Kinder-patterns
Kindergarten Mathematics Unit

Created by Angela Meyer

Unit Overview:

This unit is an introductory unit on patterning.  Kindergarten students need a variety of patterning experiences beyond this unit throughout the year.  This unit is designed to be somewhat diagnostic for a teacher to find out where students are and how far they need to go.  Some of the lessons in this unit will be repeated throughout the year to be the most affective for the Kindergarten student.  
Kindergarten students who recognize patterns in concrete objects will have an easier time in the generation of their number sense.  This unit should follow a unit on sorting so students will learn how they can arrange their possibilities of answers and work on being observant to distinguishing characteristics of objects.  Also in this unit students will be asked to read patterns, touching each one as they say the color, which promotes one-to-one correspondence with counting.
With Kindergarten students, there also needs to be exposure to mathematical ideas to foster mathematical thinking in all areas of the curriculum.  Students in this unit were provided with mini-activities throughout the day that fostered thinking in patterning, exposure to literature with and about patterns, and other non-assessed activities.  Some of these activities would include exploring environmental patterns while lining up for lunch, exploring patterns in nature, and listening to and interacting with literature for both shared reading and pleasure reading.  

State Standards:
K.A.4.1. Students are able to identify and extend two-part repeating patterns using concrete objects.  

Concepts to be mastered:
· Creating ABAB pattern
· Identification of ABAB patterns

· Describing and reading patterns

Unit Planner:


The following is the sequence and a tentative plan for the scheduling of the unit, which includes non-assessed activities.  This plan is for an all-day Kindergarten program that utilizes a centers approach.  Students at the Kindergarten level are not expected to master all of the skills and concepts found in this unit plan, some skills and concepts will be mastered bases on the South Dakota State Standards, while other skills and concepts will be just introduced.  

	Day
	Morning Center
(20 minute Centers)
	Afternoon Center

(15 minute Centers)
	Additional Activities

(Time will Vary)

	1
	What is a pattern?
	What’s missing game

Snap Cube Exploration
	- Patterning with people

- Read: Lots and Lots of Zebra Stripes

- Millie’s Math House

	2
	Can I make a pattern?
	Environmental Patterns
Fix-it
	- I spy a Pattern

- Millie’s Math House

	3
	What comes next?
	Extension of “What comes next?”
	- What’s missing
- Millie’s Math House

	4
	Pattern Fish
	Exploring the book Pattern Fish
	- Read: Pattern Fish
- Millie’s Math House

	5
	Break the Train
	Add on
	- Millie’s Math House


Unit Materials: These materials should be either prepared or gathered ahead of time.
· Snap cubes of a variety of colors
· Green and red cards (one of each card for each student)

· Pocket chart
· White board with marker
· Colored cards with ?’s on the back
· Digital camera
· Students will need cups (which include crayons, colored pencils, one regular pencil, scissors, glue, and one eraser)
· Paper cups
· Pattern blocks

· Colored tiles

· Variety of buttons

· Dice with the numbers 0-4 on them

· Mixed nuts in their shells

· Collect books:

· Pattern Fish
· Lots and Lots of Zebra Stripes
· Make copies of:

· What is a pattern worksheet

· Can I make a pattern observation guide

· What comes next worksheet

· Pattern Fish

· Break the train worksheet
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Harris, T. & Green, A. C. (2000). Pattern fish. Brookfield, Conn: Millbrook Press.
Meyer, A. J. (2004). Kinder-patterns. Unpublished unit plan, Black Hills State University at Spearfish, SD.
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Kindergarten Mathematics Unit

Main Lesson Plans

What is a pattern?
Subject: Math - Patterning
Grade Level: Kindergarten

Objectives: Students will identify what makes a pattern.  Students will identify what isn’t a pattern.  

South Dakota State Content Standards: K.A.4.1.

Materials: 

· Snap cubes
· 2 snap cube trains, one with a pattern, one without
· Green card and red card (one for each student)
· What is a pattern worksheet
· Students will need their cup (which includes crayons, colored pencils, one regular pencil, scissors, glue, and one eraser)
Procedures: This lesson will occur during center time, centers usually last about 18 minutes.  We have two centers before first recess and two centers after first recess.  Other centers will include a listening center (or teacher lead activity), quiet free choice, and guided reading.

Introduction: Let’s look at these two trains.  What is the same and what is different about these two trains?  (Lay out the train with a pattern and the train without a pattern in front of the students.  Discuss with the students some of the similarities and differences of the two trains.  They may not call one a pattern and one not a pattern.)  (Hold up the one train with a pattern.)  This train is called a pattern, and we can tell it is a pattern by looking at it and also by reading and listening to the sounds of the pattern.  (Read the pattern with the students, pointing to each block on the train.  Then hold up the train without a pattern.)  How do we know this one isn’t a pattern?  (Give students time to respond.)  Let’s listen for the pattern.  (Read the train while pointing to each block on the train.)  
Transition: Today we are going to decide what a pattern is, and what a pattern isn’t.  We are going to use these red and green cards to help us figure it out.  We will use the red card for something that isn’t a pattern and the green card for something that is a pattern.
Procedure for Class Activities: 

1. Distribute green and red cards to students.  Each student gets one set of cards.
2. Ask students to tell you what each card means.

3. Distribute student worksheets.

4. Have the students look at the first row.

5. Ask them to think about it, read it, and check it.  Then decide if it is a pattern or if it isn’t.

6. Have students show you the card they have chosen.

7. Ask one of students to explain why they have chosen the way they have chosen for the row.

8. If another student has a different answer, ask them to explain their answer.

9. Now read the pattern with the students, tell them to look, listen and point as you read.  Now have them point and read together.

10. Everyone should agree that they hear a pattern.  If they do not, show them the first example of what a pattern looks like, and read that pattern to them.  Ask them if it looks the similar or different.

11. Continue steps 5 through 10 with the rest of the worksheet.
Transitions:  (Hold up the train with a pattern.)  What is this called again?  (They should respond a pattern, they may respond a train, but have them look at what kind of train it is.  Then hold up the train without a pattern.)  What is this one called again?  (Students should say not a pattern, or a bunch of colors or something along those lines denoting it isn’t a pattern.)
Closure: Now I am going to challenge you with some things that we cannot see and I will do six things and you hold up your card that means pattern or not a pattern.  What color would you hold up if it was a pattern?  (Green)  What color would you hold up if it wasn’t a pattern?  (Red)  (Now give the students different clapping or slapping patterns that they can see you do and hear you do and have them decide what is and isn’t a pattern.  Make them fairly easy so you can remember them and the students will have success.)
Assignment: Complete worksheet if necessary.
Evaluation: Students will be evaluated on the completion of their worksheet.
Accommodations for Student(s) with Special Needs: No accommodations were needed for students in my class in this lesson.
Reflection: This activity went pretty well; even though I was surprised at how many students haven’t had exposure to what a pattern is and what it isn’t.  The kids liked to use their red card and green card to tell me what is and what isn’t a pattern.  It also was a way for students to give me their answers without first looking at their friend’s answer.  Even though I did have a few students who would quickly change their answer if they would see they had a different answer than the person sitting next to them.  I try to reinforce the idea of letting their own ideas come out and that their friends could be wrong even though their answer isn’t the same.  I am not sure if many of them got that concept.  It is neat to listen to the students’ reasoning for their answers on what is and what isn’t a pattern.  I do think my lack of educational experience shown through when they would give me answers that were clearly wrong and their reasoning was just off the wall to know what to say to those students.  I do enjoy hearing their thoughts and them being excited to share their answers but it is hard to know what to say when their thinking is wrong in a way that would not make them feel that their answer or their risk was taken for granted.  
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Color the box to the right green if it is a pattern, red if it is not a pattern.
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Can I make a pattern?
Subject: Math - Patterning
Grade Level: Kindergarten

Objectives: Students will create patterns using snap cubes.  Students will explain their pattern to another student.  Students will check other student’s patterns.
South Dakota State Content Standards: K.A.4.1.

Materials: 

· Snap cubes
· Observation guide
· Digital camera
Procedures: This lesson will occur during center time, centers usually last about 18 minutes.  We have two centers before first recess and two centers after first recess.  Other centers will include a listening center (or teacher lead activity), quiet free choice, and guided reading.
Introduction: Let’s think about our day at school, do you usually know what we are going to do during certain times of the day?  How do you know?  In our classroom we have a set pattern or routine to the way we normally do things in the Purple Door.  We know that we have recess everyday after we have had two centers, and we have always read a book after lunch.  
Transition: Today we are going to create a pattern using colored cubes that snap together.  We know that we can check to see if we have a pattern if someone else could tell what goes next.  I want you to create a pattern using the colored cubes and then have a friend guess what goes next to check your pattern.
Procedure for Class Activities: 

1. Allow students a few minutes to explore the snap cubes before getting down to business of making patterns with them.
2. Model and tell the students that you want them to make a pattern of 5 colored cubes and then have their friend guess what comes next.  First make one that is a pattern, and then make one that isn’t discuss how the students know that one is a pattern and one isn’t.

3. Allow students to create a pattern and have their friend check their train to see if it is a pattern.  Make note of any observations on the observation guide as the students work.
4. Allow students to repeat this process with a friend.

5. Have students line up their patterns and their works in progress and take a digital picture of their creations.  
Transitions: Let’s think about some of the things we know about patterns.  
Closure: Go around the group allowing each student to say one thing about what they know about patterns and describe one of their patterns that they created.
Assignment: None
Evaluation: Students will be evaluated based on the observation guide.
Accommodations for Student(s) with Special Needs: No accommodations are needed for this activity.
Reflection: I was really surprised at my results with some of the students.  Many of them still had difficulty understanding how to make a pattern with concrete objects.  I really feel for some I gave them too many choices of what they could use to create their pattern.  If I were to do this lesson over again I would probably limit the color choices for students and give them a set number of cubes in individual containers such as a box, cup or a bag.

Observation Guide: Can I make a pattern? 
Student Name:






Date:
Number of Successful Patterns:

Number of attempts:

Checking other students’ patterns:


Strengths:


Difficulties:

Explanation of their pattern:


Strengths:


Difficulties:

Fine Motor Observations (Difficulties or Strengths):

Other relevant observational notes:
What comes next?
Subject: Math - Patterning

Grade Level: Kindergarten

Objectives: Students will recognize what goes next in a pattern.

South Dakota State Content Standards: K.A.4.1.

Materials: 

· Pocket chart
· White board with marker
· Colored cards with ?’s on the back
· Worksheet 
· Digital pictures of previous day(s) patterns
· Pre arranged patterns in the pocket chart
· Students will need their cup (which includes crayons, colored pencils, one regular pencil, scissors, glue, and one eraser)
Procedures: This lesson will occur during center time, centers usually last about 18 minutes.  We have two centers before first recess and two centers after first recess.  Other centers will include a listening center (or teacher lead activity), quiet free choice, and guided reading.

Introduction: Let’s take a look at our trains we have made this week.  How do we know they are patterns?  (Ask the students to share one of their patterns with a friend and tell them why they know it is a pattern.)

Transition: One thing I am sure you smart Kindergarteners noticed, was how a pattern repeats itself, and one way we know if it is a pattern is if we can tell what goes next.  Today we are going to play a guessing game using patterns to see what goes next.

Procedure for Class Activities: 

1. Ask student to look at the first pattern line.  Ask them what they notice about the pattern.  Some may inquire about the colors; others may notice the marks (question marks).  Tell the students what the “?” mark means, which is you are asking a question.

2. “I’m going to try to trick you, but I know you are smart thinkers, and you can use your smart brains to figure out what goes next.”  

3. Read the pattern together.  Have everyone put their thinking caps on, and tell them that this time one person is going to try to see what comes next in the pattern and if they know they shouldn’t shout out the answers because they will get a turn.  Tell the students if they think they are stuck, they need to ask some help from their friends.

4. Have one student guess what is next and then explain why they think it comes next.  Prompt them if needed to reread the pattern.

5. After the student has guessed, give the other students time to guess on their own worksheet.

6. After everyone has made a guess, turn the card over to see what is next.

7. Repeat steps 4 through 6 until the first pattern line is done.

8. Move on to the next pattern line, and read the pattern and then repeat steps 4 through 6 until this pattern has been completed.

Transitions: Let’s think about the trains you made yesterday, were any of the trains you made not patterns?  How can you tell?

Closure: Let’s make up some rules about patterns.  (Ask each student to think of a rule that could be used to describe a pattern, and write them on the white board.  Record each groups rules on a notepad for further inquiry.)

Assignment: Worksheet will be done during class.

Evaluation: Students will be evaluated using their worksheet on recognizing of what goes next in a pattern.  Student guesses will be placed in the box, and if corrections are needed they will be placed below by the student. 

Accommodations for Student(s) with Special Needs: No accommodations are needed for students in my classroom during this lesson.  
Reflection: The way I originally planned this activity, wasn’t completely appropriate for the level the students were working at when I began teaching this lesson.  My first group, I did as planned and they caught on quickly, and seemed somewhat board with the lesson.  Also they worked through the lesson at a quicker pace than anticipated.  During the second group, I changed my lesson somewhat, and had my students guess what card came last first and then had them guess random cards within the “?” cards in the pattern.  This seemed to be more appropriate for the level the students were thinking at, also this was challenging and kept their attention more.  I also received more of a genuine assessment of the student’s knowledge because they completed their worksheet before we guessed the cards.  
Name:


I can guess what comes next.

Line 1:


Line 2:


Line 3:


Line 4:

Pattern Fish
Subject: Math - Patterning
Grade Level: Kindergarten

Objectives: After being read the book pattern fish, students will be creating their own pattern fish.  
South Dakota State Content Standards: K.A.4.1.

Materials: 

· Students will need their cup (which includes crayons, colored pencils, one regular pencil, scissors, glue, and one eraser)
· Colored Counters
· Pattern Fish Handout
Procedures: This lesson will occur during center time, centers usually last about 18 minutes.  We have two centers before first recess and two centers after first recess.  Other centers will include a listening center (or teacher lead activity), quiet free choice, and guided reading.
Introduction: Let’s remember the book that we read this morning, pattern fish.  What kind of patterns did we have in pattern fish?  (Discuss the different patterns of words, and colors in the book.)  
Transition: Today we are going to make our very own pattern fish.
Procedure for Class Activities: 

1. Distribute the pattern fish handout.
2. Give each student a pile of colored counters.

3. Have students practice making different patterns before laying out their pattern on their pattern fish.

4. Discuss the different practice patterns that were made.
5. Model to students how you want them to layout their counters on their pattern fish.  Talk about why you would layout your pattern with the counters first before coloring.  It gives you a plan of attack before you start coloring and it gives the students a chance to make sure that is the pattern that they want to use.  Also it gives them a chance to explain how their fish is a pattern.
6. Model to students how to make a colored mark on the stripe to match the color of their counter.

7. Allow the students to make their pattern with their counters, and help them explain their pattern and make sure it is a pattern on the main body of the fish.

8. Allow students to color in the stripes on their fish and then ask them to layout a pattern on their own on their fins.
Transitions: Let’s put our thinking caps on and let’s think about how our pattern fish are the same or different from the pattern fish in the book.
Closure: Turn to a friend and tell them how your pattern fish is different from the ones in the book.  (Ask a couple students to share their fish.)  What kind of pattern noises could our pattern fish make, think about a pattern your fish would say and everyone will get a chance to share.
Assignment: Complete coloring in their fish if they haven’t completed.
Evaluation: Students will be evaluated on their patterns on their fish and fins.
Accommodations for Student(s) with Special Needs: None needed for this activity
Reflection: The students really had a good time with this, and I was really surprised with some of the students and their use of colors.  Some of them wanted to use all of the colors, so I think next time I would only allow the students to pick two or three colors and then create a pattern.  I feel like I somewhat gave them an overload of choices with this activity.  Many of the students didn’t remember to 
Breaking the train
Subject: Math - Patterning
Grade Level: Kindergarten

Objectives: Students will identify what makes a pattern.  Students will identify what isn’t a pattern.  

South Dakota State Content Standards: K.A.4.1.

Materials: 

· Snap cubes
· 2 pattern trains with an ABAB pattern
· 2 pattern trains with an ABCABC pattern
· 5 ABAB pattern trains similar to the ones found on the worksheet (each student would receive one)
· 5 ABCABC patterns trains similar to the one found on the worksheet (each student would receive one)
· Worksheet
· Students will need their cup (which includes crayons, colored pencils, one regular pencil, scissors, glue, and one eraser)
Procedures: This lesson will occur during center time, centers usually last about 18 minutes.  We have two centers before first recess and two centers after first recess.  Other centers will include a listening center (or teacher lead activity), quiet free choice, and guided reading.
Introduction: Today we are going to be breaking up our trains into pieces.  Let’s think about the different cars we could find on a train like the ones that pass through Belle Fourche.  Are there different parts on the train cars that we can see?  
Transition: Today we are going to break apart our trains into cars.  We need to make sure that we can tell what part of the car is the front and what part is the back so we know how to hook the cars back together.
Procedure for Class Activities: 

1. Using one of the two ABAB pattern trains, show the students how to break a train into cars, talking about color A being the front of the train and the B being the back of the train car.  Break the train into its different cars.
2. Check for understanding by asking the students where you would break the other ABAB pattern train into cars.

3. Give each of the students one ABAB pattern train and ask them to break their train into cars.  

4. Work through the first problem on the page showing the students how you want them to draw a line where the train is broken.  Show them how they can pretend their cars are the same when they are similar patterns to help them know where to break up their cars.  

5. Allow students to independently work on problems 2 and 3.

6. Introduce the different type of train that has more colors.  Ask the students how they think they should break the train into cars.

7. Model for the students the new type of train (ABCABC pattern train) which needs to have a front, middle, and a back to it, so they need three colors in each train.

8. Check for understanding using the other ABCABC pattern train.
9. Give each of the students one ABCABC pattern train and ask them to break their train into cars.

10. Allow them to independently work on problem number 4.

11. Ask students to look at pattern number 5, and ask them which train pattern the pictures follow.  

12. Have the students look at the other pictures patterns and explain which pattern train they could use to help them break the pictures into cars.

13. Allow them to complete the rest of the worksheet independently.
Transitions: Let’s think about the rules we think about when we are looking for patterns, how do we know where the train starts and ends?
Closure: Have students create their own trains and challenge their friends to break their trains into cars.
Assignment: None
Evaluation: Based on the completion of the worksheet
Accommodations for Student(s) with Special Needs: No accommodations needed for my classroom.
Reflection: This lesson turned out to be somewhat over their heads.  Many of the students were not ready to begin the complex processing involved in this lesson.  I did get some insight from one of my students as I was teaching the lesson on how she saw an ABAB pattern as a front-seat and a back-seat of a car, and the ABCABC patterns she saw as being minivans with a front-seat, a middle-seat, and a back-seat.  I never even thought of introducing the concept in that manner, but as I used the kid friendly terminology many of the students gained a better understanding of the concept.  This lesson was somewhat of an abandoned lesson, and I feel that I could’ve better spent my time reinforcing the previous concepts of patterning rather than taking a look at something that they weren’t ready to process.  
Name:


Can you break the train?  Draw a line where the pattern repeats.

1.


2.


3.

4.

5.

6.

7.
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Non-assessed Activities

Add On:

Materials: Snap cubes, dice with the numbers 0-4 on them

Activity Description: A student rolls a die to start the pattern with the number of blocks rolled on the dice.  The next student will then roll the die to add on the blocks that come next.  If the student who started the pattern only rolls a 1 or a 2 the second student may change the pattern from what the first person originally thought of.  Students will continue taking turns until their train has reached 10 blocks.  Once the train has reached 10 blocks a new train will be started.  Students can play this game as long as the duration of the center.  
Environmental Pattern:


Materials: No special materials needed

Activity Description: The student’s environment should already contain some patterns within it, if it does not plant a few patterns around the room.  Students will then ask to be ‘Pattern Detectives’ and look for the patterns around the room.  Each person has to find a different pattern, read the pattern, and explain why they think it is a pattern.  This activity can be done if you have a few minutes before lunch or before leaving for the day and students can line up after they say their pattern.  Students can also do this activity when in line outside waiting for the bus or in the lunch line.  This introduces students to the concept of patterns being everywhere.

Fix-it:


Materials: Snap cubes, a variety of different pattern trains with mistakes
Activity Description: Students are asked to be pattern fixers during this activity.  Students will be given a variety of different pattern trains with mistakes and they will use their own critical thinking skills to fix the problem with the pattern.  The student will first explain and point out the problem, and then proceed to correcting the problem.  After they have corrected the problem the student will then explain how he/she fixed the problem.  Students can challenge each other with different patterns to fix.  There few wrong answers in this activity as long as someone in the group or the teacher can verify the pattern that has been fix.  This activity could be done as an independent center or as a teacher lead center depending on the students skill and comfort level with patterning and explanation.
I Spy a Pattern:


Materials: No special materials needed

Activity Description: The student’s environment should already contain some patterns within it, if it does not plant a few patterns around the room.  Students will then ask to be ‘Pattern Detectives’ and look for the patterns around the room.  Each person will find a different pattern and give their classmates clues to where they found the pattern in the room, the colors in the pattern, or any other clues without saying the objects name.  

Pattern Fish Exploration:


Materials: The book Pattern Fish by Harris and Green
Activity Description: Students will explore the pages of the book pattern fish, discovering the different patterns within the book.  Students will point out patterns in words, letters, or colors that are found throughout the book.  They will find the pattern, point to the pattern, read the pattern, and then describe it to their classmate.
Patterns with people:

Materials: No special materials needed

Activity Description: Teacher will ask students to come up to the front of the room and line-up in a pattern designed by the teacher.  A few students are left at the front of the room as ‘teachers’ or ‘detectives’ to help identify the pattern.  Once a student thinks they know the pattern they raise their hand and then are ask to identify the pattern and saw who would go next in the room.  If the student is wrong the teacher should ask the students to wait for two more people to come up and see if they are right.  Some patterns that students will be able to identify are: 

· Girl/Boy or Boy/Girl

· Glasses/No Glasses

· Blonde Hair/Brown Hair

· Shirt color patterns

· Short Sleeves/Long Sleeves
What Comes Next – Extension Game:

Materials: 10-12 Paper or plastic cups, colored tiles or other small objects such as buttons or nuts
Activity Description: Students will be asked to make a pattern using colored titles and then cover up the last four or more blocks in their pattern with the cups leaving a couple blocks out so the guesser can get a good idea of what pattern they are looking for.  Students will then challenge their friends to guess what comes next by building what they think would be the pattern with tiles below the cups.  Students who are guessing will be able to change their answers as they go along.  Students are introduced to this game either whole group or small group and encouraged to participate in this activity during quiet free choice time.
What’s Missing:

Materials: 6-12 easily recognized objects from around the room or from in nature, a cookie sheet with taped out into 6 to 13 sections for each object, a sheet or cloth to large enough to cover the cookie sheet and objects, a paper bag large enough to fit the largest object inside

Activity Description:  First you should place the objects on the cookie sheet before the students are introduced to the game.  Tell them that you want them to look very closely at the objects on the cookie sheet and that in a little bit you will cover the cookie sheet and ask them to close their eyes.  When their eyes are closed tell them that you will take away one object and put it in the paper bag.  Then each student will have a chance to guess what is missing on the cookie sheet.  If you would like to make it easier you could also give the students objects to vote for as being the missing object.  Allow the students to look very closely at the objects for about one minute, cover the cookie sheet with the cloth and remove an item and put it into the bag.  Now ask the students to look at the cookie sheet to find what was missing.  Play this game several times until they get the hang of it.  Leave supplies out for students to interact with during quiet free choice time and encourage students to try to stump their friends.  
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Pre/Post Test

Name:
1. Which ones are patterns?

	
	
	
	
	
	
	
	
	
	




	
	
	
	
	
	
	
	
	
	





2. What comes next?



3. What comes next?



4. What comes next?



5. What comes next?




6. Where does pattern repeat?


7. Where does the pattern repeat?


8. I can make a pattern using two (2) pictures.

	
	
	
	
	
	


9. I can make a pattern using two (2) colors.

	
	
	
	
	
	


Question 2:


Question 3:


Question 4:


Question 5:


Pictures for Question 8:
