Mathematics Toolkit: Grade 4 Objective 3.C.1.c

Standard 3.0 Knowledge of Measurement
Topic C. Applications in Measurement
Indicator 1. Apply measurement concepts
Objective c. Determine start time, elapsed time, and end time
Assessment Limits:
Use hour and half hour intervals
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Sample Item #1 Brief Constructed Response (BCR) Item with
Annotated Student Responses

Question

Sarah is walking to her friend's house. She leaves her house at 3:45 and arrives at her
friend's house at 5:15.

Step A

How long did it take Sarah to walk from her house to her friend's house?

Step B

Explain why your answer is correct. Use what you know about elapsed time in your
explanation. Use words and/or numbers in your explanation.

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

Note: Thirteen “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
1 hour and 30 minutes

Annotated Student Responses
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Step A
How long did it take Sarah to walk from her house to her friend's housc?

FL’ \\Q\M‘E}

StepB

Usec what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.

abt.

Score for Sample Student Response #1:

Step A - Content (Knowledge of Measurement): O
Step B - Processes of Mathematics: O
Annotation for Step B, Using the Rubric: This response is irrelevant to the problem. It

merely gives a definition of elapsed time using an example that does not apply to this
problem.

Content from http://mdk12.org/instruction/curriculum/mathematics/standard3/grade4.html 3



Mathematics Toolkit: Grade 4 Objective 3.C.1.c

Step A
How long did it take Sarah to walk from her house to her fiiend’s house?

Ty Yook L% rning

Step B

Use what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #2:
Step A - Content (Knowledge of Measurement): 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. The student uses a partial application of a
strategy, adding on one hour, "l advanced 1 hour."” The explanation for the mathematical
process is partially developed when the student states, "I had to add by 5's until I got to
5:15." However, the supportive information about the number of times 5 was added is not
provided.
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Step A

How long did it take Sarah to walk from her house to her

friend's house?
../U'IDW‘ >0 Vfiflidf?éfs

Step B

Use what you know about elapsed time to explain why your
answer is correct. Use words, numbers, and/or pictures in your

explanation,

How L chﬁl wmy __ansWer Wi s
L 9ot wy amowel, T started al
24e P, Then, I HJ an_hour,
After  thet, T added 20 minutes,

Score for Sample Student Response #3:

g

Step A - Content (Knowledge of Measurement): 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. The student provides a partially developed
explanation of a strategy used to solve the problem, "l added an hour. After that, | added
30 minutes."” Supportive information about why this was done is not provided.
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Step A

How long did it take Sarah to walk from her house to her friend’s house?

Lh  30ey,

StepB

Use what you know about elapsed time to cxplain why your answer is correct, Use
words, oumbers, and/or pictures in your explanation,

Score for Sample Student Response #4:
Step A - Content (Knowledge of Measurement): 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. The student provides a partial application of a
numeric strategy used to solve this problem. The supportive information explaining how the
groups of 15 added up to 1 hour and 30 minutes is not provided.
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Step A
How long did it take Sarah to walk from her house to her friend’s house?

30

Step B

Use what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.

Score for Sample Student Response #5:
Step A - Content (Knowledge of Measurement): 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. The student applies a reasonable strategy to
solve the problem numerically. The supportive numeric information is provided and
appropriate to the solution of the problem.
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Step A

How long did it take Sarah to walk frorn her house to her friend’s house?
Ai"_‘] h‘:‘nfnr‘ g[h:[_ _zﬂm..ﬁf_

StepB

Use what you know sbout elapsed time to explain why your answer is comrect. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #6:

Step A - Content (Knowledge of Measurement): 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. The student applies a reasonable strategy to the
solution of the problem by adding 15 minutes, then 1 hour, and then another 15 minutes.
The explanation provided is clear and developed, "So if you add an hour and two 15's
together you will equal an hour and 30 minutes."
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" Sarah is walking to her friend's house. She leaves her house at 3:45 P.M. and
arrives at her friend’s house at 5:15 P.M.

Step A
How long did it take Sarah to walk from her house to her friend’s house?

| Prse e d30-nn

Step B

Usc what you know aboul clapsed time m@wur answer is correct. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #7:
Step A - Content (Knowledge of Measurement): 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. The student uses a partial application of a
strategy, "...l1 counted by 5's... until | got to 5:15 P.M." The explanation for the
mathematical process is partially developed. The supportive information identifying the
number of times the student counted by 5's is not provided. Compare to Sample Student

Response #2.
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Sarah is walking to her friend’s house. She leaves her house at 3:45 P.M. and
arrives at her friend’s house at 5:15 P.M.

Step A

How long did it take Sarah to walk from her house to her friend’s house?

Step B

Use what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.

U oul ond o inod®

Score for Sample Student Response #8:
Step A - Content (Knowledge of Measurement): 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. The student applies a reasonable strategy to
solve the problem by counting by half-hours from the starting time to the finish time. The
explanation for the mathematical process is clear and developed, "l know that 2 half an
hours make a hour. So now I have 1 hour and one half an hour.” Compare to Sample

Student Response #6.
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Sarah is walking to her friend’s house. She leaves her house at 3:45 P.M. and
armves at her friend’s house at 5:15 P.M.

Step A
How long did it take Sarah to walk from her house to her friend’s house?

120

Step B

Use what you koow about elapsed time to explain why your answer is correct. Use
words, oumbers, and/or pictures in your explanation.

56.The T stocded Yo uidend ok 1 cant awbteact

~w£cj £ 5 bowgs -

re

and sucact 4§ Lcom L0 Thea T added \G Scor

he onswer L oot or The ovwivdes. T m done
wd

. . L Al
with the el e wn'ci A2t o T2 The Ir\n-wr.

Smce %}\’E mlnujﬁfs !30‘{' ("r_‘}u.'{?.C[- (:)D H‘.‘\ﬁu\l-.-f_ﬁiﬂq'\ \..qﬁ.

1+ ‘{Lﬂrngé 'm‘ib ‘U["[Si &“\D%Fﬂalﬁ L\'FB m’“\é
'C}G% ‘I?)O

Score for Sample Student Response #9:

Step A - Content (Knowledge of Measurement): 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. The student applies a reasonable strategy to

solve the problem by subtracting starting time from the finishing time. The explanation for

the mathematical process is clear and developed, "I borrowed 60 minutes from 5 hours an
subtract 45 from 60. Then | added 15 from [to] the answer | got for the minutes.” The
supportive numeric information provided is accurate and appropriate.
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Sarah is walking to her friend's house. She leaves her house at
3:45 P.M. and arrives at her friend's house at 5:15 P.M.

Step A

How long did it take Sarah to walk from her house to her

friend’s house?
| nouc axnd 20min.

Step B
Use what you know about elapsed time to explain why your

answer is correct. Use words, numbers, and/or pictures in your
explanation.
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Score for Sample Student Response #10:

Step A - Content (Knowledge of Measurement): 1

Step B - Processes of Mathematics: 1
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Annotation for Step B, Using the Rubric: This response demonstrates a minimal
understanding and analysis of the problem. The student uses a partial application of a
strategy, adding time, to solve this problem. The supportive information explaining what is
added to 4:45 and how many times it is added is not provided, "...4:45 and added on until |
got to 5:15." Compare to Sample Student Response #3.

Sarah 1s walking to her friend’s house. She leaves her house at 3:45 P.M. and
arrives at her frend’s house at 5:15 P.M.

Step A

How long did it take Sarah to walk from her house 1o her friend’s hauseg,m N
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Step B E’g 5,00 to 5005

Use what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #11.:
Step A - Content (Knowledge of Measurement): 1

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. The student applies a reasonable strategy to
solve the problem by adding a group of 15 minutes to get to 4:00 and then adding groups
of 15 minutes to get to the final time. The explanation for the mathematical process is clear
and developed, "From 4:00 it takes an hour to get to 5:00, then from 5:00 to 5:15 it takes
15 minutes." The supportive information provided is appropriate to the solution of the
problem, "Add 15 and 15, and you get 30 minutes, plus an hour." Compare to Sample
Student Response #6.

Sarah is wallang to her #end's house. She leaves her house at 3:45 P.M. and
arnives at her friend’s liouse at 5:15 P.M.

Stcp A

How long did it take Sarah to walk from her house to her friend’s house?
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Step B

Use what you know about clapsed tme o oxplain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #12:
Step A - Content (Knowledge of Measurement): 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. The student applies a reasonable strategy to the
solution of the problem by adding groups of 15 minutes. The explanation provided is clear
and developed. The supportive numerical information provided shows how the final answer
was reached. Compare to Sample Student Response #6.

Sarah is walking to her friend’s house. She leaves her house at 3:45 P.M. and
arrives at her friend's house at 5:15 P.M.

Step A

How long did it take Sarah to walk from her house to her fnend’s house?
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StepB

Use what you know about elapsed time to explain why your answer is correct. Use
words, numbers, and/or pictures in your explanation.
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Score for Sample Student Response #13:
Step A - Content (Knowledge of Measurement): O
Step B - Processes of Mathematics: O

Annotation for Step B, Using the Rubric: This response is irrelevant to the problem. The
student merely gives a definition of elapsed time including a restatement of the question.
Compare to Sample Student Response #1.
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Rubric - Brief Constructed Response (BCR)

Score 2
The response demonstrates a complete understanding and analysis of a problem.

Score 1
The response demonstrates a minimal understanding and analysis of a problem.

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

Notes:

1

Application of a reasonable strateg%/ in the context of the problem is indicated.
Explanation1 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

Partial application of a strategy in the context of the problem is indicated.
Explanationl of and/or justification2 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.®

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

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.

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

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

Rubric Document Date: August 2003
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