Grade 7 — Algebraic Relationships
Pattern Of Dots

A pattern of dots is shown. At each step, more dots are added to the pattern. The
pattern continues infinitely.

1st step 2st step 3rd step
o0 00 0000

How many dots are in the 20" step?
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2 — Algebraic Relationships
Pattern of dots

A pattern of dots is shown. At each step, more dots are added to the pattern.

The pattern continues infinitely.

1st step 2st step 3rd step
o0 00 0000
00 0000
0000
How many dots are in the 20™ step?
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The translation of the key concepts (identification of a pattern and
extending the pattern) is enhanced with the details provided in the
description of the pattern, the generalization of the pattern and the
description of what the graph would look like.

The process of converting the number of dots at each step into a
table, writing a generalization for finding the number of dots (y)
when given the step (x), and then carrying out the pattern to the
20" place is thoroughly developed. [The process might have been
enhanced if s/he had used the generalization x(x + 1) to arrive at
the same number of dots 20 (21) = 420 as s/he had when
completing the table.]

The verification includes a complete solution to the task — the
generalization of x (x + 1) carried out until the step number was 20,
resulting in a table of growing differences as described in the prose
— is thoroughly developed.

The path connecting the restating of the task to the process of
finding a generalization for the pattern to completing the pattern to
the review showing the growing differences all towards the
identified solution is well organized and detailed making it
thoroughly developed.

420 dots in the 20™ step is a mathematically justifiable solution
supported by the work.
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2 — Algebraic Relationships

Pattern of dots
A pattern of dots is shown. At each step, more dots are added to the pattern.
The pattern continues infinitely.

1st step 2st step 3rd step
o0 00 0000
000 0000

h X XN

How many dots are in the 20" step?

717-2-2

Cu 4  The translation of the key concepts (identification of a pattern and
extending the pattern) is completed.

PS 5  The process of creating a table with the steps in one row and the
number of dots in the other, then finding the pattern of growth along
the table and continuing it until the 20" step is completed. The
details added in the prose and the example make the process
thoroughly developed.

Vv 3  Finding the sum of the differences growing by 2’s “until | got to step
20” relied on the original solution for the identification of the pattern.
Without verifying the pattern, the review is only partially completed.

C 4  The path connecting the translation of the task to the process of

creating and completing the table to the verification all towards the
identified solution is complete.

Acc. 5 420 dots in the 20" step is a mathematically justifiable solution
supported by the work.
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2 — Algebraic Relationships

Pattern of dots
A pattern of dots is shown. At each step, more dots are added to the pattern.
The pattern continues infinitely.

1st step 2st step 3rd step
o0 00 o
00 o0
o0
How many dots are in the 20™ step?
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Cu 4  The translation of the key concepts (identification of a pattern and
extending the pattern) is complete when s/he is able to draw a 20
row and 21 column array and count the dots.

PS 3  The identification of the relationship between the rows and columns
falls apart in the 4™ step — which should have been 5 columns of 4
rows for 20 dots. S/he could not use a generalization as a process,
but could only draw the number of dots and count them — making
the process only partially useful.

Vv 4  The “proof 20 x 21 = 420" does in fact verify the generalization
worked for the 20" step and matches the number of dots counted
when drawing out the array for the 20" step.

C 3  The path connecting the translation of the task into an identified
pattern to the process of making all the dots in a 20 by 21 array is
complete. There is a significant gap in connecting the array to the
verification which shows a generalization that wasn’t previously
identified, and didn’t fit the results shown in the 4" step.

Acc. 5 420 dots in the 20" step is a mathematically justifiable solution
supported by the work.





