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Math Philosophy Statement: 

 

In all possible situations, students should construct their own mathematical knowledge 

and math should be taught using the constructivist model. The students need to build true 

connections and understandings of mathematical concepts. Math should be placed in a real-world 

context with connections to other content areas. 

Mathematics should be taught with a high level of student involvement. Students’ best 

learn math through directly interacting with the material and being active participants in their 

learning. The students need to be involved with and interacting with the material and be offered 

time to work with manipulatives which teach the content. One way of achieving this is through 

the use of manipulatives and technology such as websites and software. The students’ 

engagement in math should follow Bruner’s Modes of Representation to help ensure that 

students are building and understanding the mathematical concepts behind the symbolic 

representation.  

Math is not an isolated topic but something which we use every day in relation to other 

topics. Math should be presented to students in real world contexts and if possible, math should 

be purposeful, with authentic problems. This will help students to develop deeper and personal 

connections to math. Math should be built on the prior knowledge and experiences student have. 

Math should be placed in a broader context is to connect math to the other content areas of 

science, social studies, and English and language arts, as well as to other areas such as music and 

art. This demonstrates to students that math does not stand on its own isolated from other content 

areas but rather that math is connected innately to the other content. 

 Overall, math needs to be connected to real life, to other content areas, and the students 

need to be involved in the mathematics process through the use of manipulatives and Bruner’s 

Modes of Representation.  
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Artifact 1 Overview: 

What the entry is: Differentiated Activities 

What it demonstrates: Teaching three students with different counting abilities  

How it benefits students at the elementary school level:  

This benefits students at the elementary level because classrooms have students at 

varying mathematical abilities.  It is important to create differentiated activities for students who 

are at different points mathematically. In a single classroom there could be students who have 

mastered the skills before the following three standards and are now working towards mastering 

these standards.  

The three CCSS standards is this artifact are: K.CC.4b “Understand that the last number name 

said tells the number of objects counted. The number of objects is the same regardless of their 

arrangement or the order in which they were counted.” (Common Core State Standards Initiative, 

2011, p.11), K.CC.6 “Identify whether the number of objects in one group is greater than, less 

than, or equal to the number of objects in another group, e.g., by using matching and counting 

strategies.”(Common Core State Standards Initiative, 2011, p.11) and 1.NBT.1“Count to 120, 

starting at any number less than 120. In this range, read and write numerals and represent a 

number of objects with a written numeral.” (Common Core State Standards Initiative, 2011, p. 

15).  The activity for Student 1 connects with the first standard and uses cartoons and an ELA 

standard to model the counting skill. The activity for Student 2 uses objects and manipulatives 

combined with a science standard. The second activity also correlates with NCTM Data Analysis 

and Probability Standard which states “In pre-K through grade 2 all students should sort and 

classify objects according to their attributes and organize data about the objects” (National 

Council of Teachers of Mathematics, 2011, Data Analysis and Probability). The activity for 

Student 3 again uses objects to count to 120 and is combined with a social studies standard. The 
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NCTM Standards connected to all three CCSS Standards are Numbers and Operations “In pre-K 

through grade 2 all students should count with understanding and recognize ‘how many’ in sets 

of objects” (National Council of Teachers of Mathematics, 2011, Number and Operations) and  

Algebra “In pre-K through grade 2 all students should sort, classify, and order objects by size, 

number, and other properties” is also met in this activity (National Council of Teachers of 

Mathematics, 2011, Algebra). 
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Artifact 1: Kindergarten/First Grade 

Student 1: 

Standards: CCSS Math K. CC. 4. b. Understand that the last number name said tells the 

number of objects counted. The number of objects is the same regardless of their arrangement or 

the order in which they were counted. 

CCSS ELA RL.K.1: With prompting and support, ask and answer questions about key details in 

a text 

Problem: This child struggles with understanding that the number of objects is the same amount 

no matter which order they are counted in or the arrangement of the objects. When the student 

initially counts the objects, then the objects are rearranged in the child’s view the child will 

recount the objects when asked how many objects there are.  

Goal: The student will be able to count a cluster of  objects once, then after the objects have been 

rearranged, the student will be able to recall how many are in the arrangement based on what 

they just counted and will not recount the objects. They will be able to explain that moving 

objects does not change how many there are.  

Activity: 

The student will read the following story and use small round objects to represent the toys in the 

story. The student will be asked the following questions: “How many toys are in Bobby’s room? 

When his brother asked Bobby how many toys he had brought outside what did Bobby say? How 

did Bobby know he had 6 toys? Did he recount them or did he remember? How come Bobby did 

not have to recount his toys? 
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The student will then read the following incomplete story and complete it. They will use orange 

Base 10 Blocks to represent the crackers in the story.  The student will be asked the following 

questions: “How many crackers are on Sarah’s plate in the second box? When Sarah’s friend 

asked Sarah how many crackers she had what did Sarah say? How did Sarah know she had 9 

crackers? Did she recount the crackers or did she remember? How come Sarah did not have to 

recount the crackers?  

 

 

 

 

 

 

Bobby had his toys on his bedroom floor.  He counted them and counted 6 toys.  

I have 6 toys! 

Bobby put all of his toys in a box….  

…and brought the box outside.   His brother came and asked Bobby “How many 

toys did you bring outside?”  

Bobby thought and said “6 because I didn’t add or 

take away any toys since I last counted them in my 

room”  

I have 

six toys! 

Sarah’s mom gave her some crackers.   Sarah counted the crackers. There were __ 

crackers. 
Sarah brought the crackers to the table to 

share with her friend.  

I have __ 

crackers 
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I have 

__ 

crackers 

 

 

 

 

  

  

 

 

 

Student 2: 

Standards:  CCSS Math K.CC.6 Identify whether the number of objects in one group is greater 

than, less than, or equal to the number of objects in another group, e.g., by using matching and 

counting strategies. 

NCTM Data Analysis and Probability: In pre-K through grade 2 all students should sort and 

classify objects according to their attributes and organize data about the objects 

CT Science K.1 - Objects have properties that can be observed and used to describe similarities 

and differences (Grade-Level Expectation: Count, order and sort objects by their observable 

properties.) 

Problem: This child is unable to identify which group of objects is larger or smaller. They often 

will arbitrarily pick one group as larger or smaller based on sight and not check by counting the 

objects in the groups or matching object with object. 

Goal: The student will be able to identify which group of objects is larger, equal to or smaller 

than another group of objects through matching and counting.  

Activity: In this activity, objects will be categorized into two groups. The student will identify 

what the categories are for each group. They will then compare the number of objects in each 

“How many crackers do you have?” 

asked her friend.  

Sarah thought and said “ __ because I 

didn’t add any or take away any crackers 

since I last counted them.”  



Kehoegreen Math Electronic Portfolio                                                                                          10 

group by counting them and writing the number of objects under each grouping. The student will 

then “partner” the objects from one group with object from another group. If the objects are 

different colored crayons, 5 red and 8 green, the student will match each green crayon with each 

red crayon until the student has three green crayons left over and will be asked how many more 

green crayons are there then red, and which group of crayons is bigger, red or green. The objects 

used will be different colored crayons, crayons with and without wrappers, and markers versus 

crayons. The students will then practice matching and counting different groups of various sizes, 

using 2 crayons with wrappers and 6 crayons without wrappers, and 9 markers and 8 crayons 

until the student has mastered the skill. The student will then be presented with one group of 

crayons two different colors and be asked to group them by color. After they are grouped the 

student will compare the groups either by counting or matching object with object. An example 

of this activity is: 

 

 

 

                                                                                           

 

 

The student will count how many crayons are in each group. 

  

 

 

 

 

5 Red Crayons 
8 Green Crayons 

compared to     
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They will then arrange one group under the other to compare. 

 

 

 

 

 

 

 

 

 

 

 

Sample student answer: There are more green crayons because each red crayon has a pair but 

there are three green crayons without a friend.  

Justification for Activity: 

Student 3: 

Standards:   

CCSS Standard 1.NBT.1: Count to 120, starting at any number less than 120. In this range, 

read and write numerals and represent a number of objects with a written numeral.”  

CT Social Studies 1.1.10: How limited resources influence economic decisions. (Grade Level 

Expectation: Identify basic needs and wants by giving personal examples in school and family 

settings.) 

Problem: This student can count to 120 but in order to do so the student starts at zero. 



Kehoegreen Math Electronic Portfolio                                                                                          12 

Goal: The goal for this student to have start at any number between one and 120 and be able to 

count to 120. Preferably the student will be able to start counting at numbers higher such as 80, 

then count to 120. 

Activity: The student will learn to count to 120 by grouping. There will be a group of 120 

counters and the student will be asked to categorize them into groups of 10. After the student has 

categorized them by 10s, the student will count by 10s until they reach 120. The student will then 

group the counters in groups of 20. The student will count by 20s until they reach 120. The 

student will then group the counters in groups of 50. There will therefore be two groups of 50 

and one leftover group of 20. The student will start at 50 counting 50, 100, then they will count 

from 100 to 120 by ones. The student will label each grouping by how many are in each subset. 

The student will then be given 120 ‘loaves of bread’. The student will then be told there are five 

towns that need 30 loaves of bread each. The student will divide the 120 loaves into 5 piles. Ask 

the student whether there are enough loaves for each town to have 30 loaves or whether there is a 

limited supply? Ask the student what should be done – have each town have fewer loaves or 

have one town not have any bread? Do similar problems using other needs and wants such as 

water, computers, etc. and different amount of towns/people and item per town/person needed to 

explore the students reasoning and use a variety of counting to 120 starting at numbers higher 

than 10.    
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Artifact 2 Overview: 

What the entry is: Analysis of Children’s Book 

What it demonstrates: The positive and negative content of Pigs Will Be Pigs: Fun with Math 

and Money by Amy Axelrod and alternatives to use in the classroom. 

How it benefits students at the elementary school level:  

In this artifact, I have a summary of Pigs will be Pigs, a review of the book, changes I 

would make to the book, two alternate books to use in place of Pigs will be Pigs along with ways 

to use them in the classroom, and two websites which supplement these books and which can be 

used in the classroom to teach this standard. 

The analysis of this book benefits students at the elementary school level because it is 

during this time when many of the students’ core beliefs are formed. It is important to be aware 

of the messages that we are sending to our children despite our focus on the content. It is 

imperative that we seek out material that balances the content with the messages we convey. In 

this book, through the images and the topic chosen to teach the material it supports unhealthy 

lifestyle habits and categorizes people who appear a certain way to also live a certain way. There 

are alternative books and websites which can be used to teach the same content. 

This artifact addresses CCSS Standard 2.MD.8 “Solve word problems involving dollar 

bills, quarters, dimes, nickels, and pennies, using $ and ¢ symbols appropriately. Example: If you 

have 2 dimes and 3 pennies, how many cents do you have?” The NCTM Standard which 

correlates with the CCSS Standard is “In pre-K through grade 2 all students should connect 

number words and numerals to the quantities they represent, using various physical models and 

representations.”  
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Artifact 2: Grade 2 

Children’s Book: Pigs Will Be Pigs: Fun with Math and Money (Axelrod, A., & Nally, S. 

(1994). Pigs will be pigs. New York: Four Winds Press.)  

Summary of book: The Pig family wants to go out to dinner. But Mr. and Mrs. Pig do not have 

enough money. Mr. and Mrs. Pig and their two children search their house from top to bottom 

gathering money. They then go out to eat and must select food within their budget. The Pigs 

leave the restaurant full of food and happy, except they forgot they left their house a mess! 

Review:  

There are many positive aspects of the book. The content in this book is grade level 

appropriate and attractively set up in a picture book format. The illustrations in this book are 

attention grabbing and it has a story line that would hook students in. The book also provides 

activities which the teacher could use while reading the book. The author provides built in 

teaching opportunities and extensions in the end pages and in the back matter which can be 

implemented in the classroom to teach the concepts presented in the book.  

 However there are also negative aspects to this book. There is a negative portrayal of 

overweight people (or “pigs”) and unhealthy lifestyle choices are portrayed. The pig family in 

this story lives in a house, eats at restaurants, uses money, goes to the bank, and overall, the Pigs 

are essentially cartoon versions of humans. I want to clarify I am not against the portrayal of 

certain weights in children’s books. I understand the importance of having children’s books 

present a diverse array of people with varying genders, ethnicities, and body shapes so that all 

children can have positive role models to connect with. However, the characters in this book are 

not positive role models. They do not take actions which I would want a child to imitate or 

identify with. This book shows “pigs” (or people as argued) tearing the house apart in search for 

money because they need to eat out despite the fact that the mother went grocery shopping that 
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morning. It also displays the family as eating without moderation which was not unique to this 

one instance, as the text states “the Pigs were hungry…again” When the problem of an empty 

refrigerator arises, despite having gone shopping that morning, Mr. Pig says “No problem. Let’s 

go out to eat.” and the rest of the family agrees. At the restaurant, the family “ate and ate until 

they could eat no more.” These are not actions which I would any child to think are acceptable 

behaviors. I also would not want a child who may identify with the characters come away from 

reading this book thinking these behaviors are worth emulating. By reading this book in the 

classroom the teacher is sending the unspoken message that the behaviors are supported by the 

teacher.  

The book could be improved by having characters that are distinctly not human, such as 

zebras. If pigs are shown, the pigs could be making healthy choices with healthy habits. The 

family could face the same problem as the Pigs faced where they need to search the house for 

money and calculate a bill, as these two situations offer numerous activities and extensions for 

the teacher to use to teach the students. However, the characters could go to a different location 

rather than a restaurant, such as the circus or a trip to the city. The family would choose from a 

list of sights/events instead of choosing food from a menu. The costs of each event would be 

provided in a menu type format and the family would have a budget. The children would still 

learn how to count money, manage a budget, and role play building their decision making and 

logic skills.  

Alternate Resources:  

There are several alternate resources in the form of books and websites which teachers could use 

to teach the same content and concepts presented in Pigs will be Pigs. Such resources are:  

Books: 

1. Alexander, who used to be rich last Sunday by Judith Viorst 

https://consuls.org/search~S16?/X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu/X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu&SUBKEY=(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)/1%2C5%2C5%2CB/frameset&FF=X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu&1%2C1%2C
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Summary: Alexander is really trying to save up to buy a walkie-talkie. When his 

grandparents give him a dollar, he is determined to save it. However, Alexander 

ends up spending, betting, paying fines, and losing his money to loose floorboards 

until all he has left is two bus tokens.   

Include Math Teaching Opportunities/Extensions? There are no extensions 

provided in the books itself but the book lends itself to building activities around 

it. For example, in the beginning of the book the teacher can compare how much 

money Alexander’s brother have and how much money Alexander has. The 

student can also trace Alexander’s dollar throughout the week using coins. The 

students can track how much money Alexander spent or lost and how much 

money he has left.  

One website contains Alexander$$Cards which provides the amount of 

money that Alexander spent on each item divided into categories.  For 

students who are first being introduced to money, these cards could be 

used. The student who is at a higher level would have the amount of 

money but would have each section blank and the student would put 

the right amount of money in each square. For the more advanced 

student, I would just have what the money was spent on and the 

student would write down both how much was spent and move the 

right amount into the square. (Image Source: Finance in the Classroom, 2011)  

As an extension, the students could be given a set amount of money of about 

$1 per week. They could then “save” for object that they want to buy. They would 

select a price based on how much their item actually costs in real life. The 

http://financeintheclassroom.org/passport/downloads/Alexander$$Cards.pdf
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students would calculate how long they would have to save getting $1 a week 

before they had enough money to buy their item.  

2. The Penny Pot by Stuart J. Murphy 

Summary: Jessie is at the school fair and she wants to get her face painted but 

she only has 39 cents. The face painter, Fran, suggests that Jessie waits for the 

penny pot to fill and see if enough pennies are collected to have her face-painted. 

When other children come and have their face painted, they put their extra 

pennies in the penny pot. After several children have had their faces painted, 

Jessie checks the pot and finds she has 51 cents! Enough to get her face painted 

and one penny for the pot.  

Include Math Teaching Opportunities/Extensions?: Yes. This book at the end 

has a section similar to that found in Pigs will be Pigs outlining how to read the 

book and activities that can be done after reading the text. It also provides 

extension activities that connect to everyday life. Such extensions include trading 

coins (i.e. five pennies for one nickel) and going “shopping” using coins and 

simple objects labeled with prices. I feel these activities are useful with younger 

children, younger than second grade, but this text could be used to introduce the 

different coins and to help students who are struggling with understanding and 

using coins. I also think social studies standard K.1.12  The interdependence of 

local, national and global economies  specifically focusing on grade level 

expectation “Understand that money is represented by different forms (coins, 

currency, credit cards” 

Websites: 

http://www.amazon.com/Penny-Pot-MathStart-3/dp/0064467171/ref=sr_1_1?s=books&ie=UTF8&qid=1321734102&sr=1-1
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1. The website "Printable Money" provides printable money to be printed and used as 

manipulatives in the classroom which supports this standard and these books. The 

money could supplement both books as the students trace the loss of money in 

Alexander, who used to be rich last Sunday and the collecting of money in The Penny 

Pot. 

2. "Cash Out"  is an interactive game within the Mr. Nassbaum website. In this game the 

student plays the cashier at a grocery. Different customers purchase items and the 

students’ job is to give change to the customers. The game has three levels of 

difficulty, the student can choose whether hints are shown, and the student can decide 

whether the change amount is shown. This allows the student and the teacher to 

differentiate the game based on the students’ needs and abilities.   

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.hbschool.com/teacher_resources/math/pdfs/gr3money.pdf
https://consuls.org/search~S16?/X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu/X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu&SUBKEY=(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)/1%2C5%2C5%2CB/frameset&FF=X(Alexander%2C%20who%20used%20to%20be%20rich%20last%20sunday)&searchscope=16&SORT=D&b=ecsu&1%2C1%2C
http://www.amazon.com/Penny-Pot-MathStart-3/dp/0064467171/ref=sr_1_1?s=books&ie=UTF8&qid=1321734102&sr=1-1
http://www.amazon.com/Penny-Pot-MathStart-3/dp/0064467171/ref=sr_1_1?s=books&ie=UTF8&qid=1321734102&sr=1-1
http://www.mrnussbaum.com/cashout/index.html
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Artifact 3 Overview: 

What the entry is: Manipulatives to address fraction misconceptions 

What it demonstrates: Addressing students’ misconceptions with manipulatives to provide the 

student with hands-on concrete examples and proof.  

How it benefits students at the elementary school level:  

This artifact contains a pre-assessment, an activity and a post-assessment. Within the 

activity, students will be working with fraction kit consisting of pies and a software program. 

This artifact benefits students at the elementary school level because it addresses a 

misconception commonly held by students, specifically that “the fraction with the biggest 

denominator is the bigger fraction” (Cathcart, G. W., et. al, 2011, 209).  

 A possible reason that students in third grade hold this misconception mentioned in the 

textbook is that they have previously focused on whole numbers whose value is based on their 

distance from zero. Numbers farther away from zero were larger then numbers which were 

closer to zero (such as 5 is bigger than 3 because it is farther from zero). The students carry over 

this knowledge about whole numbers to fractions. If one fraction is 1/3, and the other fraction is 

1/5, they will say 1/5 is the larger fraction because the numerators are the same and when 

comparing denominators, 5 is bigger than 3. The students need to realize that different rules 

apply to factions then to whole numbers and conceptually comprehend what the fraction 

represents. 

This artifact meets CCSS Standard 3.NF.3.d “Compare two fractions with the same 

numerator or the same denominator by reasoning about their size. Recognize that comparisons 

are valid only when the two fractions refer to the same whole. Record the results of comparisons 

with the symbols >, =, or <, and justify the conclusions, e.g., by using a visual fraction model” 

(Common Core State Standards Initiative, 2011, p.24).  The NCTM Standard met is “In grades 
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3–5 should develop understanding of fractions as parts of unit wholes, as parts of a collection, as 

locations on number lines, and as divisions of whole numbers” (National Council of Teachers of 

Mathematics, 2011, Numbers and Operations).  
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Artifact 3: Grade 3 

 Through the manipulatives provided and the correlating activity the students will be able 

to see what each fraction represents and compare fractions of different sizes, namely ½, 1/3, ¼, 

1/5, 1/6, 1/8, 1/10, and 1/12. The CCSS standard is achieved through this activity by having the 

compare two fractions of the same size that have the same numerator and reasoning about their 

size.  

Pre-assessment: Before having students complete the activity, test if students hold this 

misconception: Ask students to arrange the following fractions in order from smallest to biggest: 

½, 1/3, ¼, 1/6, 1/8, 1/12, and 1/24.  The student will then explain why they put the fractions in 

the order they did.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/3 
 

 

1/2 
 

 

1/4 

 

1/6 
 

 

1/8 
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Activity: The students will begin the activity by using the following manipulatives to answer 

four questions. 

  

 

 

 

 

 

 

(Source: The University of Queensland, 2011)  

(Halves = cherry, thirds= banana, fourths= pumpkin, sixths =blueberry, eighths = candy) 

 Students will  play with the manipulatives for about 5 minutes, exploring and comparing 

the different sized pieces of pie, part with the whole and each individual fraction (i.e. 1/6) with 

other individual fractions (like 1/3). The students will be asked to solve problems 1-4 using the 

manipulatives to compare the different sizes.  The students will write down their answer and 

explain their reasoning.  
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1. Your mom made two pies, banana and cherry. Your brother ate 1/3 of the banana pie and 

your sister ate ½ of the cherry pie. Who ate more pie? 

2. At a pie eating contest, Kelly ate 3/6 of a blueberry pie while Ryan ate ¾ of a pumpkin 

pie. Who ate the smaller amount of pie? 

3. I cut one pecan pie into 3 equal pieces and a blueberry pie into 6 equal pieces. I froze 1/3 

of the banana pie and froze 1/6 of the blueberry pie. Which pie has more pieces frozen? 

4. If President Obama bought 5 pieces of a candy pie which was sliced into 8 pieces and 

Hillary Clinton bought 2 pieces of a green apple pie sliced into 3 pieces. Who bought 

more pie? 

5. Johnny Appleseed hates pumpkin pie. He threw 1/4 of a pumpkin pie into the garbage. 

George Washington does not like plum pie. He threw his 1/6 of a blueberry pie into the 

garbage. Who threw away more pie? 

6. Ida Edder bought 1 piece of a candy pie sliced into 8 pieces, and 1 piece of blueberry pie 

sliced into 6 pieces. Did she buy more candy pie or more pumpkin pie? 

7. Cara Lot ate 1 piece of a candy pie sliced into 8 pieces. Lia Lot ate 1 piece of a cherry pie 

that was cut into 2 pieces. Who ate more pie? 

 After the students have completed problems 1-4, the students will use the FractionKit 

Applet software (Note: On some computers I was able to access this applet but not on all). The 

FractionKit Applet has three stages which fit into Bruner’s Modes of Representation. The first 

stage is the enactive stage where the students are creating a fraction kit. There are no 

corresponding problems though. Therefore the students will start using the FractionKit Applet at 

Stage 2. The second stage, the Iconic stage would be used within this activity net after the 

students have worked with the manipulatives and solved problems 1-4. Within Stage 2 there are 

five tasks. The students would be completing Task 1 and Task 2. In Task 1, the students use the 

http://itee.uq.edu.au/~rduke/FractionKit/FractionKit.html
http://itee.uq.edu.au/~rduke/FractionKit/FractionKit.html
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Applet to create a fraction kit consisting of pies divided into halves, thirds, fourths, sixths, and 

eighths using the software. The students can color their fraction kits different colors to 

personalize them. I think having the students make a fraction kit on the computer allows them to 

see the differences among the fractions more clearly as they are building the kit themselves. In 

Task 2, the students compare different sized fractions. The students choose two fractions and 

layer them to see if the fraction fits into the next fraction, or if it is smaller or bigger.  I would 

have the students solve problems 5-7 using Task 2 comparing the different sized fractions on the 

screen to help them answer the questions. In Tasks 3 through 5 there is a shift to the symbolic 

level. The activities in this task are adding fractions with various levels of images being used to 

assist the student. In third grade, students are only expected to “develop understanding of 

fractions as numbers” (Common Core State Standards Initiative, 2011, p.22). Adding fractions at 

this point would be above most students’ capabilities as it is not addressed in the CCSS standards 

until fourth grade. However if a student had advanced understanding of fractions the student 

could then compete Tasks 3 and 4 with scaffolding.  In Tasks 3 and 4 an addition problem is 

written numerically, such as ¼ +1/6, and the iconic representation of each fraction is shown. The 

students then put the fractions next to each other within the same fraction whole to add them. 

The software progresses to have the students adding fractions with unlike numerators and 

denominators, which I believe would be too high for a third grader, unless they were truly 

advanced in their mathematical understandings.   

Post-assessment: The student will be given the fraction cards again and asked to order them 

from smallest to largest. The students would be encouraged to draw pictures to represent each 

fraction. Once the student has ordered the fractions ask for their reasoning. They should be able 

to explain that the larger the denominator, the more parts the whole is divided into, and therefore 
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the smaller the fraction. They should also be able to explain that the smaller the denominator, the 

less parts the whole is divided into and therefore the larger the fraction.  
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Artifact 4 Overview: 

What the entry is: Lesson Plan and Reflection on Writing Process 

What it demonstrates: A method of teaching children how to multiply two two-digit numbers 

How it benefits students at the elementary school level:  

This lesson plan benefits students at the elementary school level because the lesson 

teaches student a different way to multiple and incorporates Bruner’s Modes of Representation.  

It also provided enrichment and intervention which meet students where they are and keeps 

students with a range of abilities engaged in the lesson. The reflection benefits students indirectly 

because it shows how I am improving as a pre-teacher and thinking about how the lesson might 

possibly play out in a classroom. My reflection shows that I am aware students respond in 

different ways and the importance of providing students with the three levels of representation. 

This standards addressed in this lesson include CCSS standard 4.NBT.5: “Multiply a 

whole number of up to four digits by a one-digit whole number, and multiply two two-digit 

numbers, using strategies based on place value and the properties of operations. Illustrate and 

explain the calculation by using equations, rectangular arrays, and/or area models.”(Common 

Core State Standards Initiative, 2011, p.29) It also meets NCTM Standard “In grades 3–5 all 

students should understand various meanings of multiplication and division; and understand the 

effects of multiplying and dividing whole numbers” (National Council of Teachers of 

Mathematics, 2011, Numbers and Operations). In addition to meeting math standards this lesson 

also meets ELA CCSS Standard W.4.2 “Write informative/explanatory texts to examine a topic 

and convey ideas and information clearly” (Common Core State Standards Initiative, 2011, 

p.20). 
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Artifact 4: Grade 4 

Grade Level 4 Length of lesson 80 Minutes 

Content Standards:  

NCTM Standard Numbers and Operations:  In grades 3–5 all students should: 

-understand various meanings of multiplication and division;  

-understand the effects of multiplying and dividing whole numbers. 

Math CCSS 4.NBT.5. Multiply a whole number of up to four digits by a one-digit whole 

number, and multiply two two-digit numbers, using strategies based on place value and 

the properties of operations. Illustrate and explain the calculation by using equations, 

rectangular arrays, and/or area models. 

ELA CCSS W.4.2: Write informative/explanatory texts to examine a topic and convey 

ideas and information clearly. 

Prior Knowledge/Connections:  Students will have created multiplication arrays on 10 × 10 

grids and have broken numbers into addends, such as 47 = 40 + 7. Students have multiplied by 

powers of 10 (ex. 40 × 300 = (4 × 10) × (3 × 100) = (4 × 3) × (10 × 100) = 12 × 1,000= 12,000). 

Students have also used Base 10 Blocks previously to create arrays.  

Student Learning Objective(s):  

1. Students will solve two two-digit multiplication problems using equations and arrays.  

Vocabulary: Partial Product, Array 

Assessment-Essential Key Question:  

Essential Key Question: What are different methods of multiplication? 

Assessment: 

1. 1 x 2 Partial Product Arrays – Informal Formative 

2. 2 x 2 Partial Product Arrays – Informal Formative 
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3. Journal entry - measured by rubric – Formal Summative 

Materials/Resources:  

1. This lesson was based on the Multiply and Conquer Lesson Plan (National Council of 

Teachers of Mathematics. (2011). Multiply and conquer. Retrieved from 

http://illuminations.nctm.org/LessonDetail.aspx?id=L858)  

2. Base 10 Blocks 

3. Journal Entry Rubric (attached) 

4. Graph Paper 

5. 10 x 10 Grid Worksheet (attached) 

6. 2 × 1 Multiplication Activity Sheet (Attached) National Council of Teachers of 

Mathematics. (2011). 2 × 1 Multiplication Activity Sheet. Retrieved from 

http://illuminations.nctm.org/Lessons/MultConq/MultConq-AS-2x1.pdf    

7. 2 × 2 Multiplication Activity Sheet  (Attached) National Council of Teachers of 

Mathematics. (2011). 2 × 2 Multiplication Activity Sheet. Retrieved from 

http://illuminations.nctm.org/Lessons/MultConq/MultConq-AS-2x2.pdf  

Technological resources:  

1. Utah State University. (2010). Rectangle multiplication. Retrieved from 

http://nlvm.usu.edu/en/nav/frames_asid_192_g_2_t_1.html?from=grade_g_2.html  

Learning Activities: 

 Instructional Strategies:  

Modeling: Teaching 1 x 2 and 2 x 2 partial product arrays and distributed 

recoding model 

Guided Practice:  Students completing 1 x 2 and 2 x 2 partial product arrays and 

distributed recoding model with assistance from teacher and peers. 

http://illuminations.nctm.org/LessonDetail.aspx?id=L858
http://illuminations.nctm.org/Lessons/MultConq/MultConq-AS-2x1.pdf
http://illuminations.nctm.org/Lessons/MultConq/MultConq-AS-2x2.pdf
http://nlvm.usu.edu/en/nav/frames_asid_192_g_2_t_1.html?from=grade_g_2.html
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Independent Practice: Students completing 1 x 2 and 2 x 2 partial product arrays 

and distributed recoding model. 

 Grouping Strategies: 

  Whole Class: Modeling (40 minutes) 

Pairs: Guided Practice 1 x 2 and 2 x 2 partial product arrays and distributed 

recording model (20 minutes) 

Independent: 1 x 2 and 2 x 2 partial product arrays and distributed recoding model 

(20 minutes) 

Initiation:  

To activate student’s prior knowledge, students will be presented with two problems in which 

they have to use a 10 x 10 grid. The students will solve the problems independently on graph 

paper then as a class on the SMARTboard. The problems will be:  

1. I recently adopted a puppy. Now I need fence in part of my yard so it won’t escape. The area I 

want to fence in is 8 feet by 9 feet. Draw the space I will need to fence in my yard. How many 

feet is that altogether?  

2. My neighbor wants to grow pumpkins. In order to grow pumpkins he need at least 20 square 

feet of land. He only has a plot of land 7 feet by 3 feet. Draw his garden and figure out whether 

he has enough land to plant pumpkins. 

Lesson Procedures:  

Day 1: 

1. Begin with the 2 digit by 1 problem, 14 × 6, to introduce partial product arrays.  

2. Model the partial product arrays for students using the 14 × 6 example using the 

following steps. The process will be modeled first using Base 10 Blocks then using the 2 

× 1 Multiplication Array Model. After the students have completed the array model for 
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all problems they will complete the distributed recording method to the left of the array 

on the 2 x 1 Multiplication Activity Sheet. 

(Base 10 100-Block                         Base 10 Rod:                                         Base 10 Ones-Block) 

 

  

 

 

 

Base 10 Block Model: 

 

 

 

 

Array Model: 

 

 

 

 

(Source:  National Council of Teachers of Mathematics, 2011) 

Distributed Recording Method: 

 

 

(Source:  National Council of Teachers of Mathematics, 2011) 

 

http://illuminations.nctm.org/LessonDetail.aspx?id=L858
http://illuminations.nctm.org/LessonDetail.aspx?id=L858
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Step One: Break It Down: 

Break the first number (14) into tens and ones to (10 + 4) then multiply it by 6 to have 

the resulting problem: (10 + 4) x 6.  

Step Two: Draw the Array: 

Draw an array that is 14 × 6, and draw a vertical line through the rectangle at this 

point, creating two rectangles. 

 Step Three: Label the Array: 

Label the length and width of both rectangles. Label the 10 × 6 rectangle as 60, and 

the 4 × 6 rectangle as 24, as shown.  

 Step Four: Add the Parts 

The rectangles represent 2 partial products. Ask the students what to do with the 60 

and 24. (It is important that students know that partial means each array represents 

just part of the problem. They should also understand that to get the total product you 

need to add.) The solution is 60 + 24 = 84. 

3. Students will practice in pairs then independently complete the following problems: 17 x 

5, and 15 x 9.  Students will create their own Base 10 Block model and then complete the 

right hand side of the 2 × 1 Multiplication Activity Sheet.  

4. The students will then go back to the problems they solved in step 3 and in the space 

provided on the left hand side of the 2 × 1 Multiplication Activity Sheet, they will solve 

using the distributed recording method in pairs, then independently .  

Day 2: 

1. The problem 14 x 7 will be solved by the students as a quick review, completing a Base 

10 Model, an array model, and a distributed recording method for the problem.  
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2. The problem 13 × 16 will then be modeled using Base 10 Blocks and array model. Steps 

for 2-digit by 2-digit multiplication are: 

Base 10 Block Model: 

 

 

 

 

 

 

 

 

 

Array Model: 

 

 

 

 

 

 

(Source:  National Council of Teachers of Mathematics, 2011) 

Distributed Recording Model: 

 

(Source:  National Council of Teachers of Mathematics, 2011) 

 

http://illuminations.nctm.org/LessonDetail.aspx?id=L858
http://illuminations.nctm.org/LessonDetail.aspx?id=L858
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Step One: Break It Down:  

The problem must be broken down into (10 + 3) × (10 + 6).  

Step Two: Draw the Array: 

Draw an array that is 13 by 16.  

Break the array into smaller pieces. Break the 13-unit horizontal line into 10- and 

3-unit long pieces. Then, break the 16-unit vertical line into 10- and 6-unit long 

pieces. Draw lines to separate the tens from the ones (10 from 3 and 10 from 6), 

creating 4 rectangles.  

Step Three: Label the Array: 

Label the outside dimensions. Students should be able to see the 4 partial products 

of this problem: (10 × 10), (3 × 10), (6 × 10), and (3 × 6).  Label the inside areas 

of the 4 partial products.  

Step Four: Add the Parts 

Finally, add the partial products together: 100 + 30 + 60 + 18 = 208.  

3. Students will work in pairs then independent complete the following problems: 12 x 21, 

15 x 27, 22 x 29 using the 2 × 2 Multiplication Activity Sheet and Base 10 Blocks.  

4. After students show understanding and fluency with partial product arrays, show them 

the distributed recording method side by side with the original modeled 2 x 2 problem 

(13 × 16). 

5. The students will then go back to the problems they solved in step 5 and in the space 

provided on the left hand side of the 2 × 2 Multiplication Activity Sheet, they will solve 

using the distributed recording method in pairs, then independently .  

Closure: 
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 Students will write in their math journals comparing 2 x 1 multiplication array and 2x 2 

multiplication arrays. They will also compare the Base 10 Block models, array model method, 

and the distributed recording method, providing similarities and differences for each comparison.  

Intervention:  

The student who struggles with multiplication will first complete Rectangle Multiplication 

Practice site for grouping using the problems 9 x 8, 7 x 6, and 9 x9. They will then complete 

simpler 1 x 2 and 2 x2 problems. The problems this student will solve for 1 x 2 are 12 x 6 and 14 

x 9; and for 2 x 2: 11 x 15, 14 x 19, and 12 x 21. The student will use the Lattice part of the 

Rectangle Multiplication Practice site for 12 x 6 and for 11 x15, but will be expected to be able 

to complete the rest of the problems without using the website. If the child still needs to use the 

array section of the website, the right-hand part of the screen will be covered up.   

Enrichment:  

For the student who easily masters this method, they will reverse the problems and work on them 

as division problems (building on the next standard CCSS Standard 4.NBT.6. Find whole-

number quotients and remainders with up to four-digit dividends and one-digit divisors, using 

strategies based on place value, the properties of operations, and/or the relationship between 

multiplication and division. Illustrate and explain the calculation by using equations, rectangular 

arrays, and/or area models). The student will begin by taking a problem they have already solved 

such as 15 x 9 =135. They will then rewrite the problem with 135 as the dividend and 9 as the 

divisor (135/ 9 = 15). They can recreate the Base 10 Blocks arrangement and separate it into 9 

equal parts. The student will then refer to their array which they drew and divide it into 9 equal 

parts. After the student is familiar with using arrays and Base 10 Blocks for division they will 

solve the following problems:  203 / 7, 108/6, and 116/4. The student can create Base 10 Block 

models for each problem and draw their arrays on graph paper.  
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135 ÷ 9 = 15 
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10 x 10 Grid Worksheet: 

1. I recently adopted a puppy. Now I need fence in part of my yard so it won’t escape. The 

area I want to fence in is 8 feet by 9 feet. Draw the space I will need to fence in my yard. 

How many feet is that altogether?  

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

 

 

         

2. My neighbor wants to grow pumpkins. In order to grow pumpkins he need at least 20 

square feet of land. He only has a plot of land 7 feet by 3 feet. Draw his garden and figure 

out whether he has enough land to plant pumpkins. 
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2 x 1 Multiplication Sheet 
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2 x 2 Multiplication Sheet 
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Journal Entry Rubric: 

 3 2 1 

2 x 1 

multiplication 

array and 2x 2 

multiplication 

arrays 

comparison  

(6 points) 

Contains at least 

2 similarities 

Contains only 1 

similarity 

Contains no 

similarities 

Contains at least 

2 differences  

Contains only 1 

difference 

Contains no 

differences  

Array model 

method and the 

distributed 

recording 

method 

comparison 

(6 points) 

Contains at least 

2 similarities 

Contains only 1 

similarity 

Contains no 

similarities 

Contains at least 

2 differences  

Contains only 1 

difference 

Contains no 

differences  

Base 10 Block 

Model 

compared with 

array model 

method and the 

distributed 

recording 

method 

Contains at least 

2 similarities 

Contains only 1 

similarity 

Contains no 

similarities 

Contains at least 

2 differences  

Contains only 1 

difference 

Contains no 

differences  

Details and 

Support  

(3 points) 

Each similarity 

and difference is 

supported by at 

least one piece of 

mathematical 

evidence drawn 

from their 

problems and 

solutions. 

Less than half of 

the similarities 

and differences 

provided are 

supported by at 

least one piece of 

mathematical 

evidence drawn 

from their 

problems and 

solutions. 

There is no 

mathematical 

evidence drawn 

from their 

problems and 

solutions for 

each similarity 

and difference. 

Grammar and 

Spelling  

(3 points) 

There are 0-1 

spelling or 

grammar errors 

There are 2-5 

spelling or 

grammar errors. 

There are more 

than 5 spelling or 

grammar errors.  

Final Score ______ / 24 

 

Reflection:  
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Reflection on Writing Process: 

I began this lesson plan by choosing a standard. After choosing the standard, I went back 

to the text and reread the sections which dealt with multiplication. I decided I wanted to use 

arrays and Base 10 Blocks to teach 2 x 2 multiplication. I now had my objective that I wanted to 

have students solve 2 x 2 multiplication using arrays and the equations but I was struggling with 

thinking of a way to incorporate 2 x 2 multiplication with arrays. The books shows an arrays foe 

single digit multiplication and shows using Base 10 Blocks for a larger problem (p. 191) but I 

was having a difficult time conceptualizing how I would actually teach students multiplication 

using both arrays and Base 10 Blocks. I then googled “quality lesson plans”. This led me to the 

NCTM Illuminations website. On this site I found a lesson which matched exactly what I was 

looking for as it helped me conceptually understand how I would teach the students using the 

methods of arrays and Base 10 Blocks. I streamlined this lesson and divided the process into 4 

steps, with labels that related to the math completed in the step. I then incorporated a writing 

prompt which would help the students analyze their work and see similarities and differences 

among different methods of solving problems.  

I then began a second draft using feedback from my group members, adding a NCTM 

Standard and adding a rubric for my writing prompt outlining the specific requirements of their 

journal entry. I also changed my initiation adding word problems that the students would solve 

and added 10 x 10 grids. I then realized that my word problems would not fit on my grids as their 

answers where too large. I then changed the problems so they would fit (i.e. 7 x 30 = 210 to 7 x 3 

= 21).  

I reread my lesson and realized I had included the use of Base 10 Blocks but I had not 

really clarified how they would be used. I reorganized the procedure so it followed Bruner’s 

Modes of Representation. The Base 10 Blocks were used first as they are enactive, followed by 
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the array which is iconic and finished with the distributed recording method which is symbolic. I 

also added representation of the Base 10 Blocks to show how they would be used while 

modeling the problems.  

 I checked the technology resources to make sure that all my resources were usable in the 

lesson. When doing this, I realized I wasn’t clear in my lesson how I was going to sue the two 

worksheets so I clarified that. I also realized that the website I was using for my enrichment was 

not of quality. When the “secret password” was entered in after solving the problems, the 

website did not go anywhere. I also realized that I was just teaching the high level student 

another method of multiplication which if they mastered the first way does not really have to 

master a second and that it did not connect with the lessons specific content. I then decided 

change the enrichment so it built on the students knowledge gained in the lesson and progressed 

onto the next standard. The student was learning division but with a familiar method. For the 

intervention, I realized the website I used was even better then I originally thought it was. I 

clarified how the student will use the website based on the student’s need and the resources 

available on the website. 
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Artifact 5 Overview: 

What the entry is: Lesson Plan with teaching reflection.  

What it demonstrates: A way of teaching students how to compare and classify rectangles and 

rhombuses based in their attributes 

How it benefits students at the elementary school level:  

 This lesson plan benefits students at the elementary school level for several reasons. One, 

the thinking required in this lesson is on van Hiele’s Level 1 Analysis. In this lesson, the students 

are categorizing and comparing rectangles and rhombuses and they “observed the component 

parts of figures. Through my reflection on the teaching of this lesson, it is discussed how this 

lesson could be improved to reach Level 2 Informal Deduction by having the students “deduce 

properties of figures” and express the “relationships…between figures” through their own 

investigations (Cathhart, et al., 2011, p. 302).  

This lesson plan meets CCSS Math Standard 5.G.4: “Classify two-dimensional figures in 

a hierarchy based on properties”(Common Core State Standards Initiative, 2011, p. 38). It meets 

NCTM standard “In grades 3–5 all students should classify two- and three-dimensional shapes 

according to their properties and develop definitions of classes of shapes such as triangles and 

pyramids” (National Council of Teachers of Mathematics, 2011,  Geometry).It also meets 

NCTM Measurement Standard NCTM Measurement Standard “In grades 3–5 all students should 

select and apply appropriate standard units and tools to measure length, area, volume, weight, 

time, temperature, and the size of angles” (National Council of Teachers of Mathematics, 2011, 

Measurement). This lesson also meets CCSS ELA Standard 5.W.4 “Produce clear and coherent 

writing in which the development and organization are appropriate to task, purpose, and 

audience.” (Common Core State Standards Initiative, 2011, p. 21). 

 

 

http://nctm.org/standards/content.aspx?id=314
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Artifact 5: Grade 5 

Geometry Lesson Plan: Grade Level 5 Date of lesson Tuesday November 1, 2011 Institution 

Jack Jackter Intermediate School Length of lesson 90 minutes 

Content Standards: 

NCTM Geometry Standard: In grades 3–5 all students should classify two- and three-

dimensional shapes according to their properties and develop definitions of classes of 

shapes such as triangles and pyramids. 

NCTM Measurement Standard: In grades 3–5 all students should select and apply 

appropriate standard units and tools to measure length, area, volume, weight, time, 

temperature, and the size of angles. 

CCSS Mathematics 5.G.4. Classify two-dimensional figures in a hierarchy based on 

properties. 

CCSS ELA 5.W.4 Produce clear and coherent writing in which the development and 

organization are appropriate to task, purpose, and audience.  

Prior Knowledge/Connections:  

Students have knowledge of shapes, such as rectangles, triangles, and squares. They are 

familiar with the concept of angles, specifically 90° angles. They understand the concept 

of parallel.  

Student Learning Objective(s): 

1. Students will categorize two dimensional figures as being rectangles or rhombuses. 

Vocabulary: Rectangles, Rhombus,  

Assessment-Essential Key Question:  

Essential Key Question: What separates rectangles from rhombuses?  

Assessment:  
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Pre-assessment: Informal Formative: Classification Sheet One 

Post Assessment: Formal Summative: Classification Sheet Two. 

Materials/Resources:  

1. Classification Sheet One 

2. Classification Sheet Two 

3. Comparison Chart 

4. Protractors 

5. Rulers 

Technological resources:  

1. SMARTboard 

2. Math Open Reference (2009). Rhombus. Retrieved from 

http://www.mathopenref.com/rhombus.html. 

Learning Activities: 

 Instructional Strategies: 

  Explicit Instruction: Attributes of Rectangles and Rhombuses (20 minutes) 

Modeling: Demonstrating categorizing one shape (10 minutes)  

Guided Practice: Completing first page of Classification Sheet Two 

Independent practice:  Completing the second page of Classification Sheet Two 

 Grouping Strategies: 

Individual: Completing Classification Sheet One (5 minutes) and page two of 

Classification Sheet Two (20 minutes) 

  Small Group: Completing Classification Sheet One (5 minutes) 

  Pairs: Completing page one of Classification Sheet Two (20 minutes) 

  Whole Class: Sharing answers for Classification Sheet Two (10 minutes) 

http://www.mathopenref.com/rhombus.html
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Initiation: I will initiate the lesson by having the students independently complete Classification 

Sheet One. After they have finished they will discuss with the other group members their 

answers and fill out a Group Classification Column with their group answer.  The students will 

compare their group answers to the right answers and three people will share the reasons they 

thought the shape was a rectangle or a rhombus. On the SMARTboard, the answers will be 

revealed.  

Lesson Procedures:  

1. Each shape has been categorized as a rectangle or rhombus. The attributes of a rectangle 

and rhombus will be defined and examples will be given completing the Comparison 

Chart on the SMARTboard. The attributes of each shape will be shown by measuring the 

angles using a protractor, and measuring the sides of the shape and seeing if the sides are 

parallel with a ruler. 

 Rectangle Rhombus 

Angles All angles are 90 ° 

 

Opposite angles are the 

same size/measure. 

Side Lengths Opposite sides are the same 

length 

All sides are the same 

length 

Parallel Opposite sides are parallel. The opposite sides are 

parallel 

Differences between 

Rectangles and 

Rhombuses 

1. Each angle of rectangle has to be 90 degrees unlike 

rhombus.  (angles) 

2. Unlike a rhombus, only opposite sides of rectangle are 

equal. (side lengths) 

Diamond v. Square: A diamond is another name for rhombus. A diamond cannot 

be a square, but a square can be a diamond. A diamond, or a 

rhombus, when it has equal angles (90°) is a square. Therefore 

a square is both a rhombus and a rectangle. 

Examples   
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2. Students will complete the rest of the first page of Classification Sheet Two in pairs 

measuring the angles with protractors, and measuring the sides of the shape as well as 

checking whether the sides are parallel using a ruler. They will complete sheet two as 

individuals.  

Closure: Students will share their answers on the Classification Sheet Two for all six shapes and 

explain the process by which they found their answer. 

Intervention:  

For students such as Cooper, they will finish as much of each classification sheets as possible. 

Working in pairs will help them stay focused, receive feedback from other students on their 

thinking, and encourage them to not give up.  

Enrichment:  

For students who are above level, such as Mary, they will be given an extension activity if done 

early where they are given a diamond shape and classify it as either a rhombus or a rectangle 

using the ruler and protractor. 
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Classification Sheet One 

Name:__________________________  

For each shape, circle rectangle or rhombus, then explain why you think the shape is either a 

rectangle or a rhombus. 

Shape My Response Group Response 

 

 

 

 

 

 

 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

 

 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

 

 

 

 

 

 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

 Rectangle or Rhombus? 

Why?___________________ 

________________________ 

________________________ 

Rectangle or Rhombus? 
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Classification Sheet Two 

Name:__________________________  

For each shape, circle rectangle or rhombus, then explain why you think the shape is either a 

rectangle or a rhombus. Do the first three with a partner, and the next three by yourself.  
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Reflection:  

When teaching this lesson I made some last minute changes before and during the lesson 

which served the purpose to adapt the lesson to the actual classroom environment. Based on how 

the lesson actually played out in the classroom, I would make some changes to make this lesson 

better if I were to teach it again. 

Last minutes changes I made in the lesson and changes in the way the lesson was taught 

include that the enrichment was not even used. I did not use the diamond v. square comparison 

and I realized after the lesson that it should just be a square. During the lesson I ended up 

emphasizing the word “opposite” a lot. I did not model measuring categorizing shapes in the 

comparison charts. I also did not use the website under the technology resources. Some students 

struggled with using the protractors and the students helped each other and they also asked me. I 

ended up helping several students one-on-one teaching them how to use protractors. I also 

changed the pre-assessment to having the student’s just complete the first 2 problems. Some 

students’ finished the pre-assessment faster then other students so they completed the whole page 

of problems when waiting. For the intervention, the students did complete all three pages so that 

ended up not being a problem. However they were not as thorough as I would have liked them to 

be.  

Changes I would make based on the actual outcome of the lesson include modeling 

classifying one example of each shape, showing how I found the side lengths, the angles, and 

which sides were parallel. This would also help the students to see how I categorized the shape 

and did not just rely on one attribute.  I would also change the pre-assessment to classifying two 

shapes and would change the transition from the pre-assessment to completing the comparison 

chart. If the students complete the pre-assessment early (and they had the right answers), I would 

have them analyze the two shapes to find the attributes themselves. I would have all the small 
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groups analyze and find the attributes of each shape on their own first using the blank 

comparison chart as a guide. I would then have them share their similarities with the class 

completing one classification sheet on the SMARTboard. In the future I would also use the 

technology resource and add a technology resource (Math Open Reference, 2009) for rectangles. 

These resources have the potential to be used as both an enrichment, for the above level students 

to fiddle around with and see the different shapes that can be made, and also as an intervention 

for the students to be able to see that despite the different variations in angles and side lengths, 

rectangles and rhombuses qualify as rectangles and rhombuses based on meeting the right 

attributes and not on how they look. I would also provide small group instruction and review of 

protractors before the lesson for students who did not feel confident using a protractor. I would 

also provide clearer instructions that I wanted the students to find all three attributes and I would 

change the format of the post-assessment. In the post-assessment, instead of asking which shape 

it was first then asking why, I would provide space for the students to record the shapes angles, 

side lengths, and which sides were parallel, then I would provide them with a space to write 

down which shape it is based on their information they collected. This would provide a structure 

for the students to follow and may limit reminding the students to prove their answers with all 

three attributes. Lastly, I would change the last shape on the post-assessment to a square to 

challenge the students who finish quickly. 
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Artifact 6 Overview: 

What the entry is: Worksheet Addressing a CMT Weakness  

What it demonstrates: How to prep sixth graders for estimation problems on the CMT using 

sixth grade content.  

How it benefits students at the elementary school level:  

 In this artifact there is a worksheet incorporating estimation and unit rate problems which 

use measurement vocabulary. There is also a reflection discussing the need for the worksheet. 

This artifact benefits students at the elementary school level because it addresses a need of sixth 

graders as shown by the CMT results from 2011 at both the state and local level. Sixth graders 

are struggling to meet this content strand, Strand 11 Focus on Estimating Solutions to Problems 

and many students are not, with 48.9% of Connecticut sixth graders not mastering it.  

This worksheet incorporates content at the sixth grade level to teach a concept that is in 

need of teaching but which is not addressed in the CCSS Standards. The standard that is met is 

CCSS Standard 6.RP.3.b: “Solve unit rate problems including those involving unit pricing and 

constant speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, how many 

lawns could be mowed in 35 hours? At what rate were lawns being mowed?” (Common Core 

State Standards Initiative, 2011, p. 42).  The NCTM Measurement Standard met in this 

worksheet is “In grades 6–8 all students should solve problems involving scale factors, using 

ratio and proportion.” (National Council of Teachers of Mathematics, 2011, Measurement 

Standard).  

 

 

 

 

 

 

 

 

http://nctm.org/standards/content.aspx?id=316
http://nctm.org/standards/content.aspx?id=316
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Artifact 6: Grade 6 

Worksheet: 

Name: ______________________________ 

 

 

Example: 

If I sold 17 boxes of grass seed in 5 hours, then at that rate, how many boxes of grass seed would 

be sold in 24 hours? 

 

Estimate: 

100 boxes 

 

Process of Estimation:  

I rounded 17 boxes to 20 boxes in 5 hours. Then I knew 5 goes into 20, 4 times. I then rounded 

24 hours to 25 hours. Therefore, selling 4 boxes an hour, for 25 hours, I would sell 100 boxes.  

 

Will your estimate be higher or lower than the actual answer? 

Higher because I rounded 17 up to 20 and 24 up to 25.  

 

Solving the problem: 

17 boxes/5 hours= 3.4 boxes/hour 

3.4 boxes/hour x 24 hours = 81.6 boxes 

 

Answer: 81.6 boxes 

 

Does your final answer make sense based on your estimate?  

Yes because my estimate was higher and the solution is about 19 boxes less than my estimation.  

 

 

Problem 1: 

If Sammie drew a line that was 129 feet long in 3 hours, then at that rate how long was her 

line in 12 hours? 
Estimate: 

 

 

Process of Estimation:  

 

 

Will your estimate be higher or lower than the actual answer? 

 

 

Solving the problem: 

 

 

Answer:  

 

 

Does your final answer make sense based on your estimate?  
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Problem 2: If Robert uses 4 cups of sugar in every 2 hours he bakes, then at that rate, how 

many cups of sugar will Robert use in 7 hours? 

 

 

Estimate: 

 

 

Process of Estimation:  

 

 

Will your estimate be higher or lower than the actual answer? 

 

 

Solving the problem: 

 

 

Answer:  

 

 

Does your final answer make sense based on your estimate?  

 

 

Problem 3: If you walked 7 miles for every 2 days you are on vacation, then at that rate, 

how many miles did you walk after 6 days on vacation? 

 

Estimate: 

 

 

Process of Estimation:  

 

 

Will your estimate be higher or lower than the actual answer? 

 

 

Solving the problem: 

 

 

Answer:  

 

 

Does your final answer make sense based on your estimate?  
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Reflection: 

2011 Connecticut Mastery Test - Grade 6 Results by Content Strand – Mathematics 

 

(Data Interaction for Connecticut Mastery Test, 

2011). 

State 

Percent of Students Achieving Mastery by 

Content Strand 

Numerical and Proportional Reasoning 

   1. Place Value  97.7 

   2. Pictorial Representation of 

Numbers  

86.9 

   3. Equiv. Fractions, Decimals and 

Percents  

75.7 

   4. Order, Magnitude and Rounding of 

Numbers  

74.8 

   5. Models for Operations  81.4 

   6. Basic Facts  90.7 

   7. Comp. w/ Whole Numbers & 

Decimals  

65.3 

   8. Computation with Fractions and 

Integers  

62.8 

   9. Solve Word Problems  67.2 

   10. Numerical Estimation Strategies  82.5 

   11. Estimating Solutions to 

Problems  

48.9 

   12. Ratios and Proportions  75.3 

Geometry and Measurement 

   15. Approximating Measures  76.0 

   16. Customary and Metric Measures  53.3 

   17. Geometric Shapes and Properties  72.0 

   18. Spatial Relationships  92.8 

  Working with Data: Probability and 

Statistics 

   19. Tables, Graphs, & Charts  84.4 

   20. Statistics & Data Analysis  67.7 

   21. Probability  73.6 

   24. Classification & Logical 

Reasoning  

70.2 

Algebraic Reasoning: Patterns and 

Functions 

   22. Patterns  82.3 

   23. Algebraic Concepts  83.1 

  Integrated Understandings 

   25. Mathematical Applications  58.1 

Colchester 

Percent of Students Achieving Mastery by 

Content Strand 

Numerical and Proportional Reasoning 

   1. Place Value  99.1 

   2. Pictorial Representation of 

Numbers  

90.4 

   3. Equiv. Fractions, Decimals and 

Percents  

80.4 

   4. Order, Magnitude and Rounding 

of Numbers  

81.3 

   5. Models for Operations  76.7 

   6. Basic Facts  95.0 

   7. Comp. w/ Whole Numbers & 

Decimals  

63.0 

   8. Computation with Fractions and 

Integers  

70.3 

   9. Solve Word Problems  69.9 

   10. Numerical Estimation Strategies  82.2 

   11. Estimating Solutions to 

Problems  

53.4 

   12. Ratios and Proportions  81.7 

Geometry and Measurement 

   15. Approximating Measures  90.9 

   16. Customary and Metric 

Measures  

58.0 

   17. Geometric Shapes and 

Properties  

89.0 

   18. Spatial Relationships  97.7 

  Working with Data: Probability and 

Statistics 

   19. Tables, Graphs, & Charts  90.0 

   20. Statistics & Data Analysis  82.6 

   21. Probability  72.6 

   24. Classification & Logical 

Reasoning  

74.9 

Algebraic Reasoning: Patterns and 

Functions 

   22. Patterns  86.8 

   23. Algebraic Concepts  90.9 

  Integrated Understandings  

   25. Mathematical Applications  66.2 
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On the CMT’s in 2011, sixth grade students struggled with Strand 11: Focus on 

Estimating Solutions to Problems, at both the state and school level. It was the content strand 

with the lowest percentage of students achieving mastery. At the state level, only 48.9% of sixth 

graders reached mastery, and in my current clinical school district only 52.4% of students 

reached mastery. I am currently in a fifth grade classroom and I concluded that students need 

more instruction in estimation while in fifth grade and sixth grade.  

For the NCTM Content Standards, this content strand falls under Numbers and 

Operations, and “serves as an important companion to computation” as it “provides a tool for 

judging the reasonableness of calculator, mental, and paper-and-pencil computations.” (Learning 

Mathematics textbook, p. 176) Although it is never singled out as its own CCSS Math Standard 

it clearly is incorporated into the standards and as a part of the other standards. In the standards, 

estimation first appears in grade 2,  under Standard 2.M.D.: “Measure and estimate lengths in 

standard units” where students must “Estimate lengths using units of inches, feet, centimeters, 

and meters.” (Common Core State Standards Initiative, 2011, p.19). It appears again in grade 3, 

this time “Solv[ing] problems involving measurement and estimation of intervals of time, liquid 

volumes, and masses of objects” (Common Core State Standards Initiative, 2011, p. 22). 

Students at this level must “Assess the reasonableness of answers using mental computation and 

estimation strategies including rounding”, “limited to problems posed with whole numbers and 

having whole number answers” (Common Core State Standards Initiative, 2011, p. 23). Students 

in grade 3 also “Solve problems involving measurement and estimation of intervals of time, 

liquid volumes, and masses of objects” (Common Core State Standards Initiative, 2011, p.24). In 

fourth grade, students are expected to be able to “select and accurately apply appropriate 

methods to estimate or mentally calculate products.” (Common Core State Standards Initiative, 

2011, p. 27) In fifth grade students are expected to make estimates when “calculating sums and 
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differences of fractions”, “add[ing] and subtract decimals to hundredths” and when finding the 

volume of objects (Common Core State Standards Initiative, 2011, p. 33). Interestingly, 

estimation is never mentioned in the sixth grade standards at all. However, the reappearance of 

estimation in the standards from grade 2 through grade 5 clearly reinforces the mathematical 

importance that students must have for estimation. An example CMT Estimating Solutions to 

Problems question for grade 6 is “Tillman wants to estimate the product of 7 ¾ and 5. What is a 

good estimate of the answer?” The students are then provided a line to give the answer, then 

given more lines to “Show or explain how you used estimation to determine your answer.” 

(Associated Teachers Of Mathematics In Connecticut, 2005, p. 21). 

Richard Thom’s article “Measurement? It's fun! Didn't you guess?” presents ideas of 

how to teach and develop students this skill in students while still having fun. He defines 

estimation as “an informed judgment that requires practice, and lots of it.” (Thom, 2002, p. 26). 

In addition he states estimation is a “process of measurement where the aim is approximation, so 

that even if Jenny’s guess is spot on it is no better than Raéd’s whose estimation was close to the 

mark.” This attitude will help students become comfortable, lessening the perceived risk of being 

wrong and not just being worried about the getting right answer. His main suggestion for 

strategies to be modeled were “Develop and use referents that relate to common units and 

measures”, “Use chunking where appropriate”, and “Use subdivisions”(Thom, 2002, 27-28). He 

then gave some examples of implementing estimation into the areas of area, volume/capacity, 

weight and mass, length, time, and temperature (Thom, 2002). He states that to encourage 

estimation by students “estimation must be done within a classroom environment that is 

cooperative and collaborative where a child can feel free to take risks” (Thom, 2002, p. 29). He 

also emphasizes that “a correct estimation is no better than a close one” and “activities that are 
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too precise can inhibit the children’s understanding of the processes involved in estimating” 

(Thom, 2002, p. 29).  

In a memo from a math specialist at the Bristol Public Schools, she expressed she was 

concerned with the low performance on Strand 11. In this memo she provided three suggestions: 

help students develop better number sense, as estimation is a part of number sense; teach 

multiple types of estimation, and use Objective 11 problems for teaching multiple types of 

estimation. She also provided several types of estimation. (Redding Elementary School, 2005)  

Based on Thom’s article, the Bristol memo, the CCSS Math Standards, the NCTM 

Content Standards, and the example CMT problem, I have created the above worksheet to be 

used in a sixth grade classroom in the month or so before CMTs to help student re-familiarize 

themselves with the skills of estimation which they have learned in previous grades. In my 

activity, I focused on having students determine reasonableness and using ballpark estimation. In 

the classroom as a teacher, this worksheet would be a part of multiple approaches I would teach 

about estimation before the CMTs to ensure preparedness. This activity will take place in the 

context of “understand[ing] ratio concepts and us[ing] ratio reasoning to solve problems” and 

will meet CCSS Math Standard 6.RP.3.b: “Solve unit rate problems including those involving 

unit pricing and constant speed. For example, if it took 7 hours to mow 4 lawns, then at that rate, 

how many lawns could be mowed in 35 hours? At what rate were lawns being mowed?” 

(Common Core State Standards Initiative, 2011, p. 42).  

 The objective for this worksheet would be for students to estimate solutions to unit rate 

word problems and assess the reasonableness of their final answers. I would assess the students 

by seeing students have made reasonable estimates, whether they were able to offer logical 

explanations of their estimates, and whether any students changed their answers if it did make 

sense based on their estimate.  
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