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Curriculum Outcomes

GCO C: Students will explore, recognize, represent, and apply patterns and relationships both informally and formally.
SCO-C2: By the end of grade 1, students will be able to reproduce, extend, and create simple patterns based on numbers
*Because this is an introductory lesson, only one SCO is being met
Objectives

The objectives of this lesson are to introduce students to the concept of extending and creating patterns of their own.  In doing this, students will begin to recognize the relationship between number patterns, and patterns in objects etc.  The idea of this lesson is to prepare students for upcoming lessons of using patterns to help identify patterns in addition and subtraction (for example, to begin skip counting). 
Goals: At the conclusion of this lesson, the students should be able to identify and create patterns using objects and numbers, to prepare them for further work in this unit.  
Materials
String
Fruit-loops (3 large boxes) – dependent on class size (this number would be appropriate        for a class of 25/30
Handout (worksheet – one for each student)
Cups (one for each student)

Pencil (one per student)
Blocks (tangrams)

Introduction

This lesson is the first in a unit on patterns.  Although understanding and recognizing patterns was touched upon in grade primary, students are not beginning to extend and create their own patterns until now.  This lesson is the first in a series, to prepare students to recognize a variety of patterns; in colors, shapes, numbers etc.

Activities:

Initial Activity (7 minutes)
· This lesson will start with a group activity

· With the teacher at the front of the room, and the students at their seats, the teacher will tell the students that today we are going to discuss patterns
· The teacher will then tell the students that s/he is going to do an example of a pattern at the front of the classroom.  Ask all students to listen carefully, and watch closely

· The teacher will then clap her hands three times, stomp her feet three times, clap her hands three times, stomp her feet three times, and then stop

· The teacher will ask the class what they think will come next? – expected answer will be clap hands three times (although there will possibly be other answers, continue prompting students by repeating the pattern until someone gets the answer correctly)

· Ask the student, how did you know that clapping my hands three times would come next? – expected answer, because you continue to clap your hands and then stomp your feet, doing each three times. 

· Tell the student that they are correct, and they have just figured out a pattern.

· Tell the students we will try this activity one more time. 

· Repeat activity, but this time clapping hands two times, and stomping feet once, clapping hands two times, stomping feet once.

· Ask students to raise their hand if they think they know what will come next in the pattern – be sure to ask different students, so that all students have the opportunity to participate.

· Expected answer – clapping hands two times. 

· Ask the student if they can explain why clapping hands two times would be the next step in the pattern – expected answer – because you were repeating the same things, clapping hands two times then stomping your feet once, clapping hands two times, stomping feet once.

· Tell the student they are correct, and turn to face the chalk board. (If there is no chalk board in the room, this can be done in chart paper, overheads, and whiteboards).  Write on the board the numbers 4, 2, 4, 2.  Ask students if they can make this pattern, using clapping for the number 4’s, and stomping for the number 2’s.  On the count of three, the class attempts to create the pattern as a class – expect that some students will clap or stomp at the incorrect time – this is understandable, and will improve as we continue to work.
· Now ask the students what number would come after the 2 –expected answer is 4

·   How did you know this? – expected answer, because the numbers keep repeating.

· Continue this activity with one more example on the board, using the numbers 1, 3, 1, 3.  Get the students to clap for the number 1, and stomp for the number 3.  Ask them to extend the pattern as was done above.  

Modifications
In all likelihood, there will be instances where the above activity will need to be modified as a result of equity issues.  For example, if there is a child in the class who has vision problems, it will be necessary to read the numbers out loud to the child, because written numbers on the board will not be enough.  It may also be necessary to have numbers in brail so that the child will be able to have a constant reminder of the numbers being used at their availability.  The child will though, be able to hear the pattern of the numbers being clapped and stomped out loud.  
For children with mobility problems, this activity may be problematic, because they may not be able to clap their hands, or stamp their feet.  In such instances, sounds or words could be used.  For example, the children could use colors to create the pattern (in a pattern of 3, 1, 3, 1 the children could say the color red three times, followed by the color green one time and repeat).  This could also be done using funny sounds that the children will enjoy, such as making animal noises etc.  

For children who are second language learners, the large barrier in this activity will be the instructions, and the written numbers.  If the teacher is familiar with the symbols for the numbers in a given language, then the teacher could write those numbers on the board as well.  If not, the child may be able to write the numbers on the board in their language which could be a learning experience for other students – they will see that patterns are made everywhere, in every language.  The strength about this activity for second language learners, that it can be learned and understood in large part both through visual, and auditory senses.  For this reason, the child will likely be able to understand the concept of what is taking place, by seeing the clapping and stomping take place.
For children with hearing problems, it will be necessary to ensure that numbers are clearly accessible on the board to they are able to see the patterns.  This activity could also be done with objects, instead of sounds, so that this child could participate equitably.  For example, we could use shapes and colors (using blocks for example) at the front of the classroom, or by drawing them on the board to include all children.

For children with learning disabilities, hopefully this lesson will accommodate them.  We are using different methods of learning styles; visual, written etc.  Of course the modification will depend on the learning disability, but hopefully by incorporating different learning styles, this lesson will be equitable.

Activity 2 (10-13 minutes)
· Give each student a piece of string (which was cut up by the teacher before the lesson began), and a plastic cup with fruit-loops (fruit-loops will be separated by the teacher before this lesson began [for instance in the morning or at lunch] so that each cup has at least 10 fruit-loops of three different colors – for example, there could be 10 yellow, 10 green and 10 red.  Tell the students not to eat the fruit-loops, or they will be unable to participate in this activity. Tell them that when the activity is done, they will each get some fruit-loops as a snack, as long as they do not eat any that is in their cup now.
· Tell the students that you will put a pattern on the board, and they are to continue that pattern with their fruit-loops on the sting.  For instance, if the teacher writes 1, 2, 1, 2, the student will then put 1 green fruit-loop on the string, then 2 red fruit-loops on the string etc.  Tell the students to continue the pattern until you say stop, or until they run out of fruit-loops.
· Write the pattern 1, 2, 1, 2 on the board.  Ask students to continue the pattern with their fruit-loops on the string.

· At your discretion, wait an appropriate amount of time before calling out stop (appropriate amount of time could be around a minute depending on the work level of the class.)

· Ask students to hold up their string, so you can see all of the patterns they have made.  

· Ask a student to tell you why they have put 1 (red) fruit-loop, 2 (green) fruit-loops etc.  Expected answer – because we were repeating the numbers. Ask another student how they know this works.  Expected answer – because it’s a pattern, and the numbers keep repeating. Tell this student that they are correct.
· Now put students into partners and ask them to make patterns for each other.  For example, partner A will make a pattern that partner B must continue using their fruit-loops.  Once they are finished, they will switch roles, and partner B will make a pattern for partner A. 
· Ideally, students will be in groups of 2; however this number will not always be present.  If need be, create a group of 3 students.  Have the order arranged, so you can move students to appropriate seats.
· The partners will be pre-determined by the teacher, in relation to academic ability, and also groups that the teacher knows will work.  The teacher will not two students together for instance, who are continually disruptive.  Ideally, the teacher will put any students who struggle in mathematics with students who are stronger, so that students can help one another with these problems. 

Modifications 
It is very possible, that this lesson will have to be modified because it will be inequitable for all students.  For example, for students with vision problems, using fruit-loops will not be equitable, because they are only distinguished by color.  In any such circumstance, shapes can be used and simply laid out on the desks of students, or perhaps objects with different textures.  For example, students could use cotton balls and crayons as their two objects to make patterns with.
For students with hearing problems, this lesson will be equitable, in large part, because this activity is visual.  Directions could be given by written instruction or by an aid in the classroom if there is one available.  With demonstration of the activity with the student, they will likely be able to participate.  

If there are students in your classroom with mobility concerns, then it is possible they will not be able to participate in the fruit-loop activity.  They may have very little, or no mobility in their arms and hands, and may be unable to place objects in a particular order.  In such a circumstance, the students can use sounds instead of objects to make patterns.  They can use farm animal sounds – for example, a student could give the pattern 1, 2, 1, 2, and their partner could moo for 1, and oink for 2.  Although this may make for a noisy classroom, it would certainly be equitable.

For students who have learning problems, this lesson may have to be adapted.  It would depend on the severity of the learning disability, as well as the type.  It would be possible to modify the lesson in any of the above ways if need be.  Once again, this activity though is hands on, and using different types of learning styles, so hopefully it could be accommodating.

For students who are second language learners, perhaps the numbers in the pattern could be communicated by clapping, or tapping.  This way, both partners will be able to understand the numbers they are trying to communicate to one another. 

Activity 3 (20 minutes)

· Ask the students to go back to their seats if they had moved to sit with a partner, and to take their fruit loops with them.  
· Now distribute the worksheet (attached at the bottom of the page).

· Tell the students that they are going to complete the worksheet, by continuing patterns on the page.  Tell the students, that this time, they will be continuing patterns of shapes, not colors.  

· Offer explanation to the students about how to do this.  For example, draw on the board, a triangle, and then a square.  Ask the students what the difference is between the two.  Give an appropriate wait time (until almost all students have their hands up). Expected answer – a triangle has 3 sides, and a square has 4 (or 4 points etc)

· Tell the student that they are right, and then ask the students who could continue that pattern. Give appropriate amount of wait time, and then ask a different student.  Expected answer – triangle, square.  

· Tell the student that they are correct, and now to try to continue the patterns on their worksheet.  Distribute blocks (tangrams) so the students can use these to help them complete the sheet. 

Modifications
Modifications may be necessary for some students to make the third activity equitable.  For example, if a student has visual problems, they may not be able to complete the worksheet.  They will however, be able to use the shapes to feel the difference between them, and be able to orally tell you the pattern. 

For students with hearing impairments, they may have difficulty understanding the oral directions given for the worksheet.  In this situation, it may be necessary to give written instructions depending on the child’s reading ability, or perhaps offer more visual demonstrations to the student.  Be sure the student can continue the pattern with shapes without your help before leaving them to work individually. 

For students with mobility concerns, the worksheet may not be a practical means of assessment.  Instead, it may be necessary to have oral assessments with this child, to make sure they can create and comprehend patterns in different shapes.  This can be done while the other children are working on their worksheets.  

For students who are second language learners, it may be necessary to once again offer more visual demonstrations to communicate meaning.  It may also be necessary to use tapping, or clapping as a means of communicating numbers.  Once this is understood, the students should be able to work on the worksheet, as shapes will be common throughout different languages.

For students with learning disabilities, it may be necessary to once again modify this lesson in any of the above methods, depending on the disability.  Once again, the student may be able to work without modifications depending on the severity, because we are once again incorporating different learning styles into this lesson.  This of course, will depend on the severity of the disability.

Overview of lessons

Overall, student participation and input is essential to the success of this activity.  This activity is largely based on the participation and cooperation of students to work both as a class, in partners (or small groups) as well as individually.  This lesson is based on the constructivist approach, because students are engaged in a hands on environment, and are allowed to work with one another to answer problems.  

There is a high level of thinking encouraged throughout this activity, as students are initially challenged by the teacher, and then by one another.  During the third activity, students are challenged to apply what they learned in the previous two lessons with patterns of sounds and colors, and apply them to different shapes.  

This lesson is quite practical to carry out with a grade one class, as it can be moved to any location because of the small number of materials needed, and can also be adapted in a variety of ways if equity issues arise.  If by chance, the lesson was interrupted, and the students had to put the lesson aside for an assembly for instance, the activity could easily be resumed once the students return.  Also, although the three activities are scheduled to follow one another, if the students are learning at a slower pace, or heavily engaged in one activity, the third activity could be used in the following math lesson on patterns.

In accordance with the NCTM process standards, this lesson seems to fit quite well.  The process standards are problem solving, reasoning and proof, communication, connections and representation.  In terms of problem solving, students are constantly solving problems throughout these activities.  They begin by solving a problem posed by the teacher – Can you finish this pattern? Then, they solve problem posed by their partners.  At the end of the lesson, the students begin to apply what they learned about sounds and colors in patterns, and solve patterns based on shapes.
In terms of reasoning and proof, students were continually asked during the class discussions to state why this pattern worked, and how they found it.  They are continually explaining to me, as well as to their classmates how to solve this problem.
In terms of communication, students are in constant communication during this lesson (with the exception of the last activity).  The strength of this lesson is that it is interactive, and students can learn from one another.  Students are engaged in conversation first by the teacher, and then begin communicating and creating problems with one another. 

Students also begin to make connections towards the end of this lesson, when they begin to connect their color and sound patterns with those of shapes and numbers.  The connection they make to numbers here is critical, because future lessons (such as skip counting) will be dependent on the understanding of patterns in numbers.

Students are also asked to represent their answers and their problems, both in fun and interactive ways, as well as through pencil and paper work.  This way, students will be more engaged, by actively participating in the lesson, and representing what they are learning in many different ways (oral and written). 
Assessment
In large part, the assessment for this lesson will be through daily work – paper and pencil.  The worksheet in large part, will demonstrate the students understanding of the concept of extending patterns.

Other methods will be used throughout this lesson though, such as interviews.  When students are in partners, the teacher will be traveling from group to group, assessing the progress of the students, and their understanding of the concepts.  The teacher can also ask questions at this time, such as how did you get this answer? Why did you chose this color? How do you know you are right?

Performance of the students will also be assessed during this lesson.  In the initial activity, students will be working as a class to finish the patterns on the board, and that the teacher gives.  The participation and willingness of the students at this time will be assessed.  Also, when students are given their fruit-loops, and asked to hold up their pattern, the teacher should be looking for understanding of the concept, as well as participation in the activity.  
Patterns Worksheet
Name: __________________________________

What comes next?



What is the number pattern?
1. ■▲▲■▲▲________________
ex. 1, 2, 1, 2______________

2. ■ ▲ ■ ▲   __________________
________________________
3. ○○○□○○○□ _________________
________________________

4. ▲▲_________________
________________________

5.■▲■▲     ___________________
________________________

6.○○○○ ___________________
________________________

7.▲▲▲○○▲▲▲ _____________
_________________________

8.○○○○ _________________
_________________________

9.■■■○○○■■■ _________________
_________________________

10.▲▲▲▲_______________
_________________________ 
