COMMON CORE-ALIGNED TASK
WITH INSTRUCTIONAL SUPPORTS

K
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HIGH SCHOOL ALGEBRA: AUSSIE FIR TREE
RUBRIC

The rubric section contains a scoring guide and performance level descriptions for the Aussie Fir Tree
task.

Scoring Guide: The scoring guide is designed specifically to each small performance task. The points
highlight each specific piece of student thinking and explanation required of the task and help
teachers see common misconceptions (which errors or incorrect explanations) keep happening across
several papers. The scoring guide can then be used to refer back to the performance level
descriptions.

Performance Level Descriptions: Performance level descriptions help teachers think about the overall
qualities of work for each task by providing information about the expected level of performance for
students. Performance level descriptions provide score ranges for each level, which are assessed using
the scoring guide.
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High School Algebra: Aussie Fir Tree
Rubric

Aussie Fir Tree Scoring Guide

The Aussie Fir Tree Rubric

The elements of performance required by this task are:

* Recognizes geometric patterns.
Visualizes, extends and describes patterns.
Determines a solution to a polynomial relationship.
Develops an algebraic equation that models the growth of a
quadratic function.

Verifies the inverse relationship of the polynomial equation. ) Section
Points | Points

1. Draws stage 5 with 30 unit squares. [ 1

Describes stage 5 such as: 0 M
The trunk is ten unit squares tall and there 1

are four sets of branches 3, 5, 7 and 9 units. l, I| || , : : |I |
L]

2
2. Describe the growing pattern such as: 2
It grows by consecutive even numbers from stage to stage.
The pattern grows between each stage by 2, 4, 6, 8,... 2

3. 110 unit squares. 1

Show work such as:
Stage 5is300r 5+ 6, Stage 6 is42 or 6 « 7, Stage 7 is 56, or 78 1 2
so, Stage 10 is 10 « 11 = 110 unit squares.

4. Unit squares =n(n+1) 2
Partial Credit
Provide a correct expression (1) 2

5. Provides an explanation such as:

No two consecutive integers when multiplied together equals 2

274. The consecutive integers 16 « 17 = 272. The next

smallest product would be 17 « 18 =306, which is too large. 2
Total Points 10

(c) Joint License between SVMI, SCALE and NYC DOE 2011
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High School Algebra: Aussie Fir Tree
Rubric

Performance Level Descriptions and Cut Scores
Performance is reported at four levels: 1 through 4, with 4 as the highest.

Level 1: Demonstrates Minimal Success (0-3 points)

The student’s response shows few of the elements of performance that the tasks demand. The
work shows a minimal attempt on the problem and struggles to make a coherent attack on the
problem. Communication is limited and shows minimal reasoning. The student’s response
rarely uses definitions in their explanations. The student struggles to recognize patterns or the
structure of the problem situation.

Level 2: Performance below Standard (4-5 points)

The student’s response shows some of the elements of performance that the tasks demand and
some signs of a coherent attack on the core of some of the problems. However, the
shortcomings are substantial and the evidence suggests that the student would not be able to
produce high-quality solutions without significant further instruction. The student might ignore
or fail to address some of the constraints. The student may occasionally make sense of
quantities in relationships in the problem, but their use of quantity is limited or not fully
developed. The student response may not state assumptions, definitions, and previously
established results. While the student makes an attack on the problem, it is incomplete. The
student may recognize some patterns or structures, but has trouble generalizing or using them
to solve the problem.

Level 3: Performance at Standard (6-7 points)

For most of the task, the student’s response shows the main elements of performance that the
tasks demand and is organized as a coherent attack on the core of the problem. There are
errors or omissions, some of which may be important, but of a kind that the student could well
fix, with more time for checking and revision and some limited help. The student explains the
problem and identifies constraints. The student makes sense of quantities and their
relationships in the problem situations. The student often uses abstractions to represent a
problem symbolically or with other mathematical representations. The student response may
use assumptions, definitions, and previously established results in constructing arguments. They
may make conjectures and build a logical progression of statements to explore the truth of their
conjectures. The student might discern patterns or structures and make connections between
representations.

Level 4: Achieves Standards at a High Level (8-10 points)

The student’s response meets the demands of nearly the entire task, with few errors. With
some more time for checking and revision, excellent solutions would seem likely. The student
response shows understanding and use of stated assumptions, definitions and previously
established results in construction arguments. The student is able to make conjectures and build
a logical progression of statements to explore the truth of their conjecture. The student
response routinely interprets their mathematical results in the context of the situation and
reflects on whether the results make sense. The communication is precise, using definitions
clearly. Students look closely to discern a pattern or structure. The body of work looks at the
overall situation of the problem and process, while attending to the details.

(c) Joint License between SVMI, SCALE and NYC DOE 2011
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High School Algebra: Aussie Fir Tree

Student A
Stage 3 [ ]
[ ] 12 unit sauares
L |
staae B -
Stage 4 ] ) , __._=--
l | L i
=] T
12 6 O O

1. Draw and describe Stage 5 of the pattern in terms of its shape and number of
unit squares needed to construct the fir tree.
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High School Algebra: Aussie Fir Tree

2. Describe how the pattern is growing? i t
Lom the E:Tc!cjei e &ﬂmge 2 \\Lf (S .ﬂri._rmc;’;
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3. How many unit squares are needed to build a Stage 10 Aussie Fir Tree?

Show your work. . - .
Lhaiy ‘::_.r!;_”i.'rﬁ - R ﬂ@& 1O e !"

S >0 ‘bc\un‘i“f‘.ﬁl W-‘bﬂ
A ey
e from Glogf L ou cddeda g
2@ - : Z
? J oand o BN o %eep A i‘?ﬂnﬂc&ﬁu'{?‘

s
Ho
1 ber n, determine a closed form equation to determine

4. Given any stage num
the amount of unit squares needed to build the tree.

5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. He is wrong. Explain to him why his statement is false.
Performance Task The Aussie Fir Tree S )
(c) joint copyright Silicon Valley Matbematics Initiative, SCALE, New York City DOE. 2010,
His Slalevnew & faee bewuse Sl el ¢ Yo Sla UE
vivenber can have T4 uwils '5Tr1~3€' wuwmber 16 has o
L wnil . And -_-.'i'dsra, ﬂuﬁihﬂrr;? 5

. et \ess Anon L1 .
272 wail bul Hoal EE;‘% una T ovd onal's meve Yhan 7L owal.

13


Lpilask
Text Box

Lpilask
Text Box

Lpilask
Text Box

Lpilask
Text Box

Lpilask
Text Box


High School Algebra: Aussie Fir Tree

Student B
13
e B 2 unit squares
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1. Draw and describe Stage 5 of the pattern in terms of its shape and number of

unit squares needed 1o construct the fir tree.
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High School Algebra: Aussie Fir Tree

Shasg S
sxlo

2. Describe how the pa!:tem_is growing?
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3. How many unit squares are needed to build a Stage 10 Aussie Fir Tree?
Show your work. 0 (o)

':‘..Jr('[c""..:; o = lox iy = WO unidc

4. Given any stage number n, determine a closed form equation to determine
the amount of unit squares needed to build the tree.

N () =a

as amourd of wwk  Squares Meeded

5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. H_g.:a:-; wrong. Explain to him why his statement is false. A
EeCoVR 1O L Lon®eruhive e wiodholy o ;
Performance Task The Aussie Fir Tree LR A geapat A7
{c) joint copyright Silicon Valley Mathematics Initintive, SCALE, Mew York City DOE, 2010,
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High School Algebra: Aussie Fir Tree

Student C

BILPWILY TR LEE,

Stage |
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Stage 4 = /
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| k 1. Dvaw ond deseribe Stage § of the patiem in terms of its shape and number of
upit sguares needed 10 constuct the fir tree.
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High School Algebra: Aussie Fir Tree

The Aussie Fir Tree

It srows down under

2. Describe %W%M%? L J -

28 My 1 1Y = o
The Pﬂ{'kfl"“ 1S %Uﬂﬁlfaia'h-{{ and & 1S -'.V“{r’emp':&v
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3. How many unit squares are needed to build a Stage 10 Aussie Fir Tree?
Show your work.

\ 3 | 4/ | ¥
7t kaf“ﬁf 25155 fq?ﬁ st"-m— 10 _Ho’
Sose lD@

4. Given any stage number n, determine a closed form equation to determine
the amount of unit squares needed to build the tree.

Sege = 3 N3 = X
L 7w Stge 3 for o eXom Pl pwg) adted 1

N -equalf.

5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. He s wrong. Explain to him why his stalement is false.

1. tet : e S TR 3 ‘

HDJ—E;32121‘{-(5@@%2“21.05”3(/0&@
Yov (05 mgke Ohe betade it wodld
be 2 uwmi ghovit O

Performance Tazk The Ausgie Fir Tres P2
(e} Silicon Valley Mathematics Initiative 2000, To reproduce this docament, permission must be granted by the
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High School Algebra: Aussie Fir Tree

Student D

L R T 2 Y L

1. Draw and describe Stage 5 of the pattern in terms of its shape and number of
unit squares needed to construct the fir tree. - [}

\
Carlh Shan. oy ' i
= 1|:1 ¢ bddoriy ongd e Sk '_f " T;.,I:II-::"" "
41
LT TTT

Performance Task The Aussic Fir Tree Pl
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High School Algebra: Aussie Fir Tree

2. Describe how the pattern is growing? -
Lhe Ner et LA, @ 5 Chvakilt L R Y |
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3. How many unit squares are needed to build a Stage 10 Aussie Fir Tree?

Show your work. St Y= TEG,uits
To buld & e o hussie Tarres 7€
i LT
i 1 i 5 AL
< AL 2%
4. Given any stage number n, determine a closed form equation to determine
the amount of unit squares needed to build the tree.
5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. He is wrong. Explain to him why his statement is false.
Performance Task The Aussie Fir Tree P2
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High School Algebra: Aussie Fir Tree
Student E

Stage 4

L1 | [ 1]

I. Draw and describe Stage 5 of the pattern in terms of its shape and number of
unit squares needed to construct the fir tree. ‘
1

= =] — 106 Sﬁ,u‘l 25
- Ln B
I B YL B |
CESFET T o
Performance Task | The Aussie Fir Tree Pl
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High School Algebra: Aussie Fir Tree

Y

2. Describe how the pattern is growing?
Aovon bul ente 4op
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3. How many unit squares are needed to build a Stage 10 Aussie Fir Tree?
Show your work. T4 poeold neec 11D & Quer€s .
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4. Given any stage number n, determine a closed form equation to determine

the amount of

X = Slage

unit squares needed to build the tree.
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5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. He is wrong. Explain to him why his statement is false.
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High School Algebra: Aussie Fir Tree

Student F
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2, Describe how the patiern is growing?

e govon s gowdng by o andiercn mpars:

3. How many urit squares are needed to build a Stage 10 Awussic Fir Tree?
=gl m 30 -Lnie SEIT S FogR D

o\ eSS X5

4, Given zny stage number n, determine & cluqu.‘:l‘nn_n_f:qmliuntu determine
the amount of unit squares needed to build the tree.

5. Your mate tells you that exactly 274 unit squares will make an Aussie Fir
Tree. He is wrong. Explain to him why his statement is false.

P2
Performance Task The Aussie Tir Tree
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