Math Introductory Lesson Plan on Patterns

By: Sarah Burke (051423b)

· Grade: Primary
· Subject: Mathematics 
· Topic: Patterns and Relations
· Time: 40 minutes
· Arrangements: Students will be seated in small groups and will complete some portions of the lesson individually (creating patterns on their own with blocks, drawing patterns that they made with blocks into their math journals and the work sheet Appendix A “Complete the Pattern” if they finish early). Students will also participate in a group activity where they will be requested to make patterns of their own to share and compare with their group. There will be discussion within the small groups and classroom discussion. This activity will take place within the classroom. 
· Objectives: This math lesson is an introductory lesson that will help primary students understand the concept of patterns in a mathematical context. It is important for students to be shown a variety of patterns before they are expected to finish patterns or create them on their own. In this lesson, students will first: be shown patterns by their teacher, second: be asked to copy patterns using pattern blocks, third: be asked to complete patterns, fourth: be able to create patterns of their own and fifth: be able to draw patterns without blocks (visual aids) into their math journals.
· Curriculum Outcomes: (Grade Primary)
· KSCO: By the end of grade 3, students will be expected to recognize, describe, extend, and create patterns and sequences in a variety of mathematical and real-world contexts (e.g. geometric, numeric and measurement).
· GCO C: Students will explore, recognize, represent, and apply patterns and relationships, both informally and formally.
· SCO’S: 

· SCO C1: Copy and extend patterns including those involving number, shape, size and colour. 
· SCO C3: Create patterns.
· Materials
Students:

-  Five of each per student: circle, square and triangle pattern blocks that are all the same size and color. These blocks should be quite large, easier for small children to work with and also more beneficial for students with poor hand mobility and vision problems.

- Math journals

- Pencil and eraser

- Colored pencils (if students wish to colour in their shapes in their math journals)
- Appendix A “Complete the Pattern” work sheet.

Teacher:

- Five of each: Circle, square and triangle pattern blocks that are all the same, size and color (exactly the same as the students’ blocks).
- Overhead projector
-Blank class list
· Lesson Plan:
· Since this is an introductory lesson plan on the concept of patterns focusing on grade primary I would start off the lesson by briefly having the students experience patterns through their own actions. Children can explore patterns through the guidance of the teacher. Examples of action patterns that students can follow include ones that involve hand claps, knee slaps, touching toes, patting head, etc.
· Three action patterns that the teacher can get her students to follow are:
· Clap hands, slap knees (repeat)

· Touch toes, pat head, clap hands (repeat)
· Slap knees, slap knees, clap hands (repeat)
It is important for the teacher to stress that in order to make these actions a pattern they must be repeated. Clap hands and slap knees are not a pattern, while clap hands, slap knees (repeat) is a pattern. 
· Once students have grasped these action patterns the teacher will explain to students that he/she will be creating patterns on the overhead projector (as silhouettes)  with circle, square and triangle pattern blocks that are all the same size and colour. Students should watch carefully to the patterns the teacher is creating. 
· Patterns that the teacher should create include:

· Circle, square (repeat)

· Circle, triangle (repeat)

· Triangle, square (repeat)

· Circle, circle, square (repeat)

· Triangle, triangle, circle (repeat

· Etc
· The teacher should also create sequences of shapes that are not patterns throughout the demonstration to make sure students comprehend what a pattern is. Throughout the teacher should be asking the students is this a pattern? Why or why not? 

· Sequences of shapes that are not patterns that the teacher should create include:

· Circle, square (Showing just two shapes. This will reinforce that a pattern must be repeating).
· Triangle, square, circle

· Square, circle, circle, triangle

· Triangle, triangle, circle

· Etc. (Approximately ten minutes)
· Pattern blocks will then be distributed to the students. Each student will receive five circle, square and triangle blocks. This will be plenty of blocks for the students to work with for they will not be creating long patterns. The teacher will once again create patterns on the over head, approximately five of the ones listed above or similar patterns, could do more patterns depending on how fast the students pick this up. The teacher will then ask the students to copy these patterns one at a time with their blocks. Between each pattern the teacher can quickly circulate and see which students understand and this can be recorded on a teacher reference sheet used specifically for the concept of patterns in math. 

· The teacher will then create uncompleted patterns on the overhead and ask the children to complete the pattern by asking questions such as: What shape should come next? A circle? A square? A triangle? How many shapes do we need to make this pattern complete? Is the pattern complete now? Why or why not? The teacher should try and get as many children to participate as possible. Ask for volunteers, but if the same children are volunteering over and over again make sure you call on other students that are perhaps shy or more hesitant to participate.

· Children should then be asked to each create a pattern to show to their groups using their pattern blocks. Groups should be created based on academics, physical and mental abilities and equity issues so the groups are as fair as possible. This way students that are weaker or may need help have others there to guide them. They should explain to their group why it is a pattern. This is a good chance for group discussion and a great time for the teacher to circulate the classroom and see how well they are grasping the concept and ask the students questions. Comments can be recorded on a blank class list. Depending on the speed of the class or group, children could continue to create patterns as a group and see how many they could come up with.
· Closure:
· The pattern blocks should then be collected and the students should take out their math journals. They will be asked to pictorially draw two patterns that they have seen used either by the teacher, a classmate or that they have created in their math journal so they can reflect on what they have learned throughout the lesson. 
· Learner Assessment:
· Observations: Were the students engaging in the activity: Were they able to follow the patterns created by the teacher on the overhead, were they apply to correctly copy these patterns with blocks and create patterns on their own. Did they seem to grasp the concept of a pattern?
· Classroom/group discussion: Did the students ask questions or participate in classroom or group discussion. Were they discussing and sharing their created patterns with the group. 
· Math Journals: Did the children create actual patterns in their journals? Did the patterns they created make sense?
· Appendix A Worksheet: Did the children complete the sheet (patterns) 
correctly. 
· Blank Class List: Written notes about which children understood this concept, how fast they picked it up, any problems you noticed, etc.
· Resources:
For Students:

-Appendix A: “Complete the Pattern” worksheet.

For Teacher:

-http://teacher.scholastic.com/lessonrepro/lessonplans/profbooks/buttons.pdf

· Extensions: 
-Students that finish this lesson plan early may be given a supplementary activity sheet entitled “Complete the Pattern”. In this worksheet they must draw the remaining shapes to complete the pattern that has already been started. Also if no students finish the lesson early it may either be given as homework or saved to be incorporated into the next math lesson. 
- A possible extension activity for the next day would be to incorporate either blocks of a different colour or size into the lesson, but still keeping the three shapes the same (circle, square, and triangle). However, this should only be done if the lesson plan went successfully. I feel that only one new variable should be incorporated at a time because it is best to keep it simple especially when first introducing a topic. If in the first lesson you incorporated three different shapes, different colours and different sizes of these shapes I think children at such a young age would be very confused. 
· Lesson Plan Evaluation:     
· Student Input and Participation:
· This lesson plan gives students ample opportunity to participate and take part in hands on activities and in classroom and group discussions.  
· Activities the students are involved in include: actions patterns at the beginning of the lesson, copying patterns and creating patterns.
· Students will take part in classroom discussions about what a pattern is and what makes it a pattern. They will also be asked to help the teacher complete patterns and what shapes will be needed, how many blocks, etc to do this. 
· Students will also take part in group discussions explaining the patterns they have created and discuss other possible patterns they could create.
· Level of Thinking Encouraged:
· I feel that this lesson plan on shapes incorporates all three levels of thinking.
· It first asks basic questions. I.e.  Is this a pattern? Etc. (Level one)
· How do you know what comes next? (level two)
· Also within the lesson it asks children questions that make them think further. I.e. why or why not is it a pattern? (Level three)
·  How many blocks do we need to complete the pattern? What shape should come next?
· Practicality:
· This lesson is very practical for use in an elementary classroom. The lesson requires minimal materials. All the teacher needs is an overhead projector and a teacher assessment sheet. The students need their math journals, a pencil and an eraser. The only problem with materials could arise with the pattern blocks. Each student and the teacher require 5 square, circle and triangle blocks that are all the same size and color. It would be very important to check and make sure you had enough blocks in advance and sort them beforehand because you might have to borrow some blocks from other teachers depending on your supply.

· This activity, like any hands on activity, would be best to do when all students are present. However, it is hard to always plan on this. For a better chance on this occurring it would be best to plan the lesson either in the middle of the morning or the middle of the afternoon. That way if any students were late arriving to school in the morning, after lunch or had to leave school early they would likely be present at this time.
· Also the way this lesson is set up, if for some reason there is an unavoidable interruption you could stop between parts and finish the lesson later in the day or the following day.  Students could keep blocks at their desks so time is not wasted collecting and redistributing them.
Equity Issues:
· This lesson plan is an introductory lesson into the concept of shapes so it is fairly simple and straight forward and would cause few equity issues because of this and the precautions that have been put in place.
· I think that it would be fairly simple for a second language learner to follow this lesson. At the beginning of the lesson the children are repeating action patterns, which is something that could be picked up very easily because it focuses on actions not words. Other aspects of the lesson also require repetition, i.e. copying the teachers’ patterns with blocks of their own, drawing patterns into their math journals. They are required to create their own patterns and are then asked to explain them to the group. I do not think a child would have difficulty creating their own pattern (or any more difficulty than any other student might have) but they may difficulty explaining why it is a pattern to their group. You would still easily be able to access if they picked up the lesson however by seeing if they were able to repeat patterns with their own blocks, create a pattern and draw a pattern without visual aids (blocks) into their math journals.
· When creating groups for this lesson I would try to keep them balanced so there is a mix of stronger and weaker students within a group. much That way if a student requires more help or extra attention the stronger student can offer them guidance and support. This does not just help the weaker student but it helps the stronger student just as much because they are required to explain the concept to their peer(s). 
· Once children are placed into their groups this activity requires no mobility so it should not affect students with physical or mobility problems. In case some students have poor hand coordination large blocks were chosen to work with so they would be easier to maneuver. If a student had difficulty drawing due to mobility issues (for the last part of the activity where students are required to draw a pattern from memory into their math journals) they could orally tell the teacher a pattern that they remembered. 
· Unfortunately children with hearing impairments and visual problems will not be able to experience the full effect on this lesson. However modifications can be made:
· To make this lesson easier for students with hearing impairments they should be placed in a group that is closest to the teacher so that they will be able to hear better. It also would be a good idea if the teacher wore a microphone that transmits what is being said without the background noise into the students’ ear, making it a lot easier for the student to focus on the teacher.  Unfortunately if this technology is not available I believe children with hearing impairments could still benefit from this lesson. Just as with a second language learner this lesson relies a lot on actions and repetitions not so much on words for quite a few aspects of the lesson. Parts of the lesson that involve discussion could be made easier for these students by the members in their group being able to help them. You could also have picture instructions available for these students to follow. You could have them laid out on their desk prior to the lesson.
· Depending on the severity of the students’ visual problem several modifications can be made. Perhaps placing a child close to the teacher will allow them to more fully grasp the lesson and what is being taught. Unfortunately some students have no vision so placing them in front of the teacher will still not help. It is very important that the teacher is very descriptive in explaining what she is doing and that she states the patterns she is creating orally ( ex. square, circle, square, circle) so the student can visualize this in their head. Blocks should be given to these students while the teacher is creating patterns so it will be easier for them to grasp the concept of patterns. Large blocks were also selected for the benefit of these students. If a student has some vision they will be easier to see and if a student has no vision they will be able to feel the shapes much easier if they are quite large. The last part of the lesson students are required to draw a pattern from memory into their math journals) if students had difficulty doing this they could orally tell the teacher a pattern that they remembered, just as some students with mobility problems might have to do.
· For students that finish quickly a supplementary sheet “Complete the Pattern” (Appendix A) is available for them to complete in class.
· Curriculum Connections:
· This lesson plan does a good job at linking the relevance of the lesson to the Nova Scotia SCO’s. At the beginning of the lesson it indicates which grade this lesson would be applicable for, which is grade primary. It also lists the KSCO, general GCO and the specific SCO’s under the GCO that this lesson covers.
· Process Standards:
· Problem Solving: Problem solving is incorporated into this lesson. Students are asked to think about which shape(s) and how many are needed to complete a pattern. They are also asked to think about and create their own pattern with blocks. 
· Reasoning and Proof: Students use some degree of reasoning and proof within this lesson. They learn that a pattern must be repeating (i.e. circle, square, circle, square) so when they are asked to complete certain patterns they can use reasoning to figure out which shape must come next. If they are asked to complete this pattern: square, triangle, square, triangle, _____, ____, they can reason which shapes must come next and have proof of this because patterns are repetitive. 
· Representations: This lesson does a good job at incorporating representations. It incorporates physical, symbolic and pictorial representations and clear links are made between them. Students are first introduced to patterns though actions, then through representations of blocks and finally through pictures. 
· Connections: Since this lesson is an introductory lesson on shapes in grade primary it has no prior math connections. However, at the beginning of the lesson it relates patterns to actions that are made with the students’ bodies. You could relate patterns to art however. There are various different types of patterns found in art and many children would be familiar with them to some extent. 
· Communication: Communication is well addressed within this lesson. Students are asked questions by their teacher in a whole classroom setting. They are also asked to discuss their patterns and think of other possible patterns in a group discussion setting. As this time the teacher is also going around and asking students questions about their patterns. 
· Appropriateness of Assessment:
· This lesson plan does a good job at incorporating assessment methods into it. At the end of the lesson plan there is a category that lists all the assessment methods that should be used throughout the lesson
· The suggested assessment methods include: observations, classroom/group discussion, math journals, Appendix A worksheet and notes that were written on the teacher reference sheet about each student. 
Appendix A

“Complete the Pattern”
Please draw in the proper shapes (circle, square or triangle) to complete the pattern.
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