
6th Grade  Number Pattern Describe and extend a number pattern. 


	Algebra and
Functions
	Understand relations and functions, analyze mathematical
situations, and use models to solve problems involving quantity and change.
•	Represent, analyze, and generalize a variety of relations and
functions with tables, graphs, and words.

	Number and
Operation
	•	Describe classes of numbers according to characteristics such as
the nature of their factors.



Mathematics of this task:
•	Identifying a variety of number patterns and being able to describe the patterns
mathematically and completely
•	Looking at a pattern with many different structural elements and identifying the relevant features
•	Making connections between structural elements in a pattern

Based on teacher observation, this is what sixth graders know and are able to do:
•	Add the totals of the rows
•	Notice and describe a doubling pattern
•	Continuing the pattern for the first two and last two numbers in the bottom row

Areas of difficulty for sixth graders:
•	Finding the pattern for the middle numbers in the bottom row
•	Describing the pattern for the shaded numbers
•	Looking through the entire pattern to see that the 2 is only used once














A Number Pattern

This problem gives you the chance to describe and extend a number pattern. The pattern is one of the richest mathematical structures in terms of applications



Consider the pattern. 
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Sum of numbers in row


1

2


					







The number in each box represents the number of ways (paths) to 
get to that box starting with the box at the top of the pyramid. The 
top box has a 1 since there is one way to get that box from itself. The 
paths must proceed from downward to a box that shares part of a side
with the one above it.




      Fill in the missing numbers. What pattern do you see?


Find the sum of the numbers in each of the rows. The first two have been done for you.
Write your answers on the diagram above.


What do you notice about the sequence of numbers in the Totals column?



What do you notice about the sequence of numbers that have been shaded?







A Number Pattern

This problem gives you the chance to:
• describe and extend a numeric pattern



This is a number pattern. It can go on and on.




1

1	1

1	2	1

1	3	3	1

1	4	6	4	1



Sum of numbers in row


1

2


1	5	10	10	5	1





1. Which numbers appear just once in the part of the pattern that is shown above?



2. In this pattern, each row begins and ends with the number 1.
The other numbers are the sum of the two numbers above it.
For example, 10 = 6 + 4.

Continue the pattern, by writing numbers in the row of empty squares.

3. a. Find the sum of the numbers in each of the rows. The first two have been done for you.
Write your answers on the diagram above.

b.  What do you notice about the sequence of numbers in the Totals column?




4. Look at the numbers that have been shaded.
What do you notice about the sequence of numbers that have been shaded?






Implications for Instruction
Students need to be able to find and extend patterns.  At this grade level they should be exposed to a variety of patterns, beyond looking for odd and even numbers or growing or decreasing by a set amount. They should recognize doubling patterns or growing by an increasing number. Students need to be pushed to describe what they see in more detail. Students often try to reach for some minimum level of explanation. This habit of mind prevents them looking at numbers closely enough to find other patterns.

Giving students feedback on the quality of their explanations and examples of types of explanations that are possible helps to raise the bar on student thinking. An important instructional question to think about at this grade level is how to increase the cognitive demand from expectations at previous grade levels.

Ideas for Action Research – Using Tasks for Instruction and the
Importance of Feedback
Most of the time MARS tasks are used for assessment purposes. But in following years, consider using them for instructional purposes. At a recent lesson study, a group of teachers asked the question about how they could improve the quality of answers given
by students. They didn’t feel that students challenged themselves to think deeply enough.
Teachers were also concerned about how to give feedback to students when their class sizes were so large. They didn’t feel they had the time to write notes to every student, yet they knew from articles, such as “Inside the Black Box” by Black and Wilam, that
specific feedback is one of the foremost factors in furthering student learning.

Consider how this task might be used as a whole class learning activity to work on this issue.

You might start by giving pairs of students just the diagram. Ask them to find and describe as many patterns in the diagram as they can. Have the pairs glue their diagram in the middle of a large piece of poster paper and then write out their patterns, using colored markers to help highlight what they are describing.

Students might then share out in groups of 3 to 5 pairs, with students asking each other clarifying questions.

After everyone has had a chance to explore the patterns and make sense of the context, think about asking a re-engagement question to push their thinking. For example:


Margie says, “I think this might be like other pattern problems.  I bet the teacher will want to know how to predict future numbers.  What patterns will help us know what comes in the next rows?”

See if this stimulates students to find new or different patterns. Now try another push.

[Type text]

Ford says, “I also bet the teacher will ask how we know if our predictions are correct.” Kristi adds, “I think that if we add the total for each row it might make a pattern that can help us.”
Do you think Kristi is correct?  Why or why not?

Finally push students to evaluate responses and give their own feedback. It is important for them to develop their own internal logic about what makes a detailed explanation. Give them the rest of the task then pose a question, such as:


I noticed some patterns from other classes.  Look at part 3b. What do you think each student is thinking about?
The number is getting bigger and bigger.
Each row has a “1” at the end and the beginning.
Each number is the product of the number above it times 2. Except for the 2 ones they are all different.
What do you like about their patterns? How might their explanations be improved?


Now look at part 4.  Which responses do you like the best and why?
They are the sum of the numbers above it. That the first three are skipping by 3’s.
I noticed that each number except 1 is the sum of the number plus the numbers in numerical order. So, 1 + 2 = 3,  3 + 3 = 6, 6 + 4 = 10, 10 + 5 = . . .
The difference between each number gets bigger by one like 1 and 3 are a difference of 2, 3 and 6 are a difference of 3, . . .
They are added numbers.
How might you improve these explanations?

How does this lesson help all students follow the mathematics of the task? How does this lesson help push students to think about the qualities of a good explanation?
