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INTRODUCTION
|

The Arkansas Comprehensive Testing, Assessment, and Accountability Program (ACTAAP) includes Mid-
Year and Spring Algebra I End-of-Course Examinations for students completing Algebra I or the equivalent for high
school graduation credit. In addition to the Mid-Year administration, a Fall Algebra I End-of-Course Examination
and Fall and Spring administrations of the Online Alternative Test for Algebra I were offered for students who
were retesting in Algebra I. The examinations consist of questions that directly assess student knowledge. The
Fall, Mid-Year, and Spring examinations consist of both multiple-choice and open-response questions while the
online examinations consist of only multiple-choice questions. The development of the Algebra I End-of-Course
Examinations was based on the Arkansas Algebra I Mathematics Curriculum Framework.

In January or May 2014, all students who had completed or were completing the required course work for
Algebra I for high school graduation credit participated in the Mid-Year or Spring Algebra I End-of-Course
Examination. Students retesting in Algebra I were also provided the opportunity to test with the Fall and/or
Mid-Year Algebra I End-of-Course Examination and/or the Online Alternative Test for Algebra I. Results of the
Algebra I End-of-Course Examination 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 Algebra I 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 Algebra I open-response items.

Additional information about the Algebra I 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 Algebra I End-of-Course Examination are developed
with the assistance and approval of the Algebra I Content Advisory Committee. This committee comprises
active Arkansas educators with expertise in Mathematics education. The Algebra I Content Advisory Committee
develops and reviews multiple-choice and open-response items to ensure that they reflect the Arkansas Algebra [
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 Algebra I 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 Algebra I 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 Algebra I 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 Algebra I 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
Algebra I 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 Algebra I End-of-Course Examination.
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ITEM A—2014 ALGEBRA |
|

A. Tedis 1 year older than twice Kelly’s age in years. The sum of Ted and Kelly’s ages, in years, is 49.

Write a system of equations that can be used to relate Ted’s age (7) and Kelly’s age (K).
What are Kelly’s and Ted’s ages, in years? Show your work or explain your answer.

How many years from now will Kelly’s age in years be 75% of Ted’s age in years? Show your work
or explain your answer.

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

Item A Scoring Rubric—2014 Algebra I

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” W‘i‘ll’}).e rep(?rted as “NA.’.’
(No attempt to answer the item. Score of “0” is assigned for the item.)




ITEM A SOLUTION AND SCORING—2014 ALGEBRA I
|

SOLUTION AND SCORING

4 points possible:

Part Points

1 1 point possible:
1 point: 2 correct equations: T=2K+1
and or equivalent
T+K=49
OR
% point: ° 1 correct equation
° Two correct equations and (an) additional incorrect equation(s)
2 2 points possible:
1 point: 2 correct answers: Kellyis 16 and Ted is 33

Or correct answers based on incorrect equation(s) in Part 1

OR
V5 point: 1 correct answer: Kellyis 16 or Ted is 33
Or correct answer based on incorrect equation(s) in Part 1
AND
1 point: Correct and complete procedure shown or explained

Give credit for the following or equivalent:
If solved algebraically, work may contain 1 calculation error

° Using Substitution:
T+K=49 —» T=49-K

49-K =2K +1
48 =3K
16=K T=2(16)+1=33

° Using Elimination:
T=2K+1

T-2K =1

—(T+K =49)
—3K=-48 —> K=16
T+16=49 —» T=33

o Using Guess and Check:
Tedis33 and Kellyis 16
33=2(16)+1 and 16+33=49 (both are required)

Note:  Guess & Check procedure point can ONLY be awarded if
BOTH answers (16 & 33) are correct and receiving credit.

5



ITEM A SOLUTION AND SCORING—2014 ALGEBRA 1

Part Points

3 1 point possible:

Y point: Correct answer: 35 (years)
AND
Y point: Correct and complete procedure shown or explained

Give credit for the following or equivalent:
If solved algebraically, work may contain 1 calculation error

° Let x = # of years
16+x=.7533+x)
16 +x =24.75+.75x
25x =8.75
x=*#

o Guess and Check:
35 years because. ..
16+35=51 and 33+35=68 (not required)

51=(.75)(68) (required)
° Age difference:
35 years because:
T-K=17= 1
4
T =417 =68 (required)
K=68-17=51 (required)
or K =317=51 (required)
or K= %T = %-68 =51 (required)
68—-33=35 or 51-16=35 (not required)




ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Score PoinT: 4

Part 1 Points
T=2K+1and T+K =49

Correct equations: [ K =49— (2K +1) is the correct addition of the two equations 1
and can also be used to solve; thus the answer receives full credit.]

Part 2 Points
Correct answers: “Kelly is 16 years old Ted is 33 years old” 1
3K 48

Correct procedure: 2K+1+K:49;3K+1:49;T=?;K:16;T:49—16:33 1
Part3 Points
Correct answer: “After 35 years...” Vzs

164y = 75(33+y) 16+ 2475+75y;

100 100

Correct procedure: ¥z

16004100y = 2475+ 75y 25y ﬁ =35

g 5 25007

Total Points 4

DT=-2k+4
K = 49 -(2k+1)
13\(-”5
2
DAy k=49
K +1 =1
=\

T=49-16

T= 3%
KQ“ij S 16 casold
Ted’ s

K= ’As#ﬁmou
?@»5- ?5(534L)_

T 100
le+y = 2435 +39Y
1600+ 100y = 5995435y

= 2315

ACter 25 %86 Kelly's age wilbe 15% of Ted's age .



ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoINT: 3

Part 1 Points
| Incorrect equations: ‘ 0

Part 2 Points
Correct answers: “Ted is 33, Kelly is 16.” 1
Correct procedure: 49—-1=48+3=16x2=32+1=33 1

Part 3 Points
Correct answer: “In 35 years...” VZs
Complete procedure: 17x4=168; 68—17=51 Y
Total Points 3

4q \ uUrB’ = (¢ o= 3@*\"?? "2 17 T

b AL 2.3 \M\“\ o .
CRE -

e ————

Teas N\ RS e
\FLT Q0 T e vt XD

- gt L?-— "x.._..g_.
\Wlal —;,l}’i:.‘.. = ==
"7(_‘% - 3>

WIS (O WOMLIEN LN 6 Wl
of eo™ W\ 062



ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoOINT: 2

Part 1 Points
| One correct equation: ‘ T=2K+1. %
Part 2 Points
Correct answers: T=33andK=16 1
16x2=32; 32+1=33 Doesnotshow 49— K =2K +1, 48=3K , or
Incomplete procedure: 16 = K . The above answers do not reflect the other incorrect procedures; 0
those computations are considered abandoned.

Part 3 Points

Correct answer: “35 years later” VZs
51

Correct procedure: 51-16=35; P =0.75 V2

Total Points 2%

L T= K~

A |
e CIFITas
T 2\ 1 E
o i g -T- "-:3
- e +\ --r,o;
[ | -
T AT a-) _
Z. % |otenr
) F’ 3
1Ll _ oys
33
54 _
=Y .
-1 11
35 yans



ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoinT: 1

Part 1 Points

K +T =49 . There are four more equivalent equations.

ion: T . . . ’
One correct equation b 1=K isan incorrect version of 2K +1=T". &

Part 2 Points
Correct answers: K=16and T=3

Incomplete procedure: 49—-1=48; 48+3; K+ 2K =49 is incorrect. 0
Part3 Points
Incorrect answer: “8 years — 9 years” 0

33x.75=24.75; 24.75—-16=8.75

Incorrect procedure: Computes in how many years Kelly’s age will be 75% of Ted’s current age.

Total Points 1%

\Y) T=Ted AKALT T ‘F;K"““;‘
= yell -\ =x HA-k®
s T et B L CR L

) k=l q

_ H
TERS Lo kaav®d

2.) 33y .7S 24,78
2y .73

-1\ R ars — 9 evs
SRS L
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ITEM A SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Score PoinT: 0

Part 1 Points
| Incorrect equation: | (T +12K =49 0
Part 2 Points
Incorrect answers: “Kelly is 2 years old. Ted is 47 years old.” 0
Incorrect procedure: 49+-2=245;245+1=255; 255%x2; 49—-25.5=23.5; 23.5x2=47 0
Part3 Points
Correct answer: “35 years” 0
Incorrect procedure: T5X47=35.25=35 0
P ure: No credit for a correct answer from an incorrect procedure.
Total Points 0

Q’* \}’LZ uQ

@ [&\\j s and Ted’'s ages uq £ 1:1uS

EOWQ % t-L_c;
Kell i« Tyears gld. E 1 “"‘:“,1? e T
Ted Vs \Hyeuﬁ dd.¥= 13 ol Ye{'s.

' - ?
3 muz;a € n L . ‘47!

wAll be h % M,
25,18 3$° years
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ITEM B—2014 ALGEBRA |

B. Andrew collected data on a pair of rats about their mass as they aged. He graphed the data as shown below.

Mass of Rat Pair
600
550 e
2 500 -
g 450 -
‘Sb o /
8 400 — /-/
2 350
= 300 -/'/
250 —e— Male Rat
200 1 1 1 1 1 1 —a— Female Rat
0 1 2 3 4 5 6 7

Age (in months)

1.  Create a matrix that contains the data in the graph with “Male” and “Female” for the columns and
“Age” for the rows. Be sure to label your rows and give the matrix a title.

2. Andrew collected data on male rat behavior using tally marks. Organize the data into a single matrix.
Be sure to include labels and a title.

Male Rats, 3 Months Old: Male Rats, 4 Months Old:
Grooming LH1 Grooming [//
Nesting [// Nesting [/
Play-fighting _LH1 _HHT Play-fighting _LH1 _HH+ /]
Feeding _LH+ /] Feeding _LH+ JHT
Male Rats, S Months Old: Male Rats, 6 Months Old:
Grooming [/ Grooming _LH{
Nesting [// Nesting [//]
Play-fighting _LH1 _HHT Play-fighting _LHT+ HH ||
Feeding |+ HH HH Feeding W HH HHT |

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

12



ITEM B SoLUTION AND SCORING—2014 ALGEBRA |
|

Item B Scoring Rubric—2014 Algebra I

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 be reported as “NA.”
(No attempt to answer the item. Score of “0” is assigned for the item.)

13



ITEM B—2014 ALGEBRA 1
|

SOLUTION AND SCORING

4 points possible:

Part Points

1 2 points possible:
2 points: Correct and complete matrix
Give credit for the following or equivalent:
Ex.
Mass of Rat Pair
Male Female
3 months| 400 300
4 months| 425 325
5 months| 500 375
6 months| 550 450
OR
1 point: 1 or more labels (including title) are missing or incorrect

but matrix is otherwise correct
or
1 element is incorrect but all labels (including title) are correct

NOTE: The definition of Matrices in the Arkansas Frameworks is “Ordered tables or listings of
numerical data,” consequently a specific format is not required.

2 2 points possible:
2 points: Correct and complete matrix
Give credit for the following or equivalent:
Ex.
Male Rat Behaviors
(Age in months)
3 4 5 6
Grooming| 5 3 2 5
Nesting| 3 2 3 4
Play-fighting| 10 13 10 12
Feeding| 8 10 15 16
OR
1 point: 1 or more labels (including title) are missing or incorrect

but matrix is otherwise correct

or

1 element is incorrect but all labels (including title) are correct

14



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Score PoinT: 4

Part 1

Points

| Correct matrix:

‘ Correct values, title, and labels.

2

Part 2

Points

| Correct matrix:

‘ Correct values, title, and labels.

2

Total Points 4

@ﬂaﬁﬁ&#&;‘ﬁ
’? Moale Female -
40 WO
Sy 5
- 376
Glgp0  H50
@
Male ot behauor G = greoming
G.. NP F N = restny
s[5 3 10 | R = ploy-Feshss
) fver)
f4l3 21310 i
&
§> {2 31017
6| &5

12 16
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoINT: 3

Part 1 Points

Correct values, title, and labels.
Additional matrix is titled, so it is not confused with the expected matrix. It

Correct matrix is not incorrect, so it is considered additional non-essential information that

does not warrant a score reduction.
Part 2 Points
Incorrect matrix: Correct title and labels. One incorrect value. F6: 15 SB 16. 1

Total Points 3

Two of the totals in Part 2 are incorrect: 48 SB 45; 49 SB 48. Although the totals are not required,
if there had been no incorrect values in the matrix, these incorrect totals would warrant a score reduction from 4 to 3.

Rok Mys fF Ra¥s l\?_ﬂss of Mol -Fomaud
o Mouw forall
—al ‘*_’j - 1 '—q'- |
W S5V K : -
" ak A2 o
£l 2 w o |
gl I L mEu.
AAE Lin ontng) g W [
M= mau T —ﬂﬁ_ﬁ:
F’v Rm‘u . h; . v E
I :: “ ba irJ
; =
al 11 |
Man Rars, 2-Lwamins oLd
5] Totol: 30 mens
. 3 2 Erooming: 1D
Gwo?mrﬂ e a g [ Mishrg: ’ 2
W“j 3 2 Plc:j- ﬁswhna ‘ug
?\a%—ﬁsm‘-ﬂ 1o 13 e} 2 ﬁrum&t w9
flt(lin% B 10 1S ‘l'o ...J
3 ARt (morng) Y
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ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoOINT: 2

Part 1 Points
| Correct matrix: ‘ Correct values, title, and labels. 2
Part 2 Points
Correct title. Missing age label to indicate what the 3, 4, 5, and 6 represent.
Incorrect matrix: This error alone would make the Part 2 score 1. 0
correct matrix. Two incorrect values: P4: 12 SB 13 and F3: 9 SB 8.

These errors alone make the Part 2 score 0.

Total Points 2

Meen, 02 Dot e

N hie
ERI0®)
gl 28
(?'55 a0 3O
o B0 4o
¢ Meess oF oy vawr

G;]rw\‘\‘w\g 6 3 2 z)
hesting| 3 7 \% 1L

pm-%qhﬁng O L 2 1o
Feeairg | Q10

17



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoinT: 1

Part 1 Points

Correct values. Missing title.

1 iX: .. 7
heorrect matrix Missing age label to indicate what the 3, 4, 5, and 6 represent.

1

Part 2 Points
Incorrect matrix: Single-column matrix with the totals of the behaviors. 0
Total Points 1

Ay F
% 0 ,W
4 ka5 2?
5 ko 3%
6 IW

-~

18



ITEM B SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|
Score PoinT: 0

Part 1 Points
Incorrect matrix: Correct title and labels. 0
) Three incorrect values: 4M: 420 SB 425; 4F: 320 SB 325; 5F: 390 SB 375.
Part 2 Points
Incorrect matrix: Single-column matrix. Tally-mark-totals are OK. 0
Total Points 0
mags Ofs fat Ry
\ ....a-[ l Fos \ |
]
| 4o0 200
5pw 34D
6l 550 450b
\ 2% |

7)) Mol QS \dotad
Grooming | THL TSy )
anmi L L

?la\.ﬁ'q :
fredg

AL R TR L HEE S TR

- 40 R TR B g, L
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ITEM C—2014 ALGEBRA 1

C. A cell phone family plan costs $50 per month for the first person and $10 per month for each additional
person, x, up to four additional people. The equation y =10x + 50 represents the cost, y, of the plan per
month.

1.  Make a table to find the possible costs for the plan. Show your work and/or explain your answer.
2. What are the domain and range of the equation?

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item C Scoring Rubric—2014 Algebra I

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” wili b’?.repor.ted 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 ALGEBRA |
|

SOLUTION AND SCORING

4 points possible:

Part Points
1 2 points possible:
2 points: Correct table
Correct procedure shown or explained
One procedure computation may be missing
Give credit for the following or equivalent:
Ex.
Additional Users (x) Plan Cost (y)
0 10(0) + 50 =50
1 10(1) + 50 = 60
2 10(2) +50="70
3 10(3) + 50 =80
4 10(4) + 50 =90
OR
1 point: ® Correct table
Procedure is missing or is missing more than one computation
° Incomplete table: “x = 0” is missing
Procedure complete
® Correct procedure; table is missing or incorrect
A correct graph is acceptable for procedure
° Correct procedure based on an incorrect table
° Table has 1 incorrect value due to a calculation or copy error
Subsequent values may be based on that 1 error
Correct and complete procedure shown
OR
Y2 point: ® Incomplete table: “x = 0" is missing;
Procedure is missing or incomplete
° Incomplete table: “x = 0” is missing
One incorrect value due to a calculation or copy error
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ITEM C SoLuTION AND SCORING—2014 ALGEBRA 1

Part Points

2 2 points possible:

1 point: Correct domain: Domain = {0, 1, 2, 3, 4}

Other protocols accepted: 0, 1,2, 3,4; (0, 1,2, 3,4);[0, 1, 2, 3, 4]
Or correct answer based on Part 1

AND

1 point: Correct range: Range = {50, 60, 70, 80, 90}
Other protocols accepted: 50, 60, 70, 80, 90; (50, 60, 70, 80, 90);
[50, 60, 70, 80, 90]
Or correct answer based on Part 1
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Score PoinT: 4

Part 1 Points
Correct Table: Contains all expected x and y values. 1
Correct Procedure: Shown in table. 1
Part 2a Points
| Correct Domain: ‘ {0,1,2,3,4} 1
Part 2b Points
| Correct Range: | {50, 60, 70, 80, 90} 1
Total Points 4

Omﬂhmkb’e.
Y1y=x* !
O} 19(Q) +sv JLLLLLE Y]
' — . -1»--—1
] +50

o(gsv

Blhetae= e domain
¢ mye. Q-F fhe ! -

Rdy£L3)

750, 60,70,60, 793
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoINT: 3

Part 1 Points
Correct Table: Contains all expected x and y values. 1
Missing Procedure:
Part 2a Points
| Correct Domain: ‘ 0,1,2,3,4 1
Part 2b Points
| Correct Range: | 50, 60,70, 80, 90 1
Total Points 3

Vo XY
0 |&o
I w0
2 7o
3|30
y [0

2. Domain:
o234
Ponge

0,10,70,80490
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoOINT: 2

Part 1 Points
Incomplete Table: Missing x =0 and y = 50. 1
Correct Procedure: Shown as part of table.

Part 2a Points
Correct Domain

for incomplete Part 1: 1,2,3,4 !
Part 2b Points
Incorrect Range

for incomplete Part 1: 10,30 0

Total Points 2

=T [w [wie

-—_2_ 10 U4Y T
3 3t6Y
1 -

2, Aamﬂlﬁé DRIRTY
begwéf Y At m)

X% Gnd ot diffesent;

Taerangl oS 19,50
bleavg Thafs tat ),
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoinT: 1

Part 1 Points

Missing Table: 1

Correct Procedure: All expected calculations shown.

Part 2a Points

Incorrect Domain: “Domain = $10 for every month for each additional person” 0

Part 2b Points

) “Range = x + 50 for 1¥ person per month,

Incorrect Range: and then however many people he/she adds.” 0

Total Points 1

® | |
\ | "‘

1.106) 50 €3

2 1a(yrse L8}

2, [0G\WrsoCBS)

d. :c;(.q)u%
s 1o+

S

Domain =810 for ey
mMon+n for eaern additivel
Pevson

Ro,qc-, xt+so fovr
1A% PersON ey “\Of%lm

Hen Nowever
people Nefsne odds |
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ITEM C SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Score PoinT: 0

Part 1 Points
Incomplete Table Missing x =0 and y = 50. Error: x =1 and y =50 SBx =1 and y = 60.
with error: Error carries through all x values. 0
.. Because there is no procedure,

Missing Procedure: . . . . .

there is no evidence of a calculation error = no credit for table entries.
Part 2a Points
Incorrect Domain: “The domain, or x value, 0

) is the number of additional people you can add to the plan.”
Part 2b Points
) “The range, or y value,
Incorrect Range: is the cost of the plan depending on how many people use the plan.” 0
Total Points 0

el

l

X

1
(-
S
Y

a0

| 5

ond wgﬁmggg;gsszqg;ﬂ_

1349

@ e c\om?r’\. or * value, s +he

Nnumbecr of additional Propie you
can  «dd Yo the slan.

ne conge, or Y volue, (s Hne
(es ¥ cé the an PLp end T rig on
how mc.% ?aop\e Veé 'rb\e Plc«m.
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ITEM D—2014 ALGEBRA 1

D. A certain square pyramid has a ratio of base length to height of 2:3. The volume and surface area of this
pyramid can be found using the formulas

Volume = l(x)2 (i xj and
3 2

Surface area = (x)” + %(4x)(§\/ﬁj

where x = the length of a side of the base.

1. Simplify the volume formula. Find the volume of this type of pyramid if the length of the side of the
base is 10 feet. Show your work or explain your answer.

2. What is the surface area of this type of pyramid if the length of a side of the base is 16 feet? Show
your work and round your answer to the nearest square foot.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item D Scoring Rubric—2014 Algebra I

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.rep01jted as “NA.”.
(No attempt to answer the item. Score of “0” is assigned for the item.)
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ITEM D SoLuTION AND SCORING—2014 ALGEBRA 1
|

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.

Missing units are acceptable.
Incorrect units are a 4/3 issue.

4 points possible:

Part Points
1 2 points possible:
. 1 3 x3
Y5 point: Correct formula: Volume = Ex or = 5
AND
Y point: Correct and complete procedure shown or explained
Work may contain a calculation or copy error
Give credit for the following or equivalent:
Ex.
1
Volume = —(x)2 (zx)
3 2
1
- (x)? [ﬁ xj
Z 2
1 3
=-xor =
2
AND
Y5 point: Correct volume: 500 ft’
Or correct answer based on incorrectly simplified formula
Note:  If label exponent is attached to the numerical value,
deduct ¥ point from Part 1 point total.
AND
Y5 point: Correct and complete procedure shown or explained
Work may contain a calculation, copy, or rounding error,
or early rounding(s)
Give credit for the following or equivalent:
1 1
Ex. Volume 25(10)3 =~ (1000) =500 3
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ITEM D—2014 ALGEBRA 1

Part Points

2 2 points possible:

1 point: Correct area: 1066 (ft%)
rounded to the nearest square foot

OR
Y point: Answer correctly rounded or truncated to a place
other than the nearest square foot
or label exponent is attached to the numerical value
AND
1 point: Correct and complete procedure shown or explained

Work may contain a calculation, copy, or rounding error,
early rounding(s), or truncation

Give credit for the following or equivalent:

Ex.

Surface area = (16)° +%(4 x 16)(%@]

:256+%(64)(8\/E)

=256+32(8v10)

=256+256+/10 acceptable answer
=256 (l +/10 ) acceptable answer
=1065.54308...

~ 1066 ft’ acceptable answer
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Score PoinT: 4

Part 1a Points
L,
Correct Formula: Ex
1
C t Procedure: lxz(é)c —léxzx—lx3
orrect Procedure: 3 > 3 >
Part 1b Points
Correct Volume: 500 feet’
1 1 1
Correct Procedure: E-(IO)3 = 5-1000 =500
Part 2 Points
Correct Area: 1066 feet’
x2+(2x)(£\/ﬁj:xz+x2m:x2(l+\/ﬁ); 16)*(1++/10) ; 2
Correct Procedure: 2
256(1++/10) =1066
Total Points 4

gani” PR
| L4t = y0iv =€ =)

’L)_ s (AN5R) = at &*ﬂ)ﬁ%‘m} Ko S
K (1)

T8 @ D
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoINT: 3

Part 1a Points
Missing Formula: 0
Missing Procedure:
Part 1b Points
Correct Volume: 500
1 3 1
Correct Procedure: g(l 0)° [EIOJ =500
Part 2 Points
Correct Area: 1066 sq ft
1 16 2
Correct Procedure: (16)* +5(4-1 6)(;@) =1066
Total Points 3

.V J?_Lv\ (gx)

vy o) () @1

6 (V) W) gr )
() rEe)s Yo )- Wsi‘?\
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoOINT: 2

Part 1a Points
1
Correct Formula: —X
2
1
) , 13 1,
Correct Procedure: XTex=Xx"; —e—=—X
32 2
Part 1b Points
Correct Volume: “five hundred ft.*”” and 500 feet.’
1 1 1
Correct Procedure: 5(10)3 ; E(IOOO) =500
Part 2 Points
Incorrect Area: 7286 square feet
1 1
(16)* +-(4016)) (;Jﬁj ; 256 +%(64)(8x/ﬁ) ; 0
Incorrect Procedure:
256+32 = 288(8+/10) = 7286
[process error: added 256 + 32 before multiplying]
Total Points 2

" el (24)

i s s
20 L e

; 7 W'Ib&.,i 5\6‘)

1Se™ '/'a(é‘fXg i)

w6+32= 788(W0) = 7244
T}‘?Mf"ﬁll‘s 7260 2 Wéﬁ
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ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoinT: 1

Part 1a Points
Missing Formula: 0
Missing Procedure:
Part 1b Points
Incorrect Volume: 499.5
—_ 1

Cgrrect Procc?dure l(10)2 z(10) ; 33.3%x15=499.5 [calculation error: should be =500 ] &
with calculation error: 3 2
Part 2 Points
Incorrect Area: 7286 ft*

(16)* +l(4(16))(E\/ﬁj s 256+ 32(2@) : 288(8+/10) ; 0
Incorrect Procedure: 2 2 2

[process error: added 256+32 before multiplying]; 288(25.3); 7286

Total Points Vs

) 56
7096)
B33(9)-

@ o +300 (37

W H) 7o)
2565 () (F V)
250+32{8 )
(2o (etE))
F B (53

(Z3ei)

34



ITEM D SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Score PoinT: 0

Part 1a Points
Missing Formula: 0
Missing Procedure:
Part 1b Points
Incorrect Volume: 48.33 Sq ft
Laoy(210]: 3333[ 2101 3333+15-4833 0
Incorrect Procedure: 3 2 2
[process error: added instead of multiplied]
Part 2 Points
Incorrect Area: 313.29 Sq ft.
1 16
16)” +—(4(16))| —~/10 |; 256 +32+25.291=313.29 0
Incorrect Procedure: 16)"+ 2( ( ))( 2 \/—j
[process error: added instead of multiplied]
Total Points 0

(VE "l; ‘-")1(%*)
o - () FT ) (V)

N ()

52.57 (4le)
,_’3..:;3 +1€ = qf!?ﬂ%

e —

———

2) (10« 7(4) (”f) ),

2501 32 ,,;24.2‘“_—,313,?.‘!3,:4-_
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ITEM E—2014 ALGEBRA |

E.

A small company that makes stuffed bears uses the equation B = 57 p + p* to show the relation between the
total number of bears sold, B, and the selling price in dollars, p, of a stuffed bear.

1.  The company has a goal to sell 180 stuffed bears. Rewrite the equation using 180 stuffed bears.

2. Solve the equation from Part 1 to find the price(s) the company could charge to reach their goal. Show
your work and/or explain your answer.

3. Explain why the prices you obtained in Part 2 may or may not be reasonable.

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

Item E Scoring Rubric—2014 Algebra I

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.reporlted as “NA.”.
(No attempt to answer the item. Score of “0” is assigned for the item.)
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ITEM E SoLUTION AND SCORING—2014 ALGEBRA |
|

SOLUTION AND SCORING

4 points possible:

Part Points

1 1 point possible:

1 point: Correct equation: 180=57p+ p2 or equivalent

2 2 points possible:

1 point: Two correct prices: p=60orp=3 (%)
or
One correct price of p = 3 with a correct and complete procedure
Or correct answer(s) based on an incorrect quadratic equation in Part 1

OR

Y5 point: One correct price
Or correct price based on incorrect quadratic equation in Part 1

AND

1 point: Correct and complete procedure shown or explained
Work may contain 1 calculation or copy error
Give credit for the following or equivalent:
Ex. Using factoring:

180=57p+ p°
P2 +57p—180=0

(p+60)(p-3)=0
p=—60o0rp=3

Ex. Using quadratic formula:
P2 +57p—180=0

e —b+b? —dac

2a

—57 +4/(57)% — 4(1)(~180)
2(1)
—57 £~/3249+ 720
2
—57+~/3969
2
~57+63
2

120 6

T2 2
p=—60orp=3

OR

Y5 point: Correct procedure shown or explained for one correct price
Work may contain 1 calculation or copy error
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ITEM E SoLUTION AND SCORING—2014 ALGEBRA |
|

Part Points

3 1 point possible:
1 point: Correct explanation, based on Part 2, for two prices

or
for one price of p = 3 with a correct and complete procedure in Part 2

Give credit for the following or equivalent:

Ex. “A price of $3 for a stuffed bear is reasonable,
but a negative value would be losing money
(you give somebody $60 to take a bear)
so that’s not reasonable.”

OR

5 point: Correct explanation, based on Part 2 calculations, for one price
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Score PoinT: 4

Part 1 Points
| Correct Equation: 180=57p+p’ 1
Part 2 Points
Two Correct Prices: 3; 760
5744577 —4(1)("180) | 57 +4/577 —4(1)(180)
2(1 ’ 2 - 2
Correct Procedure: M
“57 457 —4Q)(
JST -4C180)
2
Part 3 Points

“Price 1 ($3) is very reasonable. Price 2 ($760), considering that you cannot
have a negative amount of money, is not reasonable.”

Correct Explanations:

Total Points 4

Y

Orig‘no-l )
BStor ¢

)= Reoug 30\
?p}{)riu 0% Geoo

-y

|30 =57 pret ;

~t1- - |

@ \E0=5T 31 %) Yo \-83
TR | vtk
R S \k{s\ . ¢ (PG\)U‘\N‘?Q'
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BT | B i ek
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A Mo 41§ 1O repocral s

T
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoINT: 3

Part 1 Points
| Correct Equation: ‘ 180=57p+p’ 1

Part 2 Points

Two Correct Prices: $3; $760

Correct Procedure 1%

Guess and Check 180=57(3)+3%; 171+9 =180

for one price:

Part 3 Points

“$3 is reasonable but $ 60 isn’t because you can’t charge anyone negative

money like $60” !

Correct Explanations:

Total Points 3%

1) 180= S0 +9?

150 = 97p4 P2 {
2) Tty utd 2 4em ﬁanf \‘()Ot."ﬂ(s] Ja+
-5ty 0 NTHAz g0

3) B rasoge Dub 60 A bt

W(m\‘} MG angone ™afive woty
§co

40



ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Scork PoOINT: 2

Part 1 Points
| Correct Equation: 180=57p+p’ 1

Part 2 Points

One Correct Price: p=3or p=%3.00

Correct Procedure 1

Guess and Check 57+3+(3)> =180 List of other trials.

for one price:

Part 3 Points

“Some of the prices where unreasonable ... $15 was too much I decreased
the price ... $2.00 was too little so I increased to $3.00.”

Describes their process for Part 2;

does not explain why the prices are or are not reasonable.

Incorrect Explanation:

Total Points 2

0 IF N EEEEEEEEEEEEEEEEE
\$0=5Texe* H T
13500 Pne ! 1
Qace of 8 Yo - T
RN SXand S URVEENS TN
‘QO{ {\\)\mbCVOO I _ﬁ,_- ( | ‘
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1

Scork PoinT: 1

Part 1 Points
| Correct Equation: 180=57p+p’ 1
Part 2 Points
One Correct Price: 3=p No credit for a correct answer due to an incorrect procedure.
180 57 0
Incorrect Procedure: ?=§p+p2; 3=p++p’;3=p
Part 3 Points

“The price ... may or may not be reasonable ... if the stuffed bear is too
small, then the price should be lower. If the bear is too large, then the
company is gyping no one but itself.”

Correct Explanation
for incorrect Part 2:

Total Points

» ;
\HO=Srore” :

%3=?
The CONMPONIC
Shood Sel\
Hy Swffed
peous for
¥2.
The oxice | ovtoced €rom fout two
%&}5 (?r Mo Not be ®OSONOXe Thus
1= \secouse. ® The Stuffed beoa 15
100 Sl , Hhen the Price Shoud be
OVer. & AL peax IS Yoo loxtye, Fhen
the COMpaNny s aing no one ot itself
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ITEM E SAMPLE RESPONSES AND ANNOTATIONS—2014 ALGEBRA 1
|

Score PoinT: 0

Part1 Points
| Incorrect Equation: ‘ B=180p+p’ 0
Part 2 Points
Incorrect Price: 3363 0
Incorrect Procedure: 57+57+57° =3363
Part3 Points
. | “The price ... may or may not be reasonable because it depends on how
Incomplete Explanation: much you are willing to pay for the teddy bear.” 0
Total Points 0

4, B:\Sovi2

S 514514573
=332
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