideas a class, and the teacher will fill out the
graphic organizer.*! All ideas under the section “Talk Idea” come from students. The talk ideas
form together as a summary under the “We Understand” section, using student words.*> Based
on the article, students were able to utilize the talk frame, but also expand using their own ideas.
I plan to use this strategy within the unit to assist students with written expression. My goal is to
help students strengthen writing using this as a scaffold, but also encourage original
explanations. I anticipate students to learn from each other to create their own explanation to the
question with help from the talk frame.

Supporting English Learners in Mathematical Discussion



There are many ways to engage our English Learners within discussion. Judit
Moschkovich says that it is essential to focus on the mathematical content, how students
contribute to discussion, and the different ways of collaborating through conversation based on
diverse perspectives.** Although learning vocabulary and comprehension skills within
mathematics is important, teachers should emphasize mathematical communication to enhance
understanding.** Another perspective from Moschikovich is the focus in participation in oral
and written practices, specifically explaining a variety of processes, reciting conjectures,
demonstrating conclusions and opinions are required of our English Learners.*> These skills are
critical for ELs when learning mathematical content.

Within her research, Moschikovich uses “discourse” as a standpoint in how English
Learners engage in mathematical discussion. She explains that, “Participating in classroom
mathematical discourse practices can be understood in general as talking and acting in the ways
that mathematically competent people talk and act when talking about mathematics in a
classroom, and involves much more that the use of technical language”.*® Students should be
using a variety of types of discourse including explanation, proving, making comparisons, and
descriptions within math content discussions. The NCTM standards (1989) and various
mathematical classroom research stated by Moschikovich suggest*’:

Model and engage discussion

Support conjectures and explanations including evidence

Focus on the process not only the product

Compare ideas including explanations and solutions

Encourage mathematical arguments

Allow students to repeat each other’s words through paraphrasing
e Encourage students to share various methods through activities

Another unit goal is to support discourse through meaningful dialogue considering the
ideas above, in addition to language scaffolds and strategies. It is necessary to concentrate on the
mathematical content when it comes to the discussion, and the ways listed above will assist it.
Furthermore, using talk moves*, talk frames*’, sentence stems, word banks, vocabulary, visuals,
and facilitating instruction will be present. The objective is to build conversation so students can
reinforce mathematical discourse within written expression, as well as learning the English
language.

Instructional Implementation
Teaching Strategies

Charlotte Mecklenburg Schools’ Learning Language and Acquisition Department
provides resources for teachers across the district. They created the PACE Tool Kit, which is a
collection of strategies to use with students throughout different parts of the lesson®®. They are
purposeful for all ranges of learners, specifically focusing on ELs (English Learners). Teaching
strategies within this unit are intentional to help English Learners reach their anticipated
potential. The goal is to use activities that are student centered and engaging. Within the
lessons, English Learner strategies focus on the four domains of the language: reading, writing,
speaking, and listening.



Various strategies learned throughout the seminar are specific to help all learners with
written expression in mathematics. The following strategies are best practices to enhance
learning, and support English Learners to succeed with mathematical writing.



1. Sentence Starters

Sentence starters are useful to assist ELs with all four language domains. Sentence
starters scaffold mathematical discourse and ELs can practice speaking, reading and writing
in complete sentences. Based on my experience in the classroom, when using sentence
starters consistently, students are able to transfer complete sentences into their writing
naturally when using them verbally. Sentence starters also assist students in writing
complete sentences. They can help ELs communicate what they know about content or a
concept. I plan to use sentence starters in all lessons due to the success I have using them
during instruction.

2. Word Banks

Word banks assist English Learners with vocabulary words as options to use within their
writing and speaking. It helps reinforce words used in class, and supports them as they are
constructing written responses. Students need to be encouraged to use word banks when they
are available. A suggestion is to post specific words on the classroom wall s students can
continue to refer to them throughout the school year.

3. Visuals

Visuals are helpful for our English Learners because it builds their capacity to understand
a concept. It encourages students to make a connection to what they see to what they read,
hear, or learn. Research also states, “Using images (or visuals) can enhance student
motivation to engage in speaking activities”.>! I also believe this supports writing based on
observation in my own classroom. Visuals can support all students, as they naturally engage
the learner through excitement and curiosity.

4. Vocabulary

Each lesson lists tiered vocabulary. Research suggests that teachers use a variety of
vocabulary in mathematical language, and to explicitly teach if needed. It is important to be
intentional with selecting appropriate words, and hold students accountable for using the
words in their language with their peers during instruction. Students will be encouraged to
use vocabulary in writing, so the more exposure of the words, the better.

Personal Academic Command of English (P.A.C.E.) Tool Kit Strategies

1. Novel Ideas Only

“Novel Ideas Only” is a strategy that comes from a training offered by Charlotte
Mecklenburg Schools called Quality Teaching for English Learners, also known as QTEL.
“Novel Ideas Only” prepares the learner for a particular concept or topic.>? It takes place
prior to the lesson that allows students to generate ideas they know about words or phrases,
specifically the phrase “groups of things” within the unit. Before introducing multiplication,
this will give the teacher a good idea of how they think of groups of objects, which
transitions into the basics of multiplication. This encourages students to collaborate, speak,
and listen to one another, which holds students accountable.>?



2. Four Voices

“Four Voices” is another QTEL strategy that allows students to practice fluency when
reading a word problem. Students get to focus on different parts of the word problem, and
use discussion questions to guide their thinking before solving. Students have an opportunity
to get deeper understanding of the context of the word problem, determine the action, and
solve appropriately.>*

3. Create, Exchange, Assess

“Create, Exchange, Assess” is a QTEL strategy that involves applying what students
learned by creating a mathematical problem that another group tries to solve. The group
who creates the problem assesses their classmates’ solution. This strategy is great for
English Learners because it focuses on all four language domains.

Lesson Framework

To design the lessons, I used the “Launch, Explore, Discuss” framework.> Using this
framework last year, I noticed that my students began to take ownership of their learning, and I
released responsibility more often than anticipated. I acted more as a facilitator, and was
pleasantly surprised with the student generated ideas. Based on the success I had last year, |
used this framework within the unit.

The purpose of this framework is to give students an opportunity to problem solve by
exploring mathematical tasks with productive struggle.>® The lesson begins by launching the
topic in an engaging way by introducing the problem, then allowing students to problem solve on
a concept they may not be familiar with, followed by discussion where direct instruction takes
place based on their outcomes.

The “launch” section is a brief part of the lesson that draws the students in through
engagement, building background through visuals, posing questions, or opportunities to have a
quick low stake conversation to activate prior knowledge. The teacher communicates
expectations by explaining required task.’’ Teachers provide necessary materials to students to
complete the given assignment, and make sure they know what to do.

The “explore” part of the lesson is where students use problem-based learning through
productive struggle.>® Students collaborate with one another or complete a problem
independently using manipulatives. Students construct a mathematical representation of how
they solve the problem using words, pictures, and/or symbols. Teachers use this time to ask
guiding questions as students engage with the task. Last year as a team, we came up with a
variety of questions to ask during this section of the lesson. We created questions by predicting
how students might solve the given problem. We considered misconceptions, in addition to
possible strategies that students produce. We prepared ourselves with ways to address
misconceptions in a manner that all possible solutions were valued and used in a meaningful
manner. In this unit, intentional questions are present within the lessons to engage while
students are exploring. They intend to support students when learning mathematical concepts
and strategies. When focusing on English learners, this will support their learning as they are
exploring challenging tasks.



The “discuss” portion of the lesson is where students shared out various strategies,
representations and thought processes of how they solved the problem. It is student-led, while
the teacher facilitates the discussion.’® Based on experience last year, I was strategic in selecting
the strategies shared from students. I selected students with the least efficient way to share first,
and we worked our way to the most efficient strategy. Students reveal their mathematical
representations with the class; explain verbally how they solved the problem. If there was a
strategy not shared, I introduced it at the end of the lesson. Options for additional activities or
small group would follow to extend learning.

I feel strongly that English Learners benefit from this framework. It pushes them to work
with their peers, gives them responsibility to take ownership of their learning, and it’s
challenging. In addition, students have sufficient time to digest content. This is particularly
important for ELs since many of them may be translating ideas in their minds, and students
can ask for clarification if they initially do not understand something. The outcome is positive
as productive struggle helps develop conceptual knowledge of mathematical understanding. %

Unit Design

The unit is designed for five consecutive days beginning with a pre-test, followed by 3
lessons, and ending with a post-test.

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Pre-Test Lesson 1 Lesson 2 Lesson 3 Lesson 4 Word Post-Test
Problem
Detective
Day
Assessment

When implementing the unit, the first piece to take note is the assessment. [ use a pre-
and post-test to assess students on their understanding. Students are assessed on the content
standards of multiplication, but specifically on creative and explanatory writing. The pre/post-
test gives serves as an assessment to show progress and growth from the beginning of the unit. It
also provides data to see growth specifically in explanatory and creative writing. The goal is to
see student progress based on lessons taught in the unit that includes hands-on activities and
several writing opportunities. There are scoring instructions included on the pre/post-test
document.

Looking at the assessment before teaching the unit will allow teachers to see student
expectations, such as what students need to know and do. This will help drive instruction
appropriately. In The Big Ideas of UbB (Understanding by Design), Grant P. Wiggins and Jay
McTighe state, “The most successful teaching begins, therefore, with clarity about desired
learning outcomes and about the evidence that will show that learning has occurred”. ¢!
Analyzing the assessment and completing an exemplar gives teachers the student perspective on
the “desired outcome”. What strategies are best to meet student needs? What type of writing is




appropriate? What kind of visual representations are applicable? These are all valid questions
when thinking about instructional delivery to meet learning outcomes.

Each lesson has some type of formative assessment that serves as an exit ticket. The exit
tickets provide valuable information based on student progress. The purpose is for the teacher to
use that data to drive small group instruction if applicable. This would be a great opportunity to
re-teach or guide students into a deeper dive into the content, or get feedback on writing. The
teacher can also enrich learning by providing students opportunities to practice.

Math Word Wall

A math word wall supports students with vocabulary. The unit suggests having one
posted as new vocabulary words are taught to students. It involves students because they can
draw a visual representation for each word to honor student thinking. Each lesson has specific
directions on which words to teach, and suggestions for students to get involved.

Languages Targets

I included Language Targets for each lesson so it is specific to what English Learners
need to accomplish with language. It helps teachers know the expectation of the lesson from a
language perspective. Charlotte Mecklenburg EL Services suggest selecting a language function,
a content stem, and at least one support when creating language targets. Language targets relate
to the four domains of the language, but also include verbs for student expectations for a specific
lesson using supports to help them accomplish the goal.

Activities

1. Creative Moment

At the end of each lesson, students get a “Creative Moment” to generate additional ideas
based on the lesson activities. There is no criteria for this activity; however, the only
expectation is for students to participate. It is a time where students have an opportunity to
be creative in their mathematical writing. It can be new ideas, opinions, reflections, or
thoughts in a student’s home language. It is chance for students to express themselves based
on what they have learned through written expression.

2. Mathematical Writing Choice board

The mathematical choice board serves as an a