Mathematics Toolkit: Grade 6 Objective 1.B.2.b

Standard 1.0 Knowledge of Algebra, Patterns, and Functions
Topic B. Expressions, Equations, and Inequalities
Indicator 2. Identify, write, solve, and apply equations and inequalities
Objective b. Determine the unknown in a linear equation
Assessment Limits:

Use one operation (+, -, X, + with no remainders) and use positive whole number
coefficients using decimals with no more than two decimal places (0 - 100)
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Sample Item #1 Brief Constructed Response (BCR) Item with
Annotated Student Responses

Question

Look at the equation below.
x-17.32 = 28.7

Step A

Solve the equation for x.

Step B

Explain why your value for x is correct. Use what you know about solving equations in your
explanation. Use words, numbers, and/or symbols.

Step A is scored 0 (Incorrect) or 1 (Correct) and assesses 1.B.2.b.
Step B is scored with a 3 point (0O, 1, 2) rubric and assesses Processes of Mathematics.

Note: Sixteen “Sample Student Responses” follow below. Each response appears on its own separate page and
includes scoring information. The “Sample Student Responses” represent a range of score points.

Correct Answer

Step A
X = 46.02

Annotated Student Responses
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Look at the equation below.
x~=1732=287
Step A

Solve the equation for x.

.25

Step B

Use what you know about solving equations to justify why your value for x is comrect.
Use words, numbers, and/or symbols in your justification.

T o 17 he 26 ocd gk W oso
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Score for Sample Student Response #1:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 0

Annotation for Step B, Using the Rubric: This response is completely incorrect.
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Look at the equation below.

x~1732=28.7 YA P
Step A | 7.3&

Solve the equation for x.

He.0Q.

Step B

Use what you know about solving equations to justify why your value for x is comect.
Use words, numbers, and/or symbols in your justification.

T soltcocied  9%9.7 aod 1, &3
@O0 gor g anSuec of H6.03

Score for Sample Student Response #2:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 0

Annotation for Step B, Using the Rubric: This response is completely incorrect. The
justification given does not support the answer for Step A.
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Look at the equation below.
x-17.32=28.7
Step A
® 8.1

Solve the equation for x. 11,32

P
LLHA. ¥ 1134

ag. 1

Step B

Use what you know about solving equations to justify why your value for x is correct.
Use words, numbers, and/or symbols in your justification.

Fiegy 1 ! , 427 - 11233 Tree T repde  care g rocchers
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Score for Sample Student Response #3:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. A partial application of a strategy to justify the
incorrect solution of x=11.42 is indicated; however, the justification is logically flawed as
the sum of 11.42 and 17.32 is 28.74, not 28.7 as indicated in the response.
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Look at the equation below.

x=17.32=28.7

Step A

Solve the equation for x.

[ 3%

Step B

Use what you know about solving equations to justify why your value for x is correct.
Use words, numbers, and/or symbols in your justification.

T added ]38 4o [7.320 )
aCdef{ To ot 23.7,50 L
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Score for Sample Student Response #4:

A

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. A partial application of a strategy to justify the
incorrect solution of x=11.38 is indicated. The justification reveals a logical flaw in that
17.32 should have been added to 28.7, not subtracted from it.
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i
_ 3%.70
Look at the equation below. +17. 323

x-1732=287 ye.0Q
Step A
Solve the equation for x.

Ul O

Step B

Use what you know about solving equations to justify why your value for x is correet.
Use words, numbers, and/or symbols in your justification.

T Yhink rry value for X 1s correct because. T

Yroow  that i§ your doifﬁ Sui:r’rfqtfﬂﬂﬂ and __te.

anSwel and ore of thes ywumbers ndhe ovoblen I3
dowwn_ oll you _ave 1 do isadd R.10O+1 L322

_whidn 15 46.045 ;,ﬂ‘L value 3 A A

Score for Sample Student Response #5:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1
Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. An application of a reasonable strategy to solve
for x is indicated. The explanation, "28.70+17.32=46.02"" is a partially developed
justification for the mathematical process used to solve the problem.
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Look at the equation below. |
x—17.32=287
Step A
Solve the equation for x.
X=45,39

Step B

Use what you know about solving equations to justify why your value for x is comrect.
Use words, nombers, and/or symbols in your justification.

birst_i0 avder o fiad My answer L had 10
find Yu sumof 1¥ and 28, That was 43
Thea T foued .3%as Mhsum of 32 and . 7.
ﬁrfﬁw’fﬁaf 45,39 &t check my

ﬁﬂewﬁr T Subluckl 45 35 @rol 17,32
ond gt 28, 7. That w why L knodd
my Gnswer IS CoriCct,

¥
1

+2§mnri« T ~Ltdane 3

_.,--"-'_'-_'-

-~5 24 28—
. o

Score for Sample Student Response #6:

. £ _r“_#“‘\. £ A
O 12 @22 & ‘ig &) 39

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 2
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Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the equation is indicated. The justification for the solution is clear:
"45-17=28 and .39-.32=.7." The error in computing with the decimals 0.32 and 0.7 is
consistent throughout the problem. This error does not detract from the complete
understanding of the mathematical process used to solve the problem.

Look at the equation below.
x—-1732=287
Step A

Solve the equation for x.

X =_46-03

Step B

Use what you know about solving equations to explain why your value for x is correct.
Use words, numbers, and/or symbols in your i‘usliﬁcat;ion_
e )

Score for Sample Student Response #7:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1
Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the problem is indicated. The justification for the solution is clear,
developed, and logical. Appropriate supportive numbers are provided as all work is shown.
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Look at the equation below.

x=17.32=128.7 "';_é‘h?g
Step A +~ 17.5L
Solve the equation for x. n"b\"\\qf'?j;\
He 0% - ﬁ
Step B

Use what you know about solving equations to justify why your value for x is comect.
Use words, numbers, and/or symbols in yvour justification.

46.02. 4 pn':,ia'l o X, Thin & the conpeet
answec _becuse whea 1. subtracted 723

Score for Sample Student Response #8:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the problem is indicated. The justification for the problem is clear,
developed, and logical: "I subtracted 17.32 from [46.02] the difference was 28.7."

Appropriate numeric support is provided.
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Look at the equation below.
x-17.32=287

Step A
Solve the equation for x,
46,03

Step B

Use what you know about solving equations to justify why your value for x is comrect.
Use words, numbers, and/or symbols in your justification.

ko T got sy Opswer wbs Qc;fia'r}? 221+ \.23
Qo T got He.02 . This is how T Qof

f']"'rLil arraoe r.

Score for Sample Student Response #9:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. An application of a reasonable strategy to solve
for x is indicated. The explanation, "I... was adding 28.7+17.32, and I got 46.02," is a
partially developed justification for the mathematical process used to solve the problem.

Compare to Sample Student Response #5.
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Lock at the eguation below.
x-17.32=28.7
Step A

Solve the equation for x.

6.0

Step B

Use what you know about solving equations to explain why your value for x is comrect.
Use words, numbers, and/or symbeols in your justification.

) 1‘1:32{ SN YAle B3
[ Hb.0% 23"

s ba€X

Score for Sample Student Response #10:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1
Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the problem is indicated. The justification for the solution is clear,
developed, and logical. Appropriate supportive numbers are provided as all work is shown.
Compare to Sample Student Response #7.
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Look at the equation below

Step A

Solve the equation for x.

2019

Step B

Mathematics Toolkit: Grade 6 Objective 1.B.2.b

x-1732=287 ;;J-:Q
+ 287
g L0149

) h

X§19

=17 3

D2y

Use what you know about solving eguations to explain why your value for x is cormrect.
Lise words, numbers, and/or symbols in your justification.
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Score for Sample Student Response #11.:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0

Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. A partial application of a strategy to justify the
incorrect solution of x=20.19 is indicated. However, the justification is logically flawed as no
decimals are used in the process of solving the problem. Compare to Sample Student

Response #3.
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Look at the eguation below.

x-17.32=287

Step A

Sc-ivc the equation for x. v

ﬂ _ N 31767)
Step B ] (_0“\

Use what you know about solving equations to justify why your vaiue for x is correct.
Use words, numbers, and/or symbols in your justification.

—_:- CSEQN W\ e !S;.,,r—\ 'f{}"_.%},' LANLE 1:5!3 \ f'%

D Dadt i \EeNaNNe pbbier

Score for Sample Student Response #12:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
Step B - Processes of Mathematics: 0

Annotation for Step B, Using the Rubric: This response is completely incorrect. Compare
to Sample Student Response #1.

Content from http://mdk12.org/instruction/curriculum/mathematics/standard1/grade6.htmi 14



Mathematics Toolkit: Grade 6 Objective 1.B.2.b

Look at the equation below.

x=1732=28.7

349
S0

3q
.39 T
X= 45,39 _ 2 787

—_—

Step A 3

-—

HH
Solve the equation for x. - 11 \

Step B

Use what you know about solving equations to explain why your value for x is correct.
Use words, numbers, and/or symbols in your justification.

AW cjg.-} y =45.3q9, Thisis C_"G.TYE'C{' [)?CDLLASE._
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Score for Sample Student Response #13:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the equation is indicated. The justification for the solution is clear: "If
you do 45.39 - 17.32 you will get 28.7." The error in subtracting, "0.39-0.32=.7"is
consistent throughout the problem. This error does not detract from the complete
understanding of the mathematical process used to solve the problem. Compare to Sample
Student Response #6.
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Look at the equation below.
x—1732=28.7

Step A

Solve the equation for x.
A O

Step B

Use what you know about solving equations to justify why your value for x is correct.
Use words, numbers, and/or symbols in your justification.

Score for Sample Student Response #14:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 0

Annotation for Step B, Using the Rubric: This response is completely irrelevant to the
answer given in Step A. Compare to Sample Student Response #2.
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Lopk at the equation below. .
i m
x-1732=287 125 7 /hew
J_ui,_j_ 33
Step A - .'b 23 7 o
’{ bL.02

Solve the equation for x.
2F-Tt17.azs9%02 % =Yooz
Step B

Use what you know about solving equations to explain why vour value for x is correct.
Uze words, numbers, andfor symbels in your justification.
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Score for Sample Student Response #15:

Step A - Content (Knowledge of Algebra, Patterns, and Functions): 1

Step B - Processes of Mathematics: 2

Annotation for Step B, Using the Rubric: This response demonstrates a complete
understanding and analysis of the problem. An application of a reasonable strategy for
solving and justifying the problem is indicated. The justification for the problem is clear,
developed, and logical: "To check you answer put 46.02 for x... and if it equals 28.7 your
answer is correct." Appropriate numeric support is provided. Compare to Sample Student

Response #8.
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ook at the equation below.
x—17.32=287
Step A

Solve the equation for x.

6. L

Step B

Use what you know about solving equations to explain why your value for x is correct.
Use words, numbers, and/or symbols in your justification.

T Koo oy Value £of R (S coffect becalx
T Ouc!c{f:ér The o dec 1S T g&)rl'\?‘r:

Score for Sample Student Response #16:
Step A - Content (Knowledge of Algebra, Patterns, and Functions): 0
Step B - Processes of Mathematics: 1

Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. A strategy for solving the equation for x is
indicated. The explanation for the process used to solve the problem is overly general: "I
added the decimals together." This provides a partial justification for the process used to
solve the problem. Supportive information and/or numbers are not provided to justify the
solution in Step A. Compare to Sample Student Response #4.
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Rubric - Brief Constructed Response (BCR)

Score 2

The response demonstrates a complete understanding and analysis of a problem.

Score 1

Application of a reasonable strategg in the context of the problem is indicated.
Explanationl of and/or justification® for the mathematical process(es) used to
solve a problem is clear, developed, and logical.

Connections and/or extensions made within mathematics or outside of
mathematics are clear.

Supportive information and/or numbers are provided as appropriate. 3

The response demonstrates a minimal understanding and analysis of a problem.

Score O

Partial application of a strategy in the context of the problem is indicated.
Explanation® of and/orjustification2 for the mathematical process(es) used to
solve a problem is partially developed, logically flawed, or missing.
Connections and/or extensions made within mathematics or outside of
mathematics are partial or overly general, or flawed.

Supportive information and/or numbers may or may not be provided as
appropriate.>

The response is completely incorrect, irrelevant to the problem, or missing.4

Notes:

1 Explanation refers to students' ability to communicate how they arrived at the solution
for an item using the language of mathematics.

2 Justification refers to students' ability to support the reasoning used to solve a problem,
or to demonstrate why the solution is correct using mathematical concepts and
principles.

3 Students need to complete rubric criteria for explanation, justification, connections
and/or extensions as cued for in a given problem.

4 Merely an exact copy or paraphrase of the problem will receive a score of "0".

Rubric Document Date: August 2003
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