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Abstract 
 
Best practices for educating in the elementary classroom were the main concern for this paper. I 
sought to find the most effective strategies that will allow students to develop the highest degree 
of meaning associated with the learning targets for the students. Upon research, I found that 
problem-based lessons provided students with an opportunity to engage with the material in a 
way that they will conceptually understand. A deeper conceptual understanding leads to higher 
quality of understanding, application and creation. Students would also encounter real-world 
problems. Concepts are introduced with real situations that can happen, and the student is asked 
to think about how to solve the problem. This is a much different approach than the method I 
have seen most frequently in the classroom: lecture, model, and students copy your model. In 
these situations, students do not have the freedom to explore and manipulate in ways that seem 
fitting to them. Students who have teachers that use problem-based and open practices will 
connect deeper to the content. They will be able to solve problems, create problems and create 
solutions.  
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Literature Review 
 

In my field experiences, volunteer experiences, and even high school experiences, I have 

found that the most common type of instruction is lecture style. The teacher explains the math 

concept, models how to solve the math problem with a strategy of their choice, and tells the 

students to solve the problem just like them. Then they give a worksheet with 25 problems the 

same procedure for the students to complete.  

There is much research on effective strategies to help elementary students engage with 

mathematical concepts. The goal is to get the students using their own thinking power, and rely 

less on the instructor to dictate how to perform a math problem. When a student can productively 

struggle through a mathematical problem, he or she is more likely to attach a deeper level of 

understanding to that concept. After much research, I have found that problem-based lessons that 

discuss real life problems are best situated to achieve this goal. The use of open questions 

supplement this approach, allowing multiple entry and exit points for students at varying levels if 

understanding.  

Problem-based lessons begin with a problem that does not have one obvious answer. The 

solution path is also not limited to one path. Students work to understand and resolve the 

problem. Students are using critical thinking skills to come up with strategies and solutions, 

working independently or in small groups. After the students complete the problem, a whole 

class discussion will give students an opportunity to share their thinking during the problem-

solving process. This helps other students develop awareness of other students’ thinking process. 

This helps all students develop a deeper understanding of the math concept being taught (King et 

al., 2019). 
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The problem-based lesson does much more for the development of the students’ brain 

than a lecture-style lesson. Many times in the classroom, I have seen a teacher model a specific 

technique they want the students to use. This is the only technique offered. The students are 

expected to solve their problems using this technique every time. This is problematic because it 

does not allow learners to discover the conceptual background needed to understand what is 

really going on in the math problem. When a student can look at a problem, and think on their 

own about it, they can create meaningful connections to the strategies they choose to use. No 

longer will the student need to rely on rote memorization, but they will have a conceptual 

understanding of the problem. These lessons will stick in the brains of the students much longer 

than memorizing one way of solving a problem.  

In addition, allowing for more than one answer is great because more students can 

contribute and not feel ashamed if they came to the “wrong” answer. The students become more 

confident, as they can explain their thought process. Not only is this beneficial to the individual, 

but to the whole group as young learners socially construct information. This will be discussed in 

more detail below.  

Small (2017) noted that problem-based lessons are a way of differentiating instruction to 

meet a variety of needs within the classroom. It prevents teachers from making individual lesson 

plans for all the different needs of the classroom. As mentioned above, this also benefits the 

students in different stages of understanding to grow from hearing other students’ thoughts and 

ideas. All the students can stay in the same group, engaging in the conversation, and being 

perceived as equals in the learning process. Keeping students within different levels of 

understanding in the same class is so important socially. Pulling kids out of the classroom or 
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making groups is too much of a temptation for other students to perceive these kids are not as 

smart as them. There is a social stigma attached to lower level performers.  

A problem that allows for multiple answers and multiple strategies can be referred to as 

an open question. This allows for all students to be able to contribute right from the start, 

because all ways and ideas are valuable. This might make those students who have less 

developed skills to feel more confident, because their ideas are valued as much as the advanced 

students. The idea is to get the students thinking creatively, instead of trying to remember a 

specific strategy (Small, 2017).   

When open questions are used in the classroom, it causes the students to develop higher 

levels of thinking. This is exactly what the Next Generation Standards are calling for from our 

pupils. They are required to build on critical thinking, reasoning, communication and 

collaboration. Students need to use these skills when working on classwork so they can build 

those competencies. Every child in the classroom should be expected to contribute. The 

classroom diversity will enrich all students. (Clayton Kwit, 2012). Open math problems are 

appropriate for all students. They will be thinking for themselves which builds neural networks 

in their brains. It allows for all students to contribute and feel valued and needed.  

It is tempting to teach students one method for solving a problem. That method is 

modeled and the students are expected to solve each problem in the same manner. This is the 

most common type of instruction I have seen in the classroom. The danger in this is that the 

student will not have a conceptual understanding of what is going on in the problem. They are 

merely memorizing a way to solve a problem. Van de Walle et al. really drives home the idea of 

planning our lessons in a way where students are thinking deeply about what is happening in a 

problem. One example they use in their text is how to talk about skip counting by 10’s. We can 
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ask the students to jump count by tens, and the teacher can write the list of the numbers. Many 

teachers would stop right there and tell the students they did a great job. But we can develop a 

deeper understanding in the students by asking them questions about this list. Do the students see 

any patterns in the list? What is happening to the tens place and ones place as the list progresses? 

Does the pattern change when we get passed the number 100? By asking them these questions, 

they have the opportunity to fully understand what it means to count by tens. They are seeing it 

from different angles so they have a fuller picture. When teachers write learning targets, the 

verbs used should be those in the analyzing, evaluating and creating sections of Bloom’s 

Taxonomy (2019). 

Open questions are also ideal for social constructivism. According to Clements, 

constructing knowledge in a social setting allows the students to be part of the conversation, 

invent their own ways of doing things, and becoming independent while building self-esteem. 

Students are to make sense out of the math problem and communicate with each other about it. 

The teacher will have a better understanding of student thinking and have a better idea of how to 

direct his/her teaching to meet them where they are. Part of the educator’s job is to learn how 

his/her students think. This way, lessons can be tailored to the way the learners think (1997).   

Educators need to make sure that they are connecting math problems to real life 

situations. Hoover discovered using story books in her math lessons have helped students see 

math happening in everyday life situations. It’s an engaging way to expose students to how math 

is used in many different situations (2012). It is really easy to come up with real life situations 

with the math concepts being taught. When I wrote lessons on fractions, I used situations where a 

kit-kat bar had to be split evenly between two people. When teaching about place value and 

decimals, a reference to medicines can be made. If a nurse made a mistake on a decimal point on 
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the amount of the shot to give a patient, there could be deadly consequences. Students need to 

see a connection to what they are learning to what they will experience in life. Otherwise they 

could misunderstand the concept, or have very little motivation for learning the concept. Real-

world problems help students deepen their understanding because they can make meaning out of 

the numbers. They can see a picture in their head of what is going on in the problem. It is helpful 

to talk through a real-world problem before application steps are taught.  

Van De Walle et al. discuss the difference between instrumental understanding and 

relational understanding. If you perform a procedure without fully understanding it, that’s 

instrumental. Knowing the why of the procedure is relational understanding. The more 

connections we make with math concepts to real world examples, and the more the students 

think deeper about the concepts they are learning, the better they get with the relational 

understanding (2019). 

After this research, I decided that I wanted to adopt this style of teaching in my 

classroom. I knew this would stretch my ability as a teacher and take more time to plan. The 

benefit to the students makes this effort on my part worth it. Included in the following pages are 

lesson plans that I have created for a fourth-grade classroom. I have included units from all three 

main domains of the Next Generation Standards: numbers and operations in base ten, numbers 

and operations in fractions, and geometry. Unit one is on equivalent fractions and includes 4 

days of instruction. Unit two is on triangles and includes four days of instruction. Unit three is on 

factors, and includes 5 days on instruction. What you will see in the following lessons is the 

opportunity for students to think deeper about a concert without the teacher telling them what to 

think. Instead of defining the different types and angles of triangles, the student will investigate a 

set of triangles as a group and discover the content on their own. You will also see that these 
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lessons cater to students at different levels of understanding. All students will have the chance to 

contribute, no matter their current level of understanding. The questions asked of the students are 

open questions, with a wide range of acceptable answers. Students will be working in groups 

with other students, reaping the benefit of engaging with other students’ thoughts.  

I have also included assessments for the units. These are project-based assessments that 

are fun to complete, and allows the teacher to assess student progress. There is also daily 

assessment opportunities based off how students answer questions, and group discussions.  

These lessons were developed to include problem-based lessons with open questions. 

They encourage discussions and curiously. Students explore concepts and come to their own 

conclusions. The teacher’s role is to guide the students to the targeted learning, and give the 

vocabulary words to match their discoveries. After participating in these lessons, students will 

have a strong conceptual understanding of the topics, and be able to apply procedural knowledge 

to math problems related to these units.  
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Lesson Plans 
 
 

Equivalent Fractions (NY-4.NF 1 & 2) 
 
Objectives 
 
*Students will identify equivalent and non-equivalent fractions. Students will discuss with other 
students their thinking about equivalent fractions. Students will apply this learning to a game at 
the end of the lesson.  
 
* Students will compare two fractions to determine equivalence. Students will construct their 
own fractions to simplify with their table groups.  
 
*Students will make a sort of fractions (simplified and equivalent) and justify their decisions. 
Students will solve a problem of their choice and justify their decisions for solving. Students in 
the audience will critique the method, debating or elaborate on the first student!s ideas.  
 
*Students will work in groups to solve the questions in the game. They will discuss their ideas 
with each other, devise a plan to solve it, and report their answers. Students will compose game 
questions and their answers to be used in a future game.  
Materials needed: Smartboard or chalk board. Rectangles of paper and marking dots that can be 
used in folded activity. Equivalent game. Exit ticket.  
 
***As you ask students questions, write their responses on the board or where ever you are 
working so they can see. Refrain from giving them the answer, but ask questions that will get 
them thinking in the direction you want them to go. *** 
 
***In all activities, limit the denominators to 2,3,4,5,6,8,10 and 12*** 
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DAY 1- Introduction to Equivalence (50 min) 
 
In this lesson, you will start drawing out 3 different squares that are the same size, but with 
different number of parts. You will ask the students what they notice about these squares in 
relation to each other. Allow them to explain in their own words, then in the end, give them the 
vocabulary that matches their thinking. (Possible answers: the squares are all the same size, the 
more lines drawn, the smaller the parts get, the one with 4 parts can fit in with the one with 2 
parts) 
 
 
 
 
 

 
(5 min) Intro to comparing equivalent fractions (whole group) 

• Draw a square with 2 parts. Say “This is a 2X2 (or whatever size you are making) square. 
This whole square is our whole. It is made up of two parts.  
 
 
 

• Draw a second square, same size with 4 parts. And then a third square, same size with 8 
parts. 

 
 
 

 
 

• Ask: “What do you notice about these 3 squares. What are some similarities and 
differences? (Possible answers: It has 2,4 and then 8 parts. All the parts within the 
square make up the whole. They are all the same size. Each square is X2 the previous 
square.) 

• Color in half of each square. Ask the students “How would you describe the relationship 
between these 3 boxes and what I colored? How would you represent these is fraction 
form?” (Possible answers: ½, 2/4, and 4/8. All the boxes are colored with the same 
amount of the box, but each box has a different number of parts colored. They are 
equivalent fractions. Each box is multiplied by 2.)  

 
(5 min) Go over these definitions (whole group): 

• Part- a smaller piece of the whole 
• Whole- The full object, with all parts.  
• Numerator- the number on the top of the fraction. The part.  
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• Denominator- the number on the bottom of the fraction. The whole.  
 
(5 min) Draw a number line. And next to it draw a square with 4 parts. Ask the students how the 
number line could relate to the square you just drew. Have a discussion about how the square is 
one whole and the parts relate to the notches on the line. Show the students how you would plot 
the fraction on the number line.  
(This part will help students overcome the misconception that a fraction is not a real number) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(15 min) (Group discussion) 

• Hand out 4 rectangle papers to each student. Each table can also get marking dots. The 
piece of paper is one whole. Explain they will practice making parts out of the whole. As 
a whole group, fold each the papers into 3 equal parts. Mark with pencil the lines if that 
helps students see the parts better. Tell students to place a marker dot in two of the 
parts. Ask them- “How would I represent this shape with the parts we just made into a 
fraction? Which number goes on top and which on bottom?  
 

 
 

• Say “I want to give this shape more parts. What can we do to make more equal parts 
within the same whole- what would we need to do to each part?” (cut each part into 
the same number of additional parts.) Have students fold the next paper into 6 parts, 
the next paper into 9, and the last paper in 12 parts. Students now have 4 rectangle 
papers in front of them, one with 3 parts, one with 6 parts, one with 9 parts and the last 
with 12 parts.  
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• Working with their table group, ask the students to mark 1/3 of all 4 rectangles with 
their marking dots. Teacher walk around and listen to group discussion and make sure 
all tables do this correctly. Ask “How did you know how to do 1/3 on the rectangle with 
12 parts in it?” Ask “How would you represent all 4 of these rectangles as fractions? 
(write answers on the board) Are these equivalent? Why or why not?”  

 
 

• Next working with their table group again, tell them to pick two of the rectangles and 
use the marking dots to cover the whole shape. Then ask students to discuss what they 
notice about these 4 rectangles now. Are they equivalent? Then have students share out 
their ideas. Explain that these are not equivalent because different amounts of the 
rectangle are covered.   

 
 
(5 min) Make a chart of ways to determine if two fractions are equivalent or not (whole group) 

• Make sure they refer to the same whole 
• Is the same amount of the whole in both fractions shaded? 

 
(15 min) Game to practice identifying equivalent fractions. (group work) 
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• Students are given playing cards, where they will have to identify equivalent and non-
equivalent shapes. The answer is on the back to of card. They can take turns quizzing 
each other, and whoever gets the most cards right wins.   

 
 
 
 
 
 
 
Administer Exit ticket at the end of the lesson 
The exit ticket answers will guide the teacher on which students met the learning objective for 
the day. Any students who did not seem to meet the goal will have an extra 20 minutes later in 
the day going over the material in another way.  
 
 
(20 min) Additional support later in the day if needed: 
 
In a group discussion, ask students to give an overview of the math lesson today. This will guide 
the teacher into how the students are thinking. The teacher can guide the discussion to help the 
students comprehend what an equivalent fraction is. The teacher can show fraction 
representatives using the rectangles they used in class and ask the students to name the fraction is 
numerical form. Then the group can compare different fraction rectangles and try to determine 
equivalence. Then the students can practice on their own using fraction bars. Each student can 
receive a set and they can practice making equivalent fractions. They can set the two fraction 
bars on top of each other and see if they "match.”  
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DAY 2- Introduction to Simplifying 
 
(5 min) Review of last class 
 
(10 min- introduce procedure) Teacher will say "Last night, my kids were fighting over a Kit-Kat 
bar. There was only one package and they both wanted it.  My son suggested they split the Kit-
Kat in half.” Draw a Kit-Kat on the white board- 4 long pieces.  
 
My son suggested they split it like this:  
 

 

   

 

 
 
 
And my daughter suggested to split it like this: 
 

 

 

 

 
 
 
 
Are these equal pieces? Explain why? 
Can someone explain what I can do with these lines to make it equivalent?   
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Introduce procedure. Show these two pictures of the Kit-Kat bars.  
 

 

          

 

 
 
 
 

 

 

 

 
 
 
 Ask students to make fraction representations of these Kit-Kat bars for how much each kid will 
get. The first is 4/8 and the second is 2/4. Ask students what they notice about these two 
fractions. (They have different bottom numbers- denominators) Say "When we look at these two, 
we can see that each kid is getting an equal amount of candy. But why are the fractions 
different?” (they are cut up into different number of parts) 
 
"We can see that each kid is getting half of the candy. We don!t say that one kid is getting 4/8ths 
of the candy bar. We simplify it. What does simplify mean?” 
 
"Are these pictures true of the representations above? Why or why not?” 
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"How can we make 4/8 simplified? We can ask ourselves if there is a number that can go into 
both the numerator and denominator evenly.  
 
In our first example, the candy was split into 8 parts. Each kid got 4 parts. So that!s 4/8. 
 
 Is there a number that goes into 4 and 8 equally? 2. 
 
 How many times does 2 go into 4? 2. OK so that is 2 X 2 
How many times does 2 go into 8? 4. OK so that is 2 X 4 
 
The first 2!s cancel out because 2/2 is really 1. 1 times anything is itself. So we have 2/4           
left.  
 
So that gives us 2/4. Do you think we can simplify this even more?  
Is there a number that goes into 2 and 4 evenly? 2.” 
 
Do the same process to make 2/4 equal ½.   
 
Can someone explain what it means to simplify, in their own words? (someone gives an answer) 
Great, can someone else elaborate on what they just said.  
 
Based on our answers, is 4/8 and 2/4 equivalent when we are referring to the same whole? 
 
(15 min- practice)  
whole group 
Draw any two fractions you want with whatever amount you want filled in. Ask the students 
"How would I represent the shaded part of these fractions? Are these simplified? How do you 
know? How do I simplify them? Do about 5 of these as a whole group.  
 
Table work or partner work: 
Give each table one whiteboard, pen and eraser. Have student take turns making their own 
fractions and the whole group will work to solve them. They will write down two different 
fractions, simplify and determine if they are equivalent. Fractions can have the denominators of 
2,3,4,5,6,8,10 and 12. Someone will be responsible for writing all the fractions down and writing 
the correct simplest form. There is also a spot for identifying if the pair is equivalent. Students 
will use < = > to record this row. This paper will be handed into the teacher at the end of the 
activity and used as an informal, formative assessment. (see handout at end of this lesson) Each 
student will need a scratch paper they will do their work on. They will use the method described 
above.  
 
(20 min) Pacman fractions 
Allow students to play fraction Pacman on their iPads. Flash is needed to play.  
http://www.sheppardsoftware.com/mathgames/fractions/mathman_reduce_fractions.htm 
 
 
(20 min) Additional support later in the day if needed: 
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Work with students using fraction bars or fraction circles. Have students take the manipulatives 
and make 2 equivalent bars or circles. Go around the table and students can share their fractions 
and why they think its equivalent. She the rest of the group if they agree. This will allow students 
to think about and challenge each other if it doesn!t look right to them.  
 
 
 

 
DAY 3-  Practice equivalence and simplifying (50 min) 

 
(5 min) Put this picture on the board. Ask the students to discuss in their table groups how they 
would represent the shape as a fraction. Some students will want to name this 3/4. They might 
not recognize that size matters. They would count the whole blue section as 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
(15 min) From day 2, take the work page each table handed in. Cut out their fraction pairs, 
simplified answers and equivalent or not equivalent fractions. These can be put in an envelope 
with the table number or group name written on it. Ask each table to take these out and sort them 
however they want. 
 
(10 min) Each group will take turns sharing how they sorted. They will explain what each sorted 
pile means, and how they determined what pair or answer goes in what sort. The teacher can 
write down their thoughts and ideas in a chart or web. At the end of the discussion, this page can 
be printed out and given to each student to put in their math folder for review.  
 
(10 min) Differentiated problems. Ask students to solve one of the two questions. They will 
work individually. When everyone is complete, they can share out how they solved the problem. 
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Students can come up to the white board and write out their answers. Class discussion is 
encouraged, students can ask each other questions or elaborate on something that was said.  
 
 
Pick one of these questions and answer them individually: 
 
Choice 1 
1/3 and 6/12 
What is the simplest form? Are they equivalent?  
 
 
Choice 2 
6/8 and 4/12 
What is the simplest form? Are they equivalent?  
 
(10 min) Practice worksheet. Students can work individually on a worksheet that has 10 
questions on it, having to do with equivalence and simplifying. This will be used as the informal, 
formative assessment.  
 
(20 min) Additional support later in the day if needed: 
Use dominos. Have students pick one from the box. They will write it down as a fraction. Then 
write equivalent fractions that match that domino.  Explain that when we simplify, we get down 
to the lowest number. (Idea and picture taken from https://www.rundesroom.com/2016/07/5-
activities-for-teaching-fractions.html) 
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DAY 4- Play Jeopardy (50 min) 
 

(30-40 min) Split students into 3 large groups. Play Simplify Jeopardy on PowerPoint. The 
winning team gets a prize of your choice.  
 
(10-20 min) Tell students that you want to make a second game of this, but you need their help! 
Ask the students to come up with clues and answers to the clues. You can give them 5 categories 
to choose from. They can make up as many as they can from whatever category they want. They 
will hand these into you. This will be used as an informal, formative assessment.  
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Informal assessment- Exit ticket- Day 1 
 
 
Name:_________________________ 
 
 
Using the graph paper below: 

1) Draw two shapes that are the same size, but made up of a different amount of parts 
(please only choose 2, 3, 4, 5, 6, 8, 10 or 12 for the number of parts) 

2) Shade in part of the shape, making the shading equivalent for both shapes.  
3) Write below each shape the fraction for the shaded area.  
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Informal assessment- Table work- Day 2 
 

Fractions/Simplest Form/Equivalent  
 
Names: _______________________________________________________________ 
 
 
Fraction pair               Simplify                                  Equivalent? Y or N 
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Geometry NY - 4.G (1-3) 

 
Objectives: 
*Classify triangles into acute, obtuse, right 
*Classify triangles into equilateral, isosceles and scalene 
*All triangles have 3 sides and 3 angles 
*Triangles all have 180 degrees 
*Students will be able to identify triangles based on the above criteria  
*Students will be able to create their own triangles and identify the above characteristics 
*use tools such as ruler, protractor and grid paper to investigate and create triangles. 
 
 
 

Day 1- Intro to Triangles 
 
Class discussion: (10 minutes) Teacher will show the class a few different types of triangles. 
Teacher will say “This is a grouping of several different triangles. I want to know your thoughts 
about these triangles. What do you notice about them? What are some of their similarities? 
Differences?” (they all have 3 sides. They all have 3 angles. The sides and angles have different 
lengths/angles, some of the triangles look like they have the same lengths and angles, there are 
varying lines of symmetry) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Group work (20 minutes) Teacher will say “Now that we have made some observations about 
these triangles, let’s get some real data to see if our observations are correct.” Teacher will 
distribute worksheets (see below) of these above triangles. They will work as a group to measure 
the angles and side lengths. They will also record similarities and differences they find in these 
triangles. Each table will have a protractor, ruler and recording sheet.  
 

Day 2- Explore Triangles 
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(30 minutes) Groups will present their data from the day before. We will make a list of what they 
found on the white board so we can all see the information. Each group can share their data for 1 
triangle and then we will make sure all the groups have the same data measurements.  
 
Group discussion (20 minutes) We will notice that all the triangles have 3 sides and 3 angles. We 
will also notice that the side lengths, and angles are different for each triangle. Some triangles 
have all different side lengths, some have 2 lengths that are the same, and some have all 3 sides 
the same length. The same is true for the angles. I will call their attention to the fact that all these 
triangles have 3 angles with varying degrees.  
 
Teacher will ask the class “What is an angle?” Students will answer in their own words what 
they think an angle is. Teacher will continue asking questions like…Where is the angle located? 
Are all angles the same size? How does the length of the line (ray) relate to the degrees of the 
angle? How do we measure an angle? By the end of this questioning, I want them to understand 
that an angle is made up of two rays, and it’s the angle formed by these two rays that we are 
concerned with. The length of the rays do not determine the degree the angle is measuring. What 
matters is how narrow or wide the angle is.  
 
Teacher will put two angles up on the board. Teacher will ask the students to predict which has a 
larger degree. Then the teacher will place one angle on top of the other angle. They will need to 
be different colors so students can see the different. (see below, in this example, the yellow angle 
was larger.) Students will raise their hand if their prediction was right. We will practice this will 
several more examples. Teacher will explain that 1 degree of an angle is just a very small angle 
in the triangle. We will look back at our angle measurements from yesterday. Each table group 
will be assigned to 1 triangle. Their task will be to add up the angles and share out with the group 
with all 3 angles measured up to. All the triangles angles add up to 180 degrees. The teacher will 
point out that a straight line is also 180 degrees. Teach will demonstrate this be taking one of a 
triangles, ripping off all 3 corners, and showing the class how they line up perfectly on a number 
line.   
 
 
 
 
 
 
 
 
 
 
 
 
 

Day 3- Sorting Triangles 
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(10 minutes) Each table group can work on sorting these triangles in whatever way they want. 
They can cut out the triangles and group them.  
 
(10 minutes) Then they will present their sort to the class. They will need to explain why they 
sorted the way they did, what do all the triangles in one sort have in common.  
 
(10 minutes) When all groups have shared, we will look at all the different sorts. Did any groups 
sort in the same way? Can we classify these sorts? Teacher will give academic vocabulary to 
their sorts. (for example- all these triangles have acute angles. An acute angle is less than 90 
degrees. All these triangles all have the same degree in all 3 sides, 60 degrees. This is called an 
equilateral triangle.) We will do this until we have defined the following: acute, obtuse, right, 
equilateral, isosceles and scalene. Teacher will direct students to the poster on the wall that has al 
these definitions. Students can refer to this poster whenever they need to.  
 
(30 minutes) Play games! Each table group will be given a game to play that is practicing 
identifying acute, obtuse, right, equilateral, isosceles and scalene. One game will be candy land. 
There will be colored cards that will be added to the game. When the student lands on a certain 
color, they need to choose a card from that same color and identify the triangle. The answer will 
be on the card, so the player to the right will pick the card for them, show them the triangle, but 
not the answer. If the student is correct, he or she may move to the color space the spinner landed 
on. Another game will be around the world. There will be flash cards with different triangles and 
the answer is on the back. One student will hold up the card for two students. The student that 
says the answer right gets to move on to the next person in the group. The object is to see how 
many a student can get right in a row, getting to compete with all the students at their table.  
 

Day 4- Triangles in the real world 
 
(20 min) We will look at some pictures of triangles in the real world. (see pictures below) We 
will discuss their purpose and what type of triangle it is. For example, a roof is a triangle so rain 
can drip off. If it were a square, rain would just sit there and create water damage. A sail boat has 
sails that are triangles because that shape is most effective is pulling the boat forward. A pyramid 
is a triangle because the base needs to be strong to hold up the top layers. I will ask them to come 
up with some examples of triangles they have noticed in real life.  
 
Assignment: You are an architect! You need to create a triangle that you would see in the real 
world. It can be anything. Your job is to sketch the triangle on graph paper. You can also include 
a drawing of the whole object you are drawing. Then you are to measure the sides and angles, 
labeling them on your drawing. Then identify the triangle based on angle size and side length. 
See example below.  
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Day 1 group work  
 

Name:_____________________________ 
 
Directions: use a protractor and ruler to determine the length of each side, and measurement of 
each angle. Use the recording sheet to track your data. When you are done, cut out the triangles 
and compare them. What similarities do they have? What differences do they have? 
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Day 1 group work  
 

Name:__________________ 
 

Recording Chart 
 
 

    Angle’s      Length of sides  
 
Red Triangle 
 
 
 
 
Yellow Triangle 
 
 
 
 
Green triangle  
 
 
 
 
Blue triangle 
 
 
 
 
Purple triangle  

 
 

 
Similarities      Differences 
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Day 4- Triangles in the real world 
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Day 4- Assignment 
 

Name:_________________ 
Directions: You are an architect! You need to create a triangle that you would see in the real 
world. It can be anything. Your job is to sketch the triangle on graph paper, regular white paper, 
or on the computer using GeoGebra. (If you are using GeoGebra, print your shape and glue it to 
this worksheet.) You can also include a drawing of the whole object you are drawing. Then you 
are to measure the sides and angles, labeling them on your drawing. Then identify the triangle 
based on angle size and side length.  
 
 
 
 

Place sketch here:  

 
 
 
 
 
 
 
 
 
 
 
 
 

My triangle is: (circle one) acute     obtuse      right 
 
My triangle is: (circle one) equilateral      isosceles      scalene 
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Day 4- Assignment- EXAMPLE 
Name:_Mrs. Ulp______________ 
 
Directions: You are an architect! You need to create a triangle that you would see in the real 
world. It can be anything. Your job is to sketch the triangle on graph paper. You can also include 
a drawing of the whole object you are drawing. Then you are to measure the sides and angles, 
labeling them on your drawing. Then identify the triangle based on angle size and side length.  
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
My triangle is: (circle one) acute     obtuse      right 
 
My triangle is: (circle one) equilateral      isosceles      scalene 
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NY-4.OA Operations and Algebraic Thinking (4 and 5) 
 
Objectives: 
*Students will create a list of factor pairs for whole numbers up to 100 
*Students will generate a number or shape patterns that follows a given rule 
 
 

Day 1 introduction and practice of factors 
 
(20 min) Read Aloud: How do You Count a Dozen Ducklings? By Seon Chae. This book is 
about a mama duck that has 12 babies. She counts them one by one, and then found an easier 
way to count them. By 2’s, 3’s, 4’s, and 6’s. Read the story to the class. Ask the class if they 
noticed any patterns from the book. (when mama counted by 2’s, she had to count 6 times. But 
when she counted by 6’s she only had to count twice. Ect) If mama duck wanted her babies to sit 
in rows, with an equal amount of ducklings in each row, how might the ducks sit? Students will 
share their ways, and the teacher will draw array’s on the board to illustrate student thinking.  
 
(15 min) I will say: I have 24 students in my classroom. I need to arrange the desks in the 
classroom. How many different ways can I arrange the desks in rows, having an equal number of 
desks in each row? Work with your table group to discuss these possibilities. Each table group 
will have 24 square tiles, graph paper, scrap paper and pencils to work with.  
 
(15 minutes) Groups will take turns sharing out their different row patterns. The teacher or 
student can draw a picture of what the rows will look like. We will do this until all of the factors 
(1, 24; 2,12; 3,8; 4,6; 6,4; 8,3; 12,2; 24,1) are listed. We will look at all the different possibilities. 
Then the teacher will ask “Does anyone see a pattern? (Possible answers. When we add rows, the 
length of the row decreases, you can have 1 row of 24, and 24 rows of 1 which is inverse, All of 
these numbers go into 24 evenly, there are no desks left out, we used all whole numbers, The 
closer the two factors are, the more the rows look like a square, no matter how the rows are 
arranged- there are still 24 desks total, ect) Teacher will say: Is there a way these seat 
arraignments can be turned into multiplication equations? Students will give equations to match 
each of the arrays.  
 
(5 minutes) Are there any numbers we left out? We used 1, 2, 3, 4, 6, 8, 12, and 24. We did not 
use 5, 7, 9, 10, ect. Can any of the other numbers under 24 work? Why or why not? Kids will get 
to the answer that only these numbers fit evenly into 24. Vocabulary word: FACTOR. All of 
these numbers are factors of 24. A factor is a number that goes into a given number evenly. In 
this situation of making rows of desks, why is it effective for me to know what the factors of 24 
are? (because then I would not have to draw pictures of what the rows would look like. I can just 
think of what the factors are and chose an array that fits the room the best.) How did the different 
factors affect the shape of the array? (The closer the numbers were, the more it was square shape. 
The further away they were, they looked more like a line or rectangle.) 
 
 
 
 



 32 

Day 2- Practice with factors 
 

(50 minutes) Students will practice making all possible arrays for a given number. In the front of 
the room, there will be 3 mystery envelopes for each table group. This will be a sealed envelope 
(Or ziplock bag) that is labeled 1, 2 and 3. In envelope 1 they will have a number written on an 
index card, 100 square tiles, graph paper, and instructions. They will make all possible arrays for 
that number with their tiles. Then they will draw all these possible arrays. They will label each 
array with an equation. In envelope 2, there will be directions to place all their materials into this 
envelope and then give it to the next table group. Then the next table group will evaluate the 
groups work, and see if they missed any array combinations, or they incorrectly chose numbers 
that they thought multiplied to their number. Then they will work on envelope 3. This will 
include an index card with a number, as many square tiles that they will need to make a complete 
set of arrays, and instructions. They will be given a situation where they have to figure out the 
best possible array for the situation. They will draw a picture of the situation and their arrays. 
This picture will be a visual for their best possible arrangements. For example, you are planting 
trees in your back yard. You want them in rows, but your yard is really big. You want trees to 
cover the entire length of your yard. What are some possible arrangements of the trees? (this 
calls for many different possibilities, so there is no right answer. You can have one long row for 
a really long yard. Or 2 rows. When they draw their picture, I would want to see the entire length 
of the yard they drew to have trees across it.) Students will hand in all their work for the teacher 
to evaluate as an assessment.  
 

Day 3- Evaluate students work as a whole class 
 
 

(15 minutes) Teacher will place this pattern on the board with the questions- What do you notice 
about this pattern? How many triangles were used in step 1? 2? 3? How many will be needed for 
step 4? 5? 10? Can you think of a rule to assign to this pattern? 
 
Step 1     Step 2      Step 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
(30 min) The teacher will post all student work from envelope 3 at their tables. The whole class 
will do a gallery walk. Each table group will spend 5 minutes looking at each groups work. They 
will carry index cards with them to write their evaluations down. They will leave their 
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evaluations at the table. We will rotate until all table groups have been evaluated by the whole 
class. All groups will go back to their tables and review their index cards of evaluations. They 
will take a few minutes to discuss with their tables. Then we will have a whole group discussion 
about this exercise. Was there any surprising feedback you received? Did any table groups offer 
you a more effective arrangement? Is there any feedback you disagreed with? Is there any 
feedback that make you think differently about your work?  
 
(10 minutes) Teacher will pass back students work from envelope 1, including other students’ 
feedback and teacher feedback. Table groups will have time to look over the feedback and 
discuss with table group.  
 
 
 

Day 4 and 5- Designing a neighborhood project 
 

You are designing a neighborhood to a group of perspective buyers. You need to decide how 
many houses will be in your neighborhood. Each section of the neighborhood needs to have a 
cluster of houses that are set up in arrays or in a pattern. The sections that have arrays need to 
have the same number of houses in each row. You need to have a mix of arrays and patterns. 
You will draw your neighborhood on graph paper with pencil. Once you have all your houses set 
up, you can go over your pencil with colored markers. Feel free to add sidewalks, roads, trees, 
ect. Then you will need to present your neighborhood to the class. When you present, you need 
to tell your perspective buyers how you set up your neighborhood. For all your arrays, you need 
to tell us how many houses are in it by giving us an equation. For example, you can say “This 
section has 4 houses by 6 houses, with a total of 24 houses.” When you talk about your pattern, 
you have to describe what rules your pattern follows.   
 
Students will have one and a half days to work on the project. Then the second half of day 5 will 
be presentations. After each group presents, they will receive compliments or feedback from 
their perspective buyers.  
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