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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 development of the Geometry End-of-Course Examinations was based
on the Arkansas Geometry Mathematics Curriculum Framework.

In January or April 2014, 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 Office of Student Assessment at 501-682-4558.



ScoRING 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 comprises
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, responses to 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 mathematics, education, 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 prescored 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
prescored papers, and, in order to qualify, each reader scoring Geometry responses must score in exact agreement
on at least 80% of 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.

ScoORING 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 2014 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—2014 GEOMETRY

A. A city planning committee is looking at the number of streets that intersect a portion of a road within the
city. In the coordinate grid below, line segment AB below represents a road between two locations.

y

A

— D W B O 0 O

-9-8-7-6-5-4-3-2-1 1 23 45 6 789

* Point A is at (-6, 2)
* Point Bisat(3,7)

1. Each unit on the coordinate grid represents 10 miles. What is the unit length in miles of the road
represented by AB? Round your answer to the nearest mile. Show your work.

2. Anexisting road is perpendicular to the road represented by Eif this road were represented by line
segment CD on the coordinate grid, what would be the slope of CD? Show your work.

3. Using the slope obtained in Part 2, find the equation of the line containing CD if CD contains the
point (5, —2). Show your work.

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



ITEM A—2014 GEOMETRY
|

Item A Scoring Rubric—2014 Geometry

Score | Description
4 The student earns 4 points. The response contains no incorrect work.
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” is assigned for the item.)

SOLUTION AND SCORING

Do not deduct for early rounding or truncating in internal work that results in the correct answer.
Students may write these values for brevity, using the exact calculator value to find their answer.

4 points possible:

Part Points

1 1 point possible:

1 point: Correct length: 103 (miles not required)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

Ex. d:IO-\/(3—’6)2 +(7-2)* =100/9* +5% =10ey/81+25 =10./106

=1010.29563...=102.95630...~ 103
Ex. “From Point A (-6,2), I counted right 9 and up 5 to Point B (3,7).
Using the Pythagorean Theorem:

d =10079* +5% =10ey/81+25 =10e4/106 =10+10.29563...=102.95630...~103.”

OR

Correct length not rounded to the nearest mile
Correct procedure shown and/or explained

¥4 point

e Correct length
Procedure is missing or incomplete

e Student finds length from A to B, but does not multiply by 10.
Correct incomplete procedure is shown and/or explained
May or may not be rounded or truncated to the nearest mile.

e Incorrect or missing length
Work may have a calculation, copy, or rounding error, early rounding, or
truncation.
Correct procedure is shown and/or explained
May or may not be rounded or truncated to the nearest mile.




ITEM A SOLUTION AND SCORING—2014 GEOMETRY
|

Part Points

2 1 point possible:
i 9
1 point: Correct slope: _g

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

7-2 5
e MmM=—=—
3-76 9 9
m .= negative reciprocal = -3
rise 5
e — =—
run 9

e Shows counting up 5 and right 9.

OR
Y point e Correct slope
Procedure is missing or incomplete
e Incorrect or missing slope
Correct procedure is shown and/or explained
Work may have a calculation or copy error.
3 2 points possible:
. . 9
2 points: Correct equation: y=—-—x+7
(or correct equation for an incorrect slope in Part 2)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:
9
o y=mx+b=>-2= —§(5)+b=—9+b:> -2+9=7=b
= —2x +7
4 5
_ 9 9 9
o (y—y)=mx—x)=>y— 2= —g(x—S) =>y+2= —§x+9:>y:—§x—|—7
All three forms are acceptable.
e Shows counting up 9 and left S to find the y-intercept.
OR
1 point e Correct equation

Procedure is missing or incomplete

e Incorrect or missing equation
Work may have a calculation or copy error.
Correct procedure is shown and/or explained




ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 4

Part 1 Points
Correct Length: 103 miles
_ -G _ 2 _ 2 _ - 2 -g2\ _ _ . 1
Correct Procedure: d=\(6-37+2-7)" =J(9+(5) =/81+25 =10.29;
10.29.10 =103

Part 2 Points
Correct Slope: 7%
7-2 5 . . —
=———— == “In order to be perpendicular to slope of AB 1
Correct Procedure: 3-(76)
5 1 s ’9 2
( A ) the slope must be opposite and reciprocal ( A ).

Part 3 Points
Correct Equation: y= %x+7

N - - 2
Correct Procedure: y—(2)= 4(x—5); y+2-2= %x+9—2; y= %x+7

Total Points 4

4=V
a* Ve 1D
&> UCay +C§”
FIRNE
o> 10,29 Ui,
DA 10 TS * l06m1\f$

i ——— e e

0= -2 5_ 5 6\09”‘"5

) a0 -5'(:@
“Ajg, W ordec Yo ¥
CD 'S
e g <08 PR
T e ogpere B .
e ._4—’//‘__—"“
_ vahon of
S \{ iDm "'L;a) -%) e e mxnﬁ?-t;) o
- ,‘.\.\ )
\J\‘m- Aoy *°\ N:.? NS ot (@) i3

q
'“!ﬁﬁ"lj - A ex Y1,




ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoINT: 3

Part 1 Points
Correct Length: 103 miles
1
Correct Procedure: d=+B+6) +(7-2)* =106 ~10.29; (10.29)(10) =103
Part 2 Points
8
Incorrect Slope: -3
Y
Cgrrect Proc§dure 7=2_53 [calculation error: should be =253 ] -
with calculation error: 3+6 8 346 9
Part 3 Points
Correct Equation B ’_8x 46
for incorrect Part 2: Y= 5
8 8 _ _
Correct Procedure: 2-b= (—g)(S) +b-b; b-2+2= (—g)(S) +2; b="6;b=6
Total Points 3%

D =\_[(;¢-?(.)1 ‘(“"\{l)l
\BtGF+(1-2)
06
= {0.29

(02410} 4103l




ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoOINT: 2

Part 1 Points
Incorrect Length: 100 miles
Correct Procedure JB=6 +(7-2)* =9 +(5)* =~/106 =10.2=10 Y
with truncation: [truncation: =10.2 =10 should be =10.29563...]; 10x10 = 100
Part 2 Points

9
Correct Slope: —

5 1
Correct Procedure: Counting up 5 and right 9 indicated on the student’s diagram.
Part3 Points
Incorrect Equation: y= 7% x+11

2= _—9(5) +b [copy error: should be ~2 = _—9(5) +b]; 2= ls+b ; 1
Correct Procedure s ) s > T s ’

ith : _

WITH COPY EITot 249="9+9+b3 11=b3 y= Y x+1l

Total Points 2V

A=\0O % \Omiu§

1. A= "0(‘:‘-1-3’\5"'\( 1-‘15{ = \ftbm‘i\-es
aT (oA L Tt e
senep|
c\=5)\kr®\" ; Y o
s o

a=\GZ% 420

- ey 1 B ye-
2 unty CohBTE
m\nr-\-om;

TE TO win \pe QU guieaer
Fren Wne wpg of (O VS~

=z
T equaction Soc
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoinT: 1

Part 1 Points
Incorrect Length: 102.95 miles
-2 2, . — _ 3
Correct Procedure .\/(3— 6)° +(7-2)> ; /81+25; 106 =10.29 [=10.29 is OK v,
with truncation: internal work; student later used the calculator value];
10.29x10=102.95 [truncation: =102.95 SB =10.29563...~103 ]
Part 2 Points
Incorrect Slope: 4
a-10_"9_ -3, 0
Incorrect Procedure: 7-1) 6 2~
There is no indication as to how the incorrect points were determined.
Part3 Points
Incorrect Equation: 3D
2 2
3 S 15
Correct Procedure 2= 4(5) +b, 2= T+ b; 1
for incorrect Part 2, 19 I N 19
with calculation error: % = b [calculation error: should be - bl y= DRy
Total Points 1%

O @63
\ﬁ,’if"z?;
(oo = 08
R-%x = \oLADS mikes
@ (o) E\_1®: % "%
D@J‘) U"\-)
Sope o ™= '5/7'

@) 1= h(9)He

-1--Y%9 |
% %)
-4 -3 \a
-9 WZX" 2
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 0

Part 1 Points
Two Incorrect Answers: 3.2 miles; ('1.5,4.5) 0
Two Incorrect Procedures: Attempts to find length and also finds the midpoint.
Part 2 Points
5
Incorrect Slope: 5
7-2 5 0
Incomplete Procedure: ﬁ =5 Did not determine the negative reciprocal.
Part 3 Points
Incorrect Answer: 1
- - 0
Incorrect Procedure: y= 52 7?: = % = "1 Finds the slope between ('1.5,4.5) and (5, 2).
Total Points 0
)Y
I g = =DM L7 D) (344 223
O J —
r ERArw

d = Vjp.avn’ 2 iy

d=3Ames 15, 48)

Y=g

‘?’mz' ™ ~%.$

Mmz7=35 -, [~
3-% 9 re

~6.5
RN = bL.s ~ -/

So AB 1S Poraliel or Congiuent
t9 o,
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ITEM B—2014 GEOMETRY

B. A trophy and award company uses a laser to etch figures on award medals. A computer program directs the
laser in the path shown in the diagram below. Point O is the center of the circle, and points A, B, and C all
lie on the circle.

A

1. The laser etches a 60° angle at B. What is mZx? Show your work and/or explain your answer.

2. IfOC =3 cm, what is the length of AC to the nearest hundredth? Show your work and/or explain
your answer.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item B Scoring Rubric—2014 Geometry

Score | Description

The student earns 4 points. The response contains no incorrect work.
Degree needed in Part 1 and em needed in Part 2.

The student earns 3 — 3% points.
The student earns 2 — 2% points.
The student earns 1 — 1% points, or some minimal understanding is shown.

The student earns 0 points. No understanding is shown.

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

o= |w| ~
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ITEM B—2014 GEOMETRY

SOLUTION AND SCORING

Do not deduct for early rounding or truncating in internal work that results in the correct answer.
Students may write these values for brevity, using the exact calculator value to find their answer.

4 points possible:

Part

Points

1

2 points possible:

2 points: Correct angle measure: ~ mZx =120°  (degrees is required for a 4)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

Ex. The measure of an inscribed angle equals one-half the measure
of the intercepted arc. The measure of a central angle equals the measure of the
intercepted arc. Therefore, the measure of an inscribed angle is one-half the
measure of a central angle that intercepts the same or congruent arcs or

60 = %-méx which means mZx =60-2=120°.

Ex. m/B = lm:‘:(\? and mZx = m:‘E
2
ms£B = %mlx by substitution
1
60=—-mSx
2
mZx=120°

Ex. 60:%-m4x = mLx=60-2=120°
OR

1 point e  Correct angle measure: 120°
Correct procedure is missing or incomplete

e Angle measure is missing or incorrect
Correct procedure is shown and/or explained

13



ITEM B SoLuTION AND SCORING—2014 GEOMETRY
|

Part Points

2 2 points possible:

2 points: Correct arc length: 6.28 cm  (centimeters is required for a 4)
(or correct arc length based on an incorrect angle measure from Part 1)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

n 120
Ex. Arc Length = —— (27r) = —— (2)(7)(3) = 27 = 6.28318...~ 6.28
X. Arc Leng 360( ) 360( )(™)(3) T
Ex. Arc Length = —— (27r) = 122 (2)(3.14)(3) = - (6.28)(3) = 6.28
’ #7360 360 ' 30 '

Ex. A circle has 360 degrees and since m£x =120,
arc AC must be 120 or l01“ the entire circle.
360 3
The radius of the circle is 3 c¢m, so its circumference is equal to 67 .

— . 1 .
The length of AC is 3 of 677 or 27 (approximately 6.28 cm).
. . . 2 .
Ex. 7 radians =180° = 120°+(7 /180) = 57[ radians

s = 1’9:3°§ﬂ' =27 =23.14159...= 6.28318... 6.28
OR

1% points:  Correct arc length but is rounded to a place other than the nearest 100™ or truncated,
or is incorrect due to early rounding
(or correct arc length based on an incorrect angle measure from Part 1)
Correct procedure is shown and/or explained
OR

1 point e Correct arc length:  6.28
Correct procedure is missing or incomplete

e  Arc length is missing
Correct procedure is shown and/or explained

e Arc length is incorrect due to calculation, copy, or rounding error
(may or may not be rounded to the nearest 100™)
Correct procedure is shown and/or explained

14



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Score PoinT: 4

Part 1 Points
Correct Measure: 120°

“/ABC & Zx have the same arc (Z\E ). ... ZB is an inscribed angle, 5
Correct Explanation: which means it’s arc is the measure of the angle x2. ... Zx is a central

angle, which means it’s arc is the same measure of the angle.”

Part 2 Points

Correct Length: 6.28 cm

Correct Procedure: (;ég j x27(3); 6.28... 2
Total Points 4

@Aect,cx

have +pe saxre .
are (&), Treic
s botn:
Cnfe Ct 04 goin AE==
ﬂ & POW Ca <P
\S an nscripec)
e, Whdh (NeanS
s arc S the
feasure of +he arge
*2-%£<ﬁ‘5 @:;O",-Ppt arc © 120°% <X & 0 Wil
\e , mears s A rc is e Same measwe of the
0;?-,( ﬁt is 120, Th&’ﬂ the measure of <Xis'120" 7

.

) 5= -
1) - .":‘ »I"‘.:':

20-- S0 the Measre oF AL 15 120, ther goubuly
du* (%%o)' 211'-(3)_, cince +he radius (&} is Hem.
The arswer 1S 6-23... -
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoINT: 3

Part 1 Points
Correct Measure: 120° )
Correct Explanation: “Since it is 2 times the size of 60°.”
Part 2 Points
Incorrect Length: 6.9
Correct Procedure [120) 27(3): 6.9 [SB 6.28318...~ 628 ] !
with calculation error: 360
Total Points 3
V)T me weud
L]
oc 20"~ Sina
5 ¢S LR tha g
€1,0°. 73
/S
/ v
Q!

=) 0y \m?n\ La,,(,) 27

.w (3)

Wuqm
‘w(mo% AR USRI
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoOINT: 2

Part 1 Points
Correct Measure: 120° )
Correct Procedure: 260 =120

Part 2 Points
Incorrect Length: 25.13 cm

[;22 ) x273% =25.13 There is no indication of how

the incorrect 160 was determined. 3? is incorrect. Either mistake alone
is enough for no credit due to an incorrect procedure.

Incorrect Procedure:

Total Points 2

17



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoinT: 1

Part 1 Points
Incorrect Measure: 110° 0
Incorrect Explanation: “It is more than 90°. My approx. guess is about x=110°”
Part 2 Points
Correct Length
for incorrect Part 1: >.75 cm
Correct Procedure 110 1%
with truncation —x27x3; 5.75 [Truncated from 5.75958...]
for incorrect Part 1: 360

Total Points 1%

D) bonoie
OC}&J ‘g,.\%

,'bf o SOy NON
ot NL (B
WO M

QPP OX.
L;ng igoecut

(1-_ wWo’,

PRI -\ K A\
@A\’dﬂl’lj’fn 55or 1T¢
| AN
WO xqws = AXC \2-y

pre WngIN 2§78 T
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 0

Part 1 Points
Correct Measure: 120°

From the diagram, presumes an equilateral triangle. 0
Incorrect Procedure: . .

No credit for a correct answer due to an incorrect procedure.

Part 2 Points
Incorrect Length: 4.29 0
Incorrect Procedure: Attempts to use the Pythagorean Theorem.

Total Points 0

Fl o

La(: (s

I)Lx:no
g’;))g'-{ 7é-1¢"
179 Vg
T,
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ITEM C—2014 GEOMETRY

C. A spotlight projects a triangular shape onto a cloud.

The side lengths of a triangle projected on a cloud are 16 feet, 16 feet, and 20 feet. The longest side
of the triangle on the spotlight is 0.5 feet long. What is the perimeter of the triangle on the spotlight?
Show your work and/or explain your answer.

The spotlight operator has a second triangular template that he can use on the spotlight. The perimeter
of the new triangle is 2 feet. What is the perimeter of the triangle the second template would project
onto the same cloud? Show your work and/or explain your answer.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item C Scoring Rubric—2014 Geometry

Score

Description

The student earns 4 points. The response contains no incorrect work.
Feet label required in Parts 1 and 2.

The student earns 3 — 3% points.

The student earns 2 — 2% points.

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

The student earns 0 points. No understanding is shown.

W | O(=|N|W| &

Blank — No Response. A score of “B” will be reported as “NA.”
(No attempt to answer the item. Score of “0” is assigned for the item.)
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ITEM C SoLuTION AND SCORING—2014 GEOMETRY

SOLUTION AND SCORING

For this item, it is acceptable for students to write a scale factor. Ex: 0.5'=20'

4 points possible:

Part

Points

1

2 points possible:

2 points: Correct perimeter: 1.3 feet (feet required for a 4)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

o  Find the missing sides first

05 «x
20 16
20x =38
x=0.4 feet

P=04+04+0.5=1.3 feet

e Ratio of sides = ratio of perimeter

0.5_ X

20 16416420

05 x

20 52

20x = 26

x=1.3 feet
OR

Correct Perimeter: 1.3
Procedure is missing or incomplete

1 point

e Incorrect perimeter due to a calculation, copy, rounding, or truncation error
Correct procedure is shown and/or explained

e  Missing Perimeter
Correct procedure is shown and/or explained

e Finds x=0.4 feet
Correct procedure is shown and/or explained
OR

Finds x =0.4 feet
Procedure is missing or incomplete

Y point

e  Sets up correct proportion
Answer and procedure may be missing, incomplete, or incorrect.
Give credit for the following or equivalent:
0.5 «x 0.5 «x x 16
—=—0or —=—0r —=—
20 16 20 52 05 20
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ITEM C SoLUTION AND SCORING—2014 GEOMETRY
|

Part Points

2 2 points possible:

2 points: Correct perimeter: 80 feet  (feet required for a 4)
(or correct perimeter based on an incorrect perimeter in Part 1)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

o 052
20 x
0.5x =40
x =80 feet
1.3 _2
® 16416420 x
1.3x=52(2)
x =80 feet
20 x
[ ] _—=
S 02
20
—5=40:>x=2-40=80
OR
1 point e Correct perimeter: 80 feet
Procedure is missing or incomplete
e Incorrect perimeter due to a calculation, copy, rounding error, or early rounding
(or incorrect perimeter based on an incorrect perimeter in Part I)
Correct procedure is shown and/or explained
e  Missing perimeter
Correct procedure is shown and/or explained
OR
Y5 point e  Sets up correct proportion

Answer and procedure may be missing, incomplete, or incorrect.
Give credit for the following or equivalent:

05 2 13 2 20 «x

r —=
05 2

20 x 52 «x

22



ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 4

Part 1 Points
Correct Perimeter: 1.3 ft.

20 16, 20x 8. _04;05+04+04=13 2
Correct Procedure: S5 x 8 8

The work shows cross-multiplication; it is not crossed out.

Part 2 Points
Correct Perimeter: 80 ft.

32 _x 104 _13x. g 2
Correct Procedure: 1.3 2 1.3 13

The work shows cross-multiplication; it is not crossed out.

Total Points 4

~ Ave dwiange 1N e
Rl ugﬁtgraf res Sermpere oo

De
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoINT: 3

Part 1 Points
Incorrect Perimeter: 9

S X 0= 516); 22X =8,
Correct Procedure 20 16 20 1
with calculation error: 8 1 .

_o. _1 1 2/ 1 y— -

X >0 x . [calculation error: A SB A 1, x=2;.24+2+.5

Part 2 Points

Correct Perimeter

for incorrect Part 1: 115.6

9 52 9—104
Correct Procedure: 22X

5= ; x=115.6 [1156lsroundedfrom1155]
. X

Total Points 3

yo+dol %:_-

Per- .9 '2‘)
.SASIf:? ::;: >0

o 2 Per =¥ :; how Perimeier ]
4 52 ox2zt0 - $(9)=T

-x- 20- .S}m ) {(@7_* ,.___.r-'s%-
4= o Ns ¢ ARG ‘i;“*“*

If this had been a 4 paper, the impossible “.5-.5-1” triangle in Part 2 would reduce the score to 3.
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoOINT: 2

Part 1 Points
Correct Perimeter: 1.3
Correct Procedure: E=i; 20x=8; 20x=8; x=04; 4+4+.5=13 2
20 0.5
Part 2 Points
Incorrect Perimeter: 73.8
1.3 2
Incorrect Procedure: K:_ [procedure error: does not indicate 0
how the incorrect 48 was determined]; 1.3x=96; x=73.8
Total Points 2
\
o Q\‘ ke
20 GA. 5
e X a0u:=8
20 05 %04
03 0.4
.. 05
OHY040.6: 1354
permeter- 136+ )
ao '\'? E'm1
0
13 -2 fpenimert-13
PR
L3w=qe The permers of the Se cond
Y _a2e TOMplatc unen piojccicd iMto
x - _’3.3 med
rne cloudsS 18 73801 0Ny
ine okt
Tonpid SRS g por
¢e oW n LOM PoFe¢ 10
qu xne pof e Of The fompledt

when vted onV the cloudis
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoinT: 1

Part 1 Points
Incorrect Perimeter: 1.6
Correct Procedure —5 =0.025; 0.025%x20=.5; 0.025x16=.4; 0.025x16 =4, 1
with calculation error: 20 .

0.5+0.4+0.4=1.6; [calculation error: SB 0.5+0.4+0.4=1.3]

Part 2 Points
Incorrect Perimeter: 2

“The new triangles measures would be .5, .5, .7 0
Incorrect Explanation: this added up equals 2 in”

Determined the second-template perimeter, with a calculation error.

Total Points 1

5
2o~ 0.025

0QSX29= 5
QI L= N
ol
é“v Wb 1
W&e&‘mﬁﬂ‘ HH
L e nel
‘\‘(‘.ag\es Me s L\)m\}\

be .S, .5, W added ve

SIYTVAE 2"

26



ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 0

Part 1 Points
Incorrect Perimeter: 39 0
Incorrect Procedure: Attempt to find the ratio of volumes.
Part 2 Points
Missing Perimeter: The final answer is not specified. 0
Incorrect Procedure: Performs random calculations.

Total Points 0

’.
If:j_g}, b=th
l/:.}‘.x.
Valg-16-20 .. 00,3
V=g120F4}
)20
‘-1—"’3; -E—"a ,
- 12 . TagEd
4992 F#
4993/ 128 = 39F 43
2,
- 2 LWA :
: -:‘:’; 20 llf-':z. 1620 It Ktatdoto.52gusesd
— o g i L .!
V=20 V=640t (/F)
cyo ~-S¢.5
4 =6, Se5.5 FF
— yo .

3
‘Jpﬁﬁ
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ITEM D—2014 GEOMETRY

D. A carpenter wants to cut a board, represented by the segment shown on the graph below, into two equal
pieces.

1.

2.

y
A

7

6

5

4

3 pd

2

1

0 1234567

What point on the graph represents where the carpenter should cut the board? Show your work.

The carpenter needs to make the cut perpendicular to the board. What is the equation of the line
representing the perpendicular bisector of the board on the graph? Show your work.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item D Scoring Rubric—2014 Geometry

Score | Description
4 The student earns 4 points. The response contains no incorrect work.
3 The student earns 3 points.
2 The student earns 2 points.
1 The student earns 1 point, 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 b; repgrted as “NA.T’
(No attempt to answer the item. Score of “0” is assigned for the item.)
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ITEM D SoLuTiON AND SCORING—2014 GEOMETRY

SOLUTION AND SCORING

Board-Segment Endpoints:

4 points possible:

12) 55

Part

Points

1

2 points possible:

2 points: Correct coordinates: [3, %] or (3,3.5) or [3, 3%]

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

Ex. The carpenter should cut the board at the midpoint of the line segment

Ex.
Ex.
OR
1 point °

representing the board.

HEEE N

27 2 2

Therefore, the carpenter should cut the board at [3, %]

[H_S’ ﬁ] = (3, 3,5)
2 2
“From (1,2) I counted right 2 units and up 1.5 units to (3, 3.5).

From (3, 3.5) I counted right 2 units and up 1.5 units to (5, 5).”

Correct Coordinates: [3, %]

Procedure is missing or incomplete

Missing coordinates
Correct procedure is shown and/or explained

Incorrect coordinates due to a calculation or copy error
Correct procedure is shown and/or explained

One correct coordinate with the correct procedure shown.
Other coordinate is missing or incorrect

Correct coordinates. Missing parenthesis
Correct procedure is shown and/or explained

29



ITEM D SoLuTiON AND SCORING—2014 GEOMETRY

Part Points

2 2 points possible:

. . . . 4 15
2 points: Correct equation or equivalent equation: y=——x+—

3 2
(or correct equation based on an incorrect coordinate in Part 1)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

Ex. The slope of the board is m = 52 = 3
5-1 4

. . .4

The slope of the perpendicular bisector is 3

The line will pass through the midpoint of the segment found in Part 1.
| 4
—3—=——(x-3
y=35=—3(-3)

14
. S
YTITTS

4 15
+

So, the carpenter should cut the board along the line y = —%x+E

2

5-2 3 4

m =———=—=m =——
Board L Bisector
5- 4

:_i(3)+b:_4+b:>7_+8:E:b
3 2 2

Ex.

= ——ix+1—5
4 3 2

OR

. . 4 15
1 point e Correct equation: y = —§x+?

(or correct equation based on an incorrect coordinate in Part 1)
Procedure is missing or incomplete

e Incorrect equation due to a calculation or copy error
Correct procedure is shown and/or explained

e Correct equation with correct procedure
for an incorrect slope shown of the original board in Part 1.
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 4

Part 1 Points
Correct Coordinates: (3,3.9)
5+1 5+2 6 7 2
: o 20 = 2,5 ]=3.35
Correct Procedure ( R ) [ 5 2] ( )
Part 2 Points
. 4
Correct Equation: y= ?x +7.5
372 3 s Y 3)ah 3514 44d1h: ’
Correct Procedure: mEs Ty T 00Ty T B ’
b=175
Total Points 4

©)
,2) (5,8)

Ny ¥ V2
Mmidpoink
CREOR
% #+)=
(3,3.9)

cavgenier
Showld cust' —tha \

boasd ar (3,3.5).

=$\
? :;( :gt PePendicutor eisector's
‘f: Y Ea.' Y1 ewm 18 ?='%3*1-5-
M= 5-3 :-%—
5\ 4

e 3, 3.5 5’5—
N=Mx 4\ (' 3?) m 3

3.5 =-%(5)+b

I

0215 yYy=-Fxalo
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoINT: 3

Part 1

Points
Correct Coordinates: (3,3.9)
C ¢ Procedure: 145 245) 6 7 2
orrect Procedure: RN AR
Part 2 Points
. 2
Correct Equation: y= ?x +5.5
2723 [calculation error: should be = 3 ]; opp recip = —; 1
Correct Procedure 5-1 2 4 3
with calculation error: -2 "2
y—-3.5 =T(x+' 3); y—3.5+3.5 =Tx+2+3.5
Total Points 3




ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoOINT: 2

Part 1 Points
Correct Coordinates: (3,3.9)
+1 5+ 2
Correct Procedure: 2, ﬂ; E, Z 3 3, 3l
2 2 22 2
Part 2 Points
. - 1
Incorrect Equation: y=—x+3—
3 2 0
Incorrect Procedure: Determined the slope of the perpendicular bisector
) and used the original board midpoint y-value for the y-intercept.
Total Points 2

ridp ks, Yt

‘) Gl Fd" Vi vor "*j : 3
\Z H
o
st 5t=
Z,
« ji. -
T,
7,%%
e, conponder ol
 Ave Vomd X
{,o‘)vftlnf\-ks (77;7’ 6)
; __P:_KJ{ ot qqi Ya- ),
1) |’ Z_ro -i::.;r
“ecord pant 52 =3
g5 51 e

._.-,:i:er?)‘i ‘
W="3 ' B IS',h\,L ‘J"/W
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoinT: 1

Part 1 Points
Incorrect Coordinates: (3.5,3.5)
+ +
(1,2) (6,5) [copy error: should be (1,2) (5,5)]; [6 1, > 2}
Correct Procedure 2 2 1
with copy error: 7 7
272
Part 2 Points
. 3
Incorrect Equation: y= 3 x+1.4
0
Incorrect Procedure: Determined the slope and equation
) of the original board with the incorrect coordinates.
Total Points 1

MO
(PR
L

m \:\i \ ;\:}‘)
\_w@_g .7;,.6\

B Snonid Cuk
A \gOaA ¢ ax
vy (36,55 5).

2.) (\ ?7',\ ﬁn\\g\ ENNAD
- % 1= sk\*\o
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Score PoinT: 0

Part1 Points
Incorrect Coordinates: (2,1.5)
Incorrect Procedure: (%%} [incorrect procedure: should be (%,%) ] 0
Part 2 Points
Incorrect Equation: x= % +7.5 0
Missing Procedure:

Total Points 0

Qi g

(L) 59

Gz =)
X, 19)
- M 5

T

P f“ A1
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ITEM E—2014 GEOMETRY
|

E. Thep

izza restaurant made a pizza in the shape of a regular hexagon for Alejandro’s party. A circular pie

was cut into 6 equal slices and then the outside corner parts were removed. The pie at this restaurant is 14
inches in diameter.

What is the area of the circular pie? Round your answer to the nearest hundredth of a square inch.
Show your work or explain how you found your answer.

What is the area of each triangular piece of the hexagonal pizza? Round your answer to the nearest
hundredth of a square inch. Show your work or explain how you found your answer.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item E Scoring Rubric—2014 Geometry

Score | Description
4 The student earns 5 points. The response contains no incorrect work.
3 The student earns 3% — 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” W‘i‘ll"’b.e rep(?rted as “NA.T’
(No attempt to answer the item. Score of “0” is assigned for the item.)
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ITEM E SoLuTION AND SCORING—2014 GEOMETRY

SOLUTION AND SCORING

Do not deduct for early rounding or truncating in internal work that results in the correct answer.
Students may write these values for brevity, using the exact calculator value to find their answer.

5 points possible:

Part Points

1 2 points possible:
2 points: Correct area: 153.86 in”>  (using 3.14)  (in’ is not required for a 4.)
Or
153.94 in*>  (using ) (in? is not required for a 4)

(If a label is used on a 4 paper, it must be correct.)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

Ex. A=nr*=(3.14)(7*) =153.86 (using 3.14)

Ex. A=’ =x7> =153.93804...~153.94 (using )
OR

12 points e  Area is correctly rounded to a place other than the nearest hundredths
or truncated
Correct procedure shown and/or explained

OR
1 point e (Correct area
Procedure is missing or incomplete
e Incorrect or missing area
Correct procedure is shown and/or explained
Work may have a calculation, copy, or rounding error,
or early rounding or truncation
or the label exponent is attached to the numerical value.
OR
¥ point e Incorrect area due to two errors:

calculation, copy, or rounding error, or early rounding or truncation

or area is correctly rounded to a place other than the nearest hundredth
or the label exponent is attached to the numerical value.

Correct procedure is shown and/or explained; may be incomplete.

37



ITEM E SoLuTION AND SCORING—2014 GEOMETRY

Part Points

2 3 points possible:

3 points: Correct area: 21.22 in’ (in? is not required for a 4)
Or
21.21in>  (only if the student used trigonometry)
(in? is not required for a 4)
(If a label is used on a 4 paper, it must be correct.)
Correct procedure is shown and/or explained
Give credit for the following or equivalent:

e “Each triangle is an equilateral triangle, so each angle is 60 ° .
The altitude divides the triangle into two 30-60-90 triangles.

The hypotenuse (radius) is 7, the short leg is 7, and the long leg is 3.5V3.

A:%\B) = 21.21762...=21.22
2 2
b AEquilatcralTrianglc = a \/g = 7 \/E = 49\/5 = 2121762% 2122
4 4 4

o in60=cos30 :%: X =7+0.86602...= 6.06217...
or
tan 60 =%:> x =3.51.73205...= 6.06217 ...

or
tan 30 :Ej x:L:6.O6217...
x 0.57735...
and
A=%:M:21.21762...z 21.22

2

e sin60 =cos30:$:> 6.06 =x:>%(7)(6.06) =A= A~2121

(only if the student used trigonometry)

OR
2 points e Area is correctly rounded to a place other than the nearest hundredth
or truncated
Correct procedure shown and/or explained
OR

12 points e Correct area
Procedure is missing or incomplete

e Incorrect or missing arca
Correct procedure is shown and/or explained
Work may have a calculation, copy, or rounding error,
or early rounding or truncation
or the label exponent is attached to the numerical value.
OR

1 point e  Correct or incorrect area due to two errors:
calculation, copy, or rounding error, or early rounding or truncation
or area is correctly rounded to a place other than the nearest hundredth
or the label exponent is attached to the numerical value.
Correct procedure is shown and/or explained; may be incomplete.
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Score PoinT: 4

Part 1 Points
Correct Area: 153.86 in> Uses 3.14. 5
Correct Procedure: 77* =153.86
Part 2 Points
Correct Area: 21.22 in?

43,50 =775 22 +12.25=49; Vx’ =+/36.75; x =6.06; 3
Correct Procedure:

7(6.06) 9122

Total Points 5

2
O p-Xr .= TR R
A= 7 |

A= ;93.%

i
&

The area e BT IO T R
Coveudpr pie s B38BA L fnEnanEis

=_2 PLILi] FEFTE e
@ X ¥35-7  Hi e -

Aridas:# yans T
82" b

o e LN Dox ERTL TN D SO WA TR TORY

Y =4 Ob _ (ENENARAEN R RN N

- . R . -4 B- Tt P e =

poodd e s L HHHEHHHTHETH

A ,-,-,,%b_ LT LTL L
= 7046%) Erch idudied frimgle has an
= ot 21333

A=A
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoINT: 3

Part 1 Points
Correct Area: 153.94 square inches 5
Correct Procedure: 777 =153.94
Part 2 Points
Correct Truncated Area: 21.21 square inches

t Proced 2 2
CQHec roce 1'1re 73 =21.21 [truncated from 21.21762...]
with truncation:

Total Points 4

O d:-1 -
= ImnENuaRansNYE

NN §ises
17 12, 5>.94

oo Hagore jesRuiRacE
]
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Scork PoOINT: 2

Part 1 Points

Correct Area: 154 in* Not rounded to the nearest hundredth.

1%
Correct Procedure: 77* =153.93804 =154 ’

Part 2 Points

Incorrect Area: 42 in?

7’43 |
4

=42.43524479 [calculation error: SB 21.21762...]

Correct Procedure
with two errors:

=42 [Not rounded to the nearest hundredth]

Total Points 2V

‘e M/ =T ey

1R 3 Qavod [ INN'F SN i
- N 4 Iy 5
- 54 1n _ AN
O TN T
— 1 e ] i-
z : - : + . N R
Z, > J3 T L T T T I LT LT T
L FOREID A S I B S0 R A A I
4 T AT T e e T
T bt _J__.j:_ B R N ¥4
724 3 IEASTNE M A B A W A
Z UTMBB TN Hp T

z4zan’t
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY

Scork PoinT: 1

Part 1 Points
Two Correct Areas: 153.9 or 154 Two correct answers;

) both not rounded to the nearest hundredth. 1%
Correct Procedure: 7(7)* =153.9
Part 2 Points
Two Incorrect Areas: 25.6 or 26 0
Incorrect Procedure: 154/6

Total Points 1%

0:2) \8o, : T
G-2)\80 '. . 1
40800~ 120

223.;0 wonalay- O €0ual
S b v L
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 GEOMETRY
|

Score PoinT: 0

Part 1 Points
Incorrect Area: 25 inches 0
Incorrect Procedure: 714 ; 616 ; /616 ; 25
Part 2 Points
Incorrect Area: 4 inches 0
Incorrect Procedure: 25+6=4

Total Points 0

9,‘1‘-‘-11'{"'
A= efi*

—'g_-_-
3
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