Stephen Karmol & Laura Czarniecki

Lesson Title: Magic Seed Patterns

Grade Level: 5

Background: This lesson is supported by a delightful math picture book, Anno’s Magic Seeds, written and illustrated by Mitsumasa Anno. This Japanese artist was a math teacher for ten years before he began creating children’s books. It was selected because the pattern described in the book could be extended into social studies conversations or lessons about the history of agriculture and the emergence of trade and commerce. The simple watercolor pictures provide the students with a visual image of the seed patterns which provide an additional avenue through which to approach the questions about how many seeds remain in each phase of the story—students can count the seeds on the page or use the words of the story to discover the pattern or some combination of the two strategies.

Related Standards:

GLE 5.4.A Describe and create a rule for numerical and geometric patterns and extend the patterns.

Objective:

Given a read aloud and guided activity student will be able to create a rule for a numerical seed growth pattern and extend the pattern into the future. 

Materials:

· Anno’s Magic Seeds by Mitsumasa Anno
· Whiteboard + markers
Room Arrangement: Students seated as usual for whole group instruction or read-aloud. 

Procedures:









Time: 35 Minutes

Phase 1: Introduction and Initial Seed Pattern




10 Minutes

· Throughout this year we have read several books created by Mitsumas Anno. He is a Japanese author that originally was a math teacher. I recently found another book created by him that I wanted to share with you today. My goal is for you to help me uncover the patterns that are described in the book. In this case the patterns involve the planting, growing, collecting, eating and selling of seeds. Magical seeds. 
· Read pages 1 through 9 of Anno’s Magic Seeds aloud to the class.  Pause after reading the ninth page and ask: Will this pattern ‘just go on and on in the same way forever’ as he describes it in the story? How can we check it?

· Use the white board to record student ideas. One way to determine the pattern would be to create a table or chart that recorded the year, the number of seeds eaten and the number planted. Using a chart or diagram like this ask the students to predict the number of seeds for years in the distant future. Elicit four to five student responses about how they made this prediction and write their “rules” on the board. [Example: one seed planted grows two seeds, one of those two seeds is always eaten leaving one seed to be planted again.]
Phase 2: Mini-Lesson on Patterns






10 Minutes

· Read the next four pages of the story and end with the question that is asked by the author, “How many fruits will grow in Jack’s garden next fall?” How could we answer this question? Raise your hand to state your prediction based on what we already know about the magical seeds? [Possible answer: We know that two seeds grow from each seed planted, so if Jack buried five seeds then ten fruits would grow in the fall.]

· Let’s extend this pattern on the board into the future. Jack started by planting two seeds. Draw two dots—similar to the ones used in the story—on the white board. How many did he have in the fall? Draw four seeds in a clump to the right of the two seeds. How many did he eat and how many did he plant? Next to the clump of four seeds draw a clump of three seeds to indicate the number planted. And how many did he pick during the next harvest? Draw another clump representing the six seeds. And then the five seed clump because he ate one again. Pause at this point and ask the students if there is another way to write or illustrate this pattern. [Example: 2, 4, 3, 6, 5,  etc.]
· Writing a pattern in different ways, using dots or numbers can sometimes help us determine a rule that we can follow. Does anyone see a rule for this pattern? [multiply by two, subtract one, multiply by two, subtract one]. How could we describe this pattern based on the story? [Each seed produces two seeds when it is planted, each time seeds grow one is eaten; this eaten seed is represented by the red seed pictured in Jack’s belly in the story]
Phase 3: Student Exploration







10 Minutes

· Depending on student response to the mini-lesson this exploration portion could take on several forms. If the majority of the students understood the pattern in the mini-lesson read the next few pages of the story and have them investigate the pattern that occurs now that Jack has married Alice and two seeds are eaten each year. 

· However, if the students are still struggling with the initial pattern they could continue to work on finding its rule by carefully examining the next two pages. As a class count and record the number of seeds pictured for each year as well as continue predicting the number using the rule.

· We will continue reading this story and investigating new patterns tomorrow. For today I would like you to complete the following problem from the story in your math journal. Written on the board and read aloud:

Jack finds a new magic seed that produces three new seeds in the fall. If he plants one of these seeds, and continues to eat one seed each year. How many seeds will he have in 4 years? In 8 years? Explain your work and the rule that you discovered using words and pictures.

Phase 4: Debrief









5 Minutes

· Seat students in a circle on the floor. 

· What strategies did you use to help you figure out the problem?
· Do you think Jack will be able to grow more and more seeds? What are some things that could interfere with his seed production?
· What is the most challenging part about figuring out a pattern?
· We will keep looking at this book tomorrow. For today it will be on the front table if you would like to look at the pictures more carefully.
Assessment/Evaluation Tasks

Assessment and Evaluation: 

· Formative: Students demonstrate their ability to create a rule and extend a pattern by solving the Jack extension story problem.

	Learning Goal
	Beginning
	Developing
	Proficient

	GLE 5.4.A Describe and create a rule for numerical and geometric patterns and extend the patterns.
	Identifies that there is a pattern or sequence of growth.
	Extends a seed pattern with limited accuracy, creates an inconsistent rule.
	Creates a rule for a numerical seed pattern and accurately extends the pattern.


Evidence/Task for Positive Impact on Student Learning:

· Content: Teacher should create and administer a “Mathematical Knowledge and Skills Inventory” – based on the math GLEs – at the beginning of the year. These inventories should be kept on file and referenced to gauge these lessons’ impact on student learning. 

· Metacognition: Some metacognitive questioning and feedback can come out during the whole-group debrief (with notes/recorded observations). Additionally, I would recommend one-on-one interviews or math conferences with a rotating, heterogeneous cross-section of the class in order to collect evidence of students’ metacognitive thinking. For fifth graders, examples of metacognitive questions include:

1. What did you learn today?

2. Why do you think it is important to learn about this?

3. How does this learning help you?
4. How are you being evaluated?
5. What can you do if you want to extend this learning?
