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INTRODUCTION
|

The Arkansas Comprehensive Testing, Assessment, and Accountability Program (ACTAAP) includes Mid-
Year and Spring Geometry End-of-Course Examinations for students completing Geometry or the equivalent
for high school graduation credit. The examinations consist of multiple-choice and open-response questions that
directly assess student knowledge. The Arkansas Geometry Mathematics Curriculum Framework is the basis
for the development of the Geometry End-of-Course Examinations.

In January or April 2011, all students who had completed or were completing the required course work for
Geometry for high school graduation credit participated in the Mid-Year or Spring Geometry End-of-Course
Examination. Results of the Geometry End-of-Course Examinations will be provided to all students, schools,
and districts to be used as the basis for instructional change.

This handbook provides information regarding the scoring of student responses to the Geometry open-response
items. It describes the scoring procedures and the scoring criteria (rubrics) used to assess student responses.
Copies of actual student responses are provided, along with scores given to those responses, to illustrate how
the scoring criteria were applied to Geometry open-response items.

Additional information about the Geometry End-of-Course Examination is available through the Arkansas
Department of Education. Questions can be addressed to the Assessment Office at 501-682-4558.



SCcORING STUDENT RESPONSES TO OPEN-RESPONSE ITEMS
|

The multiple-choice and open-response test items for the Geometry End-of-Course Examination are developed
with the assistance and approval of the Geometry Content Advisory Committee. This committee is composed of
active Arkansas educators with expertise in Mathematics education. The Geometry Content Advisory Committee
develops and reviews multiple-choice and open-response items to ensure that they reflect the Arkansas Geometry
Mathematics Curriculum Framework.

While multiple-choice items are scored by machine to determine if the student chose the correct answer from four
options, open-response items must be scored by trained “readers” using a pre-established set of scoring criteria.

READER TRAINING

Readers are trained to score only one content area. Qualified readers for the Arkansas scoring will be those with
a four-year college degree in English, language arts, education, mathematics, science, or related fields.

Before readers are allowed to begin assigning scores to any student responses, they go through intensive training.
The first step in that training is for the readers to read the Geometry open-response items as they appear in the
test booklet and to respond—just as the student test takers are required to do. This step gives the readers some
insight into how the students might have responded. The next step is the readers’ introduction to the scoring rubric.
All of the specific requirements of the rubric are explained by the Scoring Director who has been specifically
trained to lead the scoring group. Then responses (anchor papers) that illustrate the score points of the rubric
are presented to the readers and discussed. The goal of this discussion is for the readers to understand why a
particular response (or type of response) receives a particular score. After discussion of the rubric and anchor
papers, readers practice scoring sets of responses that have been pre-scored and selected for use as training
papers. Detailed discussion of the responses and the scores they receive follows.

After three or four of these practice sets, readers are given “qualifying rounds.” These are additional sets of
pre-scored papers, and, in order to qualify, each reader must score in exact agreement on at least 80% of the
responses and have no more than 5% non-adjacent agreement on the responses. Readers who do not score within
the required rate of agreement are not allowed to score the Geometry End-of-Course Examination responses.

Once scoring of the actual student responses begins, readers are monitored constantly throughout the project to
ensure that they are scoring according to the criteria. Daily and cumulative statistics are posted and analyzed, and
Scoring Directors or Team Leaders reread selected responses scored by the readers. These procedures promote
reliable and consistent scoring. Any reader who does not maintain an acceptable level of agreement is dismissed
from the project.

SCORING PROCEDURES

All student responses to the Geometry End-of-Course Examination open-response test items are scored
independently by two readers. Those two scores are compared, and responses that receive scores that are non-
adjacent (a “1” and a “3,” for example) are scored a third time by a Team Leader or the Scoring Director for
resolution.

On the following pages, open-response items are presented as they appeared in the 2011 Mid-Year and Spring
Geometry End-of-Course Examinations. The specific scoring rubric for each item and annotated responses for
each score point of the rubric follows. The goal is for classroom teachers and their students to understand how
responses are scored. It is hoped that this understanding will help students see what kind of performance is
expected of them on the Geometry End-of-Course Examination.
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ITEM A—2011 GEOMETRY
I

A. An air traffic control system at Little Rock National (LIT) airport, located at (2, 3) on the grid below, uses
a radar system that sends out signals to determine the locations of airplanes. This system can detect planes
within a circular region having a radius of 35 miles from LIT. Each grid unit represents 5 miles.
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An airplane is heading directly toward LIT from the location represented by coordinates (—4, 7) on
the grid.

1.  Can the plane be detected by the radar? Support your answer with mathematical evidence.
2. The air traffic controller instructs the pilot to begin circling the airport halfway between the airport
and her current location. What will be the coordinates of the plane’s location when the pilot begins

to circle the airport? Show your work or explain your answer.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.



ITEM A—2011 GEOMETRY
I

Item A Scoring Rubric—2011 Geometry

Score Description

4 The student earns 4 points. The response contains no incorrect work.
Parentheses are included if coordinates are listed as an ordered pair in Part 2.

3 The student earns 3 points.

2 The student earns 2 points.
The student earns 1 point or some minimal understanding is shown.

1 . . . .
Ex: Each coordinate is incorrect due to a calculation or copy error in Part 2
The correct procedure is shown for both.

0 The student earns 0 points. No understanding is shown.

B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the item.
Score of “0” assigned for the item.)




ITEM A SoLUTION AND SCORING—2011 GEOMETRY
|

SOLUTION AND SCORING

Part Points

1 2 points possible
2 points: Correct answer of “No” (or equivalent)
Correct procedures are shown and/or explained
Give credit for the following or equivalent:
Note: Distance may be rounded to 10ths place or smaller at any level.

e Uses Distance Formula:

Ex: “No, the plane cannot be detected. The plane’s distance from the airport is:

J2 = (=4 + 3= (1) =36 +16 = /52 ~ 7.2 units

7.2 units is 36 miles away, so the plane is too far.”

Ex: “No because 202 + 302 =36.05."

e Uses Pythagorean Theorem:

Ex:
x 42+62=c2
52=c?2
x=17.21

“7.21 > 7, so plane can’t be detected.”
(35 miles = 7 units not required)

OR
1 point: Give credit for the following:
Note: Labels of “miles” and/or “units” may be incorrect or missing.

e Answer of “No” is incorrect or missing
Work is correct and complete

or

e Work contains a calculation, copy, counting or rounding error
Note: Writing down given coordinate(s) incorrectly
will be considered a copy error.
Correct procedures are shown and/or explained
Correct answer based on error is given

or

e Correct answer of “No” or equivalent
Work is incomplete, but some correct procedure is shown
Ex: “No because it’s about 7.21 units away which is too far.”
(work to find 7.21 is missing)




ITEM A SoLUTION AND SCORING—2011 GEOMETRY
|

Part Points

2 2 points possible

2 points: Correct coordinates:
(=1, 5) (Parentheses are required for a “4”)
orx=—landy=>5
(or correct coordinates based on a copy error from Part 1)
Correct procedure shown and/or explained
Give credit for the following or equivalent:

e Uses Midpoint Formula:

Ex: (2 + (_4)’ﬂj =(-1,5)
2 2

e Uses Slope and horizontal and vertical distances:

Ex: (-1, 5) “The slope is —% so if I go up 2 and left 3 from LIT,

I will reach the midpoint. To get from the midpoint to the plane,
I goup 2 and left 3.”

OR
1 point: Give credit for the following:

e Correct coordinates
Work is incomplete or missing

or
e Coordinate(s) incorrect due to a calculation, counting or visible copy

error(s)
Correct procedure is shown and/or explained




ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoiInT: 4

Part1 Points
Correct answer with “The plane can’t be detected”
correct procedure: Uses Distance Formula:

J4-22 (7232 =721 2

(7.21)(5) =36.05

Part 2

Correct coordinates with -1,5)
correct procedure: Uses Midpoint Formula:

23) 2

Total Points 4

o arcle 4he avrport
is (-l 5)
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY

Score PoInT: 3

Part 1

Points

Correct answer based
on calculation error
with correct procedure:

“Yes it can”

Uses Distance Formula:

\/(_4 )21 (7-3)% .= J(—2)2 (calc.er) +(4%)
(4.47)(5)=22.4

Part 2

Correct coordinates with
correct procedure:

-L35)
Uses Midpoint Formula:
(—4+ 2} (7 + 3}
,| —— | etc.
2 2

Total Points
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scorke PoOINT: 2

Part 1 Points

Incorrect answer with “Yes,”
missing procedure:

Part 2
Correct coordinates with (-1,5)
correct procedure: Uses Slope and Horizontal and Vertical distances:

2
Slope is —— 2
P 3

Shows “down 2 over 3, down 2 over 3 on

diagram

Total Points 2
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY

Score Point: 1

Part 1

Points
Incorrect answer with “Yes”
incorrect procedure: Attempts to write the equation of the circle
Part 2
1 Correct coordinate with (1, 5) (x-coordinate incorrect due to calc. error)
correct procedure:
Uses Midpoint Formula: 1
(-4+2) (7+3)
2 2
Total Points 1
Yes the plane
U e Oretected
DR e e pent
e NN A N
Y%\or\ ot thhe J -
2 2 1
Cver (-2 (§-2) =05
L—/\/\A/\/\Al
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY

Score Point: 0

Part 1 Points

Incorrect answer with “The plane can be detected”

missing procedure:

Part 2

Incorrect coordinates with 5, -1
missing procedure:

Total Points 0

I] The plane can T _
be detected \
by the radar  TTTTTRATTT
becows i+ isI [ 1N ANNE
Within 30 miles [C ;
OF the Little \ B

Rk Natiomal o
nirpor’r, :
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ITEM B—2011 GEOMETRY
I

B. AXYZ is shown below.

30°

10 cm
1.  Determine m£Y. Show your work or explain how you found your answer.

2. An altitude is drawn from point Y to XZ, and the point where the altitude intersects XZ is labeled
W. What is YW? Give your answer in simplest radical form or round your answer to the nearest
hundredth. Show your work or explain how you found your answer.

3. Determine the area of AXYZ. Give your answer in simplest radical form or round your answer to the
nearest hundredth. Show your work or explain how you found your answer.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.

Item B Scoring Rubric—2011 Geometry

Score Description
The student earns 4 points. The response contains no incorrect work. The response contains:
4 Correct label of “degrees” or “°” in Part 1
Correct label of “cm” in Part 2
Correct label of “sq. cm” in Part 3
3 The student earns 3—3% points.
2 The student earns 2—2%; points.
1 The student earns ¥2—1% points or some minimal understanding is shown.
0 The student earns 0 points. No understanding is shown.
B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the item.
Score of “0” assigned for the item.)

13



ITEM B SoLuTION AND SCORING—2011 GEOMETRY
|

SOLUTION AND SCORING

Part Points

1 1 point possible

1 point: Correct measure: 120 (degrees)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

Ex: Since XY=YZ, m/Z =m/X = 30°.
somZY =180-30-30=120

Ex: 180 — (2x30) = 120

Ex: The triangle is isosceles, so if the altitude is drawn from Y to X7
it will be perpendicular and form 90° angles. Therefore, each
will be a 30 — 60 — 90 triangle, and m/Y = 2(60) = 120 degrees.

OR
Y2 point Give credit for the following or equivalent:

e Correct answer
Procedure is incomplete or missing
or
e Answer is incorrect due to calculation or copy error
Correct procedure is shown and/or explained

2 2 points possible
- 5V3
2 points: Correct length: === or 2.89 (cm)
3

Correct procedure is shown and/or explained
Give credit for the following or equivalent:

e Uses properties of Special Right Triangles:

Ex: AYWZ is a 30-60-90 triangle

5:a\/§ a:izﬂ

33
Ex: g/3=5 a:i: 9
732
Ex lzg w3 =5 x=289
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ITEM B SoLuTioN AND SCORING—2011 GEOMETRY
|

Part Points
2 2 points possible (continued)
e Uses Trig. Functions:
LYW
Ex: tan 30 == YW =5 tan 30° = 2.886 = 2.89
Ex: tan 30° = x:ﬁ
3
e Uses Law of Sines:
Ex: w — M etc.
y 5
OR
1 points: Answer is correctly rounded or truncated to a place other than the 100ths place
or is not left in simplest radical form
Correct procedure is shown and/or explained
OR
1 point: e Correct answer of % or 2.89
Procedure is incomplete or missing or contains incorrect trig. notation
or
e Answer is incorrect due to calculation, copy or rounding error
Correct procedure is shown and/or explained
OR
Y point: Answer is rounded, truncated etc.
Some support is given

15



ITEM B SoLuTION AND SCORING—2011 GEOMETRY
|

Part Points

3 1 point possible
1 point Correct answer (based upon input): 14.43 or 14.45 (sq. cm)
(or 14.46 with correct procedure of finding area of 2 triangles)
(or correct answer rounded to 100ths place based on an incorrect answer in Pt. 2)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

_10(2.89)

Ex: A =14.45

53

Ex: A= %(10) (Tj =14.43 (or ﬁj

3

OR
Y5 point: Give credit for the following or equivalent:

e Correct answer
Procedure is incomplete or missing

or
e Answer is incorrect due to calculation, copy or rounding error

and/or answer is not rounded to the nearest 100ths place
Correct procedure is shown and/or explained

16



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoinT: 4

Part 1 Points
Correct measure with 120 (degrees) 1
correct procedure: 30+30=60 180-60=120
Part 2
2.89 (rounded to nearest 100th) (cm)

Correct length with Sets up equation using trig. functions and solves: 5
correct procedure: fan(30) = % et
Part 3
Correct area with 14.45 (rounded to nearest 100th) (sq. cm) 1
correct procedure: Uses formula to find the area of the triangle

Total Points 4

Correct labels are included in Parts 1, 2, and 3.

) _;l Base, Prges Treorem srates $at LX wihy
bt congruert o L Z

(e S T

-LZ-

2o + 2O Z6D

130 ~2= mLY

mzY z120"

—_— _Measvre oF LY £Y equols 1207
m_p $2: 00 e A ASPAAS LTINS S8 G ey 6

Aﬁ B an()TX x=IW
—T cm ek

oi s w (39) =
x‘sjas (O|'5175 @

2r L 24?}-75

Yw=as9em e
2 A=% bh .
:—'—([D)(Q-‘FD
= 5(2.89
Z 1445 cm*

AI'CA of A?(YZ.. equals 14,45 em®
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoinT: 3

Part 1 Points
Correct measure with 120 (degrees) 1
correct procedure: 30+ 30=60 180 - 60 =120
Part 2

530 .
Correct length with 3 (simplified radical form) (cm) 5
correct procedure:

Uses properties of special right triangles
Part3
Incorrect area with 14.4 (not rounded to nearest 100th) (sq. cm) v,
correct procedure: Uses formula to find the area of the triangle ’

Total Points 3%

@ 2D X300 'O dACLAP®
wERe f

@LJUOB @%-?cm \ "a’f"%' < Bzx3

Y

©\Q of AXNZ= [FREYINCS a0 C_S_.‘E

%

18



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

ScorE PoINT: 2

Part 1 Points
Incorrect measure with 90 (due to calculation error) (degrees) y
correct procedure: 30+30=90 (calc.er.) 180—90=90 ’
Part 2
Correct length with 2.89 (rounded to nearest 100th) 5
correct procedure: Sets up equation using trig. functions and solves
Part 3
Incorrect area with 50.06
incorrect procedure: Uses 5+/3 for base of triangle

Total Points 2%

19



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score PoinT: 1

Part 1 Points
Incorrect measure with 60 (degrees)
incorrect procedure: 120 — 60 = 60
Part 2
Incorrect length with 15.37
incorrect procedure: Uses “10” for adjacent length
Part 3
Correct area based 76.85 (rounded to nearest 100th)
on Part 2 with 1
correct procedure: Uses formula to find the area of the triangle
Total Points 1
0 4 -
- v =,
) ¢x=¥ - 60" 60
Lx'_ L} \éy'sot}
0 - -
FE -tk —
__-——-"""'-H—-'.
h—-—--__-“‘—uh_,_——-"_— .
5 37
—_ i [,J‘-
Z)Ta-hﬁw] X T - L.
—_ 0 ‘ .
!
L] e
- To: (30‘ ' o
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score Point:

Part 1 Points
Incorrect measure with 75

incorrect procedure: 180 — 30 =150 etc.

Part 2

Incorrect length with 5

missing procedure:

Part 3

Incorrect area based 150

on Part 2 with Uses formula for the area of a triangle, with -
incorrect procedure: calculation error, but doesn’t use / from Part 2

Total Points 0

@ 1RO 150x02:= 9
- 3‘5 mly:'?ﬁa
| 50 y
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ITEM C—2011 GEOMETRY

C. Double Gold Food Company currently packages its oatmeal in cardboard cylinders with the dimensions
shown below.

Double Gold Food plans to increase the volume of the containers 25%.

1.  If Double Gold Food decides to change the height of the current container but keep the radius the
same, what will be the height of the new container? Show your work or explain how you found your
answer.

2. If Double Gold Food decides to change the radius of the current container but keep the height the
same, what will be the radius of the new container? Round your answer to the nearest hundredth of an
inch. Show your work or explain how you found your answer.

3. The amount of materials needed to create the container depends on its surface area. Determine which

option, increasing the height only or increasing the radius only, results in a cylindrical container with
the least surface area? Show your work or explain how you found your answer.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.
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ITEM C—2011 GEOMETRY

Item C Scoring Rubric—2011 Geometry

Score Description

4 The student earns 5 points. The response contains no incorrect work. The Label of “inches” is used
in Part 1.

3 The student earns 32—4%: points.

2 The student earns 2—3 points.

1 The student earns %2—1% points or some minimal understanding is shown.

0 The student earns 0 points. No understanding is shown.

B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the item.
Score of “0” assigned for the item.)
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ITEM C SoLuTioN AND SCORING—2011 GEOMETRY

SOLUTION AND SCORING
Note: Do not deduct for internal work that contains early-rounded or truncated values. Many students
write these values for the sake of brevity, but use the exact value in the calculator to find their final
answer.

Note: Steps may be combined, resulting in incorrect internal work, except at the “4” level.

5 points possible:

Part Points

1 1% points possible
Note: Work may include values that have been truncated or rounded early (except using Guess &
Check), resulting in answers that are not exact.

1'% points: Correct height: 10 (Accept 9.9 — 9.5) (in)
Correct procedure shown and/or explained
Give credit for the following or equivalent:
o /=(3.14)(2%)(8) =100.48
(:25)(100.48)= 25.12
New V =125.6
125.6=3.14)2°h — 40=4h — 10=h

e V (new container): (1.25)n(2)8=40n=n(2>h — 10=h

e V (current container): V= mr?h =n(2)*(8) = 32n = 100.530...
V (new container): 1.25 x 100.530... = 125.663...
n(2¥)h = 125.663...
h=9.99

e Guess and Check: (answer and work must be exact)
Ex: V'=(1.25)(3.14)(2*)(8) = 125.6
(3.14)(2>)(10)=125.6 — h=10
o 1 =8+ .25(8) =10 (volumes are not required with this method)

OR
1 point: e Height is correct

Work is incomplete

or
e Height is incorrect

Work contains a calculation, copy or an obvious rounding error

Correct procedure is shown and/or explained
OR
Y5 point: e Height is correct

Work is missing
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ITEM C SoLutioN AND SCORING—2011 GEOMETRY
|

Part Points

2 1% points possible
Note: Work may include values that have been truncated or rounded early (except using Guess &
Check), resulting in answers that are not exact.

1% points: Correct radius: 2.24 (in)
(or correct r rounded to the nearest 100th based on V and/or work in Pt. 1)
Correct procedure shown and/or explained
Give credit for the following or equivalent:
e V (new container): w8 =125.663...
5=1r7
V5=r=223606.. — 224

OR
1 point: e Radius is correct
(or correct r rounded to the nearest 100th based on V and/or work in Pt. 1)
Work is incomplete
or
e Radius is incorrect
Work contains a calculation, copy or an obvious rounding error
and/or is not rounded to the nearest 100th
Correct procedure is shown and/or explained

OR

Y4 point: e Radius is correct
(or correct v rounded to the nearest 100th based on V and/or work in Pt. 1)
Work is missing

3 2 points possible
Note: No deduction is made for the rounding or truncating of SA’s to any position in Part 3

2 points: Correct answer: Increasing the radius
(or correct answer based on incorrect answer(s) and Parts 1 and/or 2)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

o SA of the cyclinder with the increased height: (Accept 150-151)
Ex: SA =2nrh + 21 = 21(2)(10) + 27(2)> = 150.8

SA of the cylinder with the increased radius: (Accept 143-144.13)
Ex: 84 =2mrh + 2m? = 112.59 + 31.52 ~ 144.11
So the surface area would be less if you increase the radius.

® SA=2mw?+2wrh = 2mr(r+h)
Increase height: SA=2m2(2 +10)=4n°12=48xn
Increase radius:  SA =2m(2.24)(2.24 + 8) =45.8752n
Therefore the SA is smaller if you increase r.
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ITEM C SoLutioN AND SCORING—2011 GEOMETRY
|

Part Points

3 2 points possible (continued)
OR
1'% points: e Both Surface Areas are correctly found with work shown and/or explained

Answer is missing

OR
1 point: e Both Surface Areas are correct with no work shown or explained
Answer is correct
or
e Both Surface Areas are correct with work shown and/or explained
Answer is incorrect
or
e | Surface Area is correct
1 Surface Area is incorrect due to a calculation, copy or rounding error
Correct procedure is shown and/or explained
Answer is correct based on error

OR
Y2 point: e Both Lateral Surface Areas are correct (top and bottom are omitted)
Work is shown and/or explained
Answer is correct
Ex: SA=2mrh =2(3.14)(2)(10) = 125.6
SA =2mrh = 2(3.14)(2.24)(8) = 112.5376
Increasing the radius results in a smaller SA
or
e Correct answer based on 2 incorrect total surface areas due to
calculation error(s)
Correct procedure is shown and/or explained
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoinT: 4

Part 1 Points
. 10 (in)
height
Correct heig Finds ¥ of new cylinder using 3.14: (125.6)
correct & complete . 1%
d Sets up equation and solves for 4:
rocedure:
P 125.6 = n(2)(h) etc.
Part 2
Correct radius 2.24  (rounded to nearest 100th)
correct & complete Sets up equation and solves for r: 1%
procedure: 125.6 = n(1?)(8) etc.
Part 3
Correct answer with Increasing the radius
correct & complete SA (h=10)=125.6 +25.12=150.72 2
procedure: SA (r=2.24)=112.54+31.51 = 144.05
Total Points 5
Label of “inches” is included in Part 1
- *
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= (04Bin. -|-sielaEin e i
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T :
11.5 e 1.5»%; 1
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]-5‘ IF_ ‘ EE;
148¥r
The radits H"ﬂ.
wntainer s 1.29 004, |
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoinT: 3

Part 1 Points

9.9
Finds V of new cylinder using 7 key: (125.663)
Sets up equation and solves for 4:

125.66 = m2%h

Correct height
correct & complete 1%

procedure:

Part 2

C t radi
(.)rr.ec radius 594 v,
missing procedure:

Part 3

i -
[SSING answer Wi SA (h=9.9) = 27(2)(9.9) + 212* = 149.5

1%
SA (r = 2.24) = 2m(2.24)(8) + 2m(2.24)? = 144.1 ’

correct & complete
procedure based on Parts 1 & 2:

Total Points 3%

(B Vo Lumng -
125U 23 )-
125.b b3

| 25. L& 1752 A

@A

2) Q2 |

3) Sh |
r=n h=2.9 She-o.

QTY’Q'@.‘TB+QW;>D§ =>4 b=F§
Iyq QW@-)E_ Y 3 2T
| TONE
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

ScorE PoINT: 2

Part 1 Points
C t height
Orrect &elg let 10 (in) 1Y
IT m
correct & complete 8+9=10 5
procedure:
Part 2
Incorrect radius 2.25
incorrect procedure: 2+.5=25
Part 3
equal surface areas
Correct area based SA(h=10)=2m*2:10 =40n (lateral surface
on Parts 1 & 2 with area) ¥
tops and bottoms omitted: SA(r=2.5)=2n2.58 =40n (lateral surface
area)
Total Points 2
i ™
\g\th- A
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score PoinT: 1

Part 1 Points

Incorrect height 20
incorrect procedure: V=1004 x2.5=251.2

Part 2

Incorrect radius 3.2 (not rounded to nearest 100th)
correct procedure Sets up equation and solves to find r: 1
based on Part 1 V- 251.2 =(3.14)(r*)8 etc.

Part 3

i ¢ SA° SA (h=20)=527.5 (should be 276.5)
incorrec s: -
SA (r=3.2)=578.8 (should be 225.2)

Total Points 1

V="

=

0 N= 10048 0225
as\a =(348) (2F h

= \2,5LW
12,50 125U

s S e RS

@ ) \J: ‘w.qg} h7 N --m.u..: P (-
251, 2=(3.0)e)° § | o
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B2\ | ocEalg AM AU
: e gads
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score Point:

Part 1 Points
Incorrect height h=41.87 )
incorrect procedure: Incorrect formula: 77 h -
3
Part 2
Incorrect radius 65.41 )
incorrect procedure: Incorrect formula: 2~ h -
Part 3
Incorrect procedure: “the one with the smaller measurements” -
Total Points 0
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g .

- B
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ITEM D—2011 GEOMETRY

D. Quadrilateral JKLM has four congruent sides.

L

1. What is the most specific name for quadrilateral JKLM? Explain your reasoning.

2. Determine m/K. Show your work or explain how you found your answer.

3. MK=7.6 cmandJL=19.8 cm. What is the perimeter of JKLM? Round your answer to the nearest
tenth of a centimeter. Show your work or explain how you found your answer.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.

Item D Scoring Rubric—2011 Geometry

Score Description

4 The student earns 4 points. The response contains no incorrect work. The correct label of “degrees”
is included in Part 2.

3 The student earns 2%2—3% points and credit is earned in all 3 parts.

2 The student earns 2-2% points and credit is earned in only 2 parts.
The student earns 2—1% points or some minimal understanding is shown.

1 Ex: Name in Part 1 is incorrect — Correct explanation to prove

that the quadrilateral is a rhombus is included (with no other credit)

0 The student earns 0 points. No understanding is shown.

B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the item.
Score of “0” assigned for the item.)
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ITEM D SoLuTtioN AND SCORING—2011 GEOMETRY
|

SOLUTION AND SCORING
Note: Do not deduct for internal work that contains early-rounded or truncated values. Many students
write these values for the sake of brevity, but use the exact value in the calculator to find their final

answer.

4 points possible:

Part Points

1 1 point possible
1 point: Correct name: Rhombus
Correct explanation
Give credit for the following or equivalent:

Ex: “All four sides are congruent and the angles don’t measure 90°,
so it’s a thombus.”

Ex: “Rhombus - 4 sides are congruent but the angles aren’t all congruent.”

Ex: “4 sides are the same length and we can tell from the measures
of the angles that it’s not a square, so it’s a rhombus.”

Ex: “Rhombus because it has 2 sets (or pairs) of congruent angles.”
(The fact that 4 sides are = is given in the prompt, and the fact that
the angles are not right angles is implied)

OR
Y5 point: e Correct name: Rhombus
Work is incomplete, missing or incorrect

2 1 point possible

1 point: Correct m/ZK: 138 (degrees)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

o (Since JKLM is a rhombus, opposite angles are congruent and the sum of
the measure of the angles is 360°.)
Ex: 2(42) + 2 (m£K) =360
2(m/K)=276 — m/K=138

o (Since JKLM is a rhombus, adjacent angles are supplementary.)
Ex: 42 + m/K =180

m/ZK =138
OR
Y5 point: e Measure is correct: 138
Work is incomplete or missing
or

e Measure is incorrect due to a calculation or copy error
Correct procedure is shown and/or explained
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ITEM D SoLutioN AND SCORING—2011 GEOMETRY
|

Part Points

3 2 points possible

2 points: Correct Perimeter: 42.4 (cm)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

e Using the Pythagorean Theorem
Ex: (The diagonals of a rhombus are perpendicular bisectors.
Therefore, the 4 triangles formed by the diagonals and the sides of
the rhombus are congruent right triangles.)

Lengths of the legs of the triangles are:
76

2
(3.8> + (9.9 =14.44+98.01 = 11245

=338 % =9.9 (not required)

V11245 = 10.604244... — 10.6

4(10.6..) = 42.416977... — 42.4

Ex:v9.9%2+3.82 =106
4(10.6) = 42.4

e Using Trig. Functions

W
o]

Ex:sin 21° = ~ x =10.6036... (or cos 69° = 3—x8 etc.)
4(10.6)=42.4
Ex: sin 69° = 9_x9 x =10.6043... (orcos21°= 9_x9 etc.)
4(10.6)=42.4
OR
1% points: e Perimeter is correctly rounded or truncated to a place other than the

nearest 10th
Correct procedure is shown and/or explained
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ITEM D SoLuTtioN AND SCORING—2011 GEOMETRY
|

Part Points

3 2 points possible (continued)
OR
1 point: e Perimeter is correct: 42.4
Work is incomplete or missing
or

e Perimeter is incorrect due to a calculation, copy or rounding error
May or may not be rounded to the nearest 10th
Correct procedure is shown and/or explained
or

e Perimeter is correctly rounded or truncated to a place other than the
nearest 10th
Work is incomplete (Ex: 10.6 x 6 =42.417)
or

e The correct length of 1 side of the thombus is found (10.6)
Correct procedure is shown and/or explained
Does not proceed to find Perimeter

OR

1 point: e Perimeter is incorrect due to 2 calculation, copy or rounding errors
May or may not be rounded to the nearest 10th
Correct procedure is shown and/or explained
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoiInT: 4

Part 1 Points
Correct name with Rhombus 1
correct explanation: “4 = sides ...does not have 4 right angles”
Part 2
Correct measure with 138 (degrees)
correct procedure: 360—-[2(42)] efc 1

- .
Part3

42.4 (rounded to the nearest 10th) (cm)
Correct perimeter with Uses the Pythagorean Theorem to find length of 5
correct procedure: 1 side:

0.92+38=cretc. 4(\112.45)=424

Total Points 4

Correct label of “degrees” is included in Part 2

1) Rhomious.

Tt nas 4 Ssides
and +the Site
Ls ave =. Tt does
not have four vignt-
ongies SO it Lannot

me
oy mu_m_dﬁlotbsquam

2) LKE
Llé_gLM

Ly
o+ 320 262321k
3&0;]2(42)] =LK
2

%u0—24 =LK

2.
270 =-wz° =/
3) %32 =% 4243 = pevimerer
' a*+b? = c* (4214 cm) #pe
side —» §q243.8% = ¢* perimerer
q3.0\ ¥ |44y =c*
NZ.45 =¢c*
‘\l\\?.-"l‘:" -side
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score PoInT: 3

Part 1 Points
Correct name with Rhombus 1
correct explanation: “not all angles are 90° ...all sides are equal”
Part 2
Correct measure with 128 (degrees) 1
correct procedure: 180 —42 =138
Part 3

42 (incorrect due to calc. er., not rounded to

10th’s)
Incorrect perimeter with Uses the Pythagorean Theorem to find length of 1
correct procedure: 1 side:

9.8 +38=x..105=x 10.54=42

(9.8 calculation error)

Total Points 3

1, Khambus
’M”— q” r.7 Oﬂ

15 atﬁ cvl!l

:Trsx' .
noL 4d = f3?
Prdey T 3}

SR/l

1?’433"-{"' 08 b
76.04 u«m«l |
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scorke PoOINT: 2

Part 1 Points

Polygon
Incorrect name: L . o —
Note: No credit is given if the name is incorrect

Part 2

Incorrect measure with 69 (degrees)

incorrect procedure: 180 —42 =138 138 +2=69
Part 3

42.4 (rounded to the nearest 10th) (cm)

) ) Uses Trigonometry to find the length of 1 side:
Correct perimeter with

t dure: . 9.9
correct procedure sin69="" x=10.6 10.6+4=424
X

Total Points 2
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score Point: 1

Part 1 Points

Correct name with
o . Rhombus Y
missing explanation:

Part 2

C t ith
orrect measure wi 138 (degrees) %
missing procedure:

Part 3

Incorrect perimeter with 27.4
incorrect procedure: 7.6+19.8=27.4

Total Points 1

- “

7.0 +19:8= 27.4
i)

\
\
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score Point: 0

Part 1 Points
Incorrect name: Kite
Note: No credit is given if the name is incorrect
Part 2
Incorrect measure with 48 (degrees)
incorrect procedure: 42+42=84 180—-84=96 96+2=48
Part 3
Incorrect perimeter with 39.6
incorrect procedure: 198+2=99 99.4=396
Total Points 0
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ITEM E—2011 GEOMETRY

E. A middle school has the following information on its 75 seventh-grade students:

o 33 students are taking Biology

o 39 students are taking American History

o 43 students are taking Geometry

o 12 students take Biology and American History

o 21 students take Geometry and Biology

o 17 students take Geometry and American History

o 7 students are taking Biology, Geometry, and American History

Copy the Venn diagram below into your Student Answer Document.

Seventh Grade Students

American
History

1. Complete the Venn diagram based on the information given. Be sure to include those students who
take none of these classes.

2. How many students are taking fewer than 2 of these courses? Show your work or explain how you
found your answer.

3. How many students are taking exactly 2 of these courses? Show your work or explain how you
found your answer.

BE SURE TO LABEL YOUR RESPONSES 1, 2, AND 3.
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ITEM E—2011 GEOMETRY

Item E Scoring Rubric—2011 Geometry

Score Description

The student earns 5 points. Labels of “Geometry” or “G”, “American History”, “AH”, or “H”, and
4 “Biology” or “B” (or equivalent) are included in Venn Diagram
No incorrect work is included.

3 The student earns 3%2—4% points.
2 The student earns 3 points.
1 The student earns 2—1% points or some minimal understanding is shown.
Ex: Sum of #’s given in Venn Diagram is 75 (with no other credit)
0 The student earns 0 points. No understanding is shown.
B Blank—No Response. A score of “B” will be reported as “NA.” (No attempt to answer the item.

Score of “0” assigned for the item.)
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ITEM E SoLuTION AND SCORING—2011 GEOMETRY
|

SOLUTION AND SCORING

5 points possible:

Part Points

1 3 points possible

Ex: Seventh Grade Students

American
History

17

Notes: o To receive credit, 3 intersecting circles must be drawn and positioned as in prompt.
Labels of “Geometry” or “G”, “American History”, “AH”, or “H”, and “Biology”
or “B” (or equivalent are required at the “4” level.

e Work is not required

e Credit is given, as indicated below, when correct values and no others are listed.

3 points: All 8 values are correct and are placed in the appropriate positions, as shown in
the diagram above.

OR

2Y points: 7 values within all 3 circles are correct and are placed in the appropriate positions.
“3” (# taking no courses) is incorrect or missing.

OR

2 point: All values within 1 or 2 circles are correct and are placed in the appropriate positions

Other value(s) are incorrect or missing.

Ex: Geometry: 12, 10, 14 and 7 are correctly placed
Biology: 7, 14, 5 and 7 are correctly placed
Remaining #°(s) are incorrect or missing
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ITEM E SoLUTION AND SCORING—2011 GEOMETRY
|

Part Points

1 3 points possible (continued)

Ex: A. History: 17, 5, 10 and 7 are correctly placed
Remaining #’(s) are incorrect or missing

OR
1% point: e All 4 values in the intersections (2 or 3 courses) of the 3 circles,
14, 10, 5 and 7 are correct and are placed in the appropriate positions.
Values or representing 0 or 1 subject (3, 12, 17 and 7) are incorrect or missing.
or
e Values representing “1 course only” (12, 17, 7) and “All 3 courses” (7)
are correct and are placed in the appropriate positions.
Values representing “2 subjects only” (14, 7, 5) are incorrect or missing.
OR
1 point: Any 3 or 4 random values are correct

2 1 point possible
Note: If no entry is made for # of students taking no courses, assume it is 0.

1 point: Correct answer: 39 (# taking fewer than 2 courses)
(or correct # based on incorrect value(s) in Part 1)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:
e 12+17+7+3=39

¢ 75— (14+7+10+5)=75-36=39

OR
Y5 point: e Answer is correct: 39
(or correct # based on incorrect value(s) in Part 1)
Work is incomplete or missing
or

e Answer is incorrect due to a calculation or copy error
Correct procedure is shown and/or explained
or

e Correct answer based on #’s taking exactly 1 course
Number (#0) taking no courses is ignored
Correct procedure is shown and/or explained
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ITEM E SoLuTIiON AND SCORING—2011 GEOMETRY

Part Points

3 1 point possible
1 point: e Correct answer: 29 (#taking exactly 2 courses)
(or correct # based on incorrect value(s) in Part 1)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:
* 10+14+5=29
e 75-39-7=29

OR
% point: e Answer is correct: 29
(or correct # based on incorrect value(s) in Part 1)
Work is incomplete or missing
or
e Answer is incorrect due to a calculation or copy error
Correct procedure is shown and/or explained
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork PoiInT: 4

Part 1 Points
) All 8 values are correct and are correctly
Correct diagram: . 3
positioned
Part 2
Correct answer with 39 1
correct procedure: 12+17+7+3=39
Part 3
Correct answer with 29 1
correct procedure: 10+14+5=29
Total Points 5
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score PoInT: 3

Part 1 Points

All 8 values are correct and are correctly

Correct diagram: 3

positioned

Part 2

36 [# taking no courses (3) is ignored]

C t /1
Orfect answerrs course 12 only geometry, 17 only US History, Y

correct procedure: 7 only biology

Part 3

Correct answer with 29 1
correct procedure: 10+ 14+ 5=29 (addition is implied)

Total Points 4,
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scorke PoOINT: 2

Part 1 Points
. 4 values in the intersection (2 or 3 courses) are
Partially correct
di correct 17
iagram:
£ Other values, (19, 24, 14, 11), are incorrect

Part 2

11
Incorrect answer with Subtracts sum of #’s taking only 1 course (based
incorrect procedure: on Pt. 1)

(19, 14, 24) and all 3 courses (7) from 75
Part 3
Correct answer with 29 1
correct procedure: 10+5+14=29

Total Points 2%
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Scork Point: 1

Part 1 Points
Insufficient diagram: Only 1 value is correct (7) (no credit) -
Part 2

18 (correct based on Part 1 diagram and

method used)

Subtracts # taking 2 or 3 courses from 75 (total #
Correct answer based on

of students): 1

Part 1 with t dure:
art 1 with correct procedure D417+ 124757 75 _ 57— 18

Note: 32 + 36 + 42 = 110 would also be
acceptable

Part 3

92

. Subtracts total # of students from sum of #’s in
Incorrect answer with

' . dure: diagram: -
incorrect procedure: 30421 +42+T+27+12 +36 =167
167-75=92
Total Points 1
. ! EREES
‘ L] v L -I:\ '
15-43=22 -
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2011 GEOMETRY
|

Score Point: 0

Part 1 Points

Insufficient diagram:
& Uses tally marks to represent #’s -

Part 2

Incorrect answer with 18

missing procedure:

Part 3

Incorrect answer with 2
missing procedure:

Total Points 0
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