The table below shows the entire fifth-grade science test design. Scores are based on common items only, half
of which are released and can be found in this document.

MEA 2015-2016

Science Grade 5

Test Design

CONTENT FieELb TEst TotAL ITEMs BAse TESTING
CoMMON PoinTs
AREA ITEms PER STUDENT TivME
MC CR MC CR MC CR
SCIENCE 32 4 8 1 40 5 90 MmIN. 48

Each item on the MEA measures a content standard of Maine’s 2007 Learning Results.

Science Content Standards Assessed on the MEA

D. The Physical Setting

1. Universe and Solar System

2. Earth
3. Matter and Energy
4. Force and Motion

test and on the MEA Item Analysis Report.

Constructed-Response Scoring Guides
A constructed-response scoring guide includes score point descriptions used to determine the score.

Training notes that follow the scoring guide provide in-depth descriptions or particular information also
used to determine the score.

Student Work

At least one sample student response is provided for each score point with annotations that explain

the reasoning behind the assigned score.
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E. The Living Environment
1. Biodiversity
2. Ecosystems

3. Cells

4. Heredity and Reproduction
5. Evolution

Item Information Chart
Please refer to the item information chart on the next page for in-depth information on each science
released item. The released item numbers in the chart correspond to item numbers in the practice
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MEA Science Grade 5 Released Items — Student Work

Constructed-Response Iltem 17

@ A student makes cookie dough using an egg, water, sugar, and flour. The student
observes the cookie dough before and after baking.
a. Describe two observations about the cookie dough before baking.

b. Describe two observations about the cookie dough after baking that show a change has
occurred.

c. Select one observation from part b and describe what caused the change.
Be sure to label parts a, b, and ¢ in your answer booklet.
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Scoring Guide for Constructed-Response Iltem 17

Score Description

The response demonstrates a thorough understanding of the properties of original
materials, the new materials formed, and demonstrating that a change has occurred.
The response provides observations of the cookie dough before and after baking and
how the cookie dough changed after baking. The response has no errors or omissions.

The response demonstrates a general understanding of the properties of original
3 materials, the new materials formed, and demonstrating that a change has occurred.
The response has one error or omission.

The response demonstrates a partial understanding of the properties of original
2 materials, the new materials formed, and demonstrating that a change has occurred.
The response has errors or omissions.

The response demonstrates a minimal understanding of the properties of original
1 materials, the new materials formed, and demonstrating that a change has occurred.
The response is minimal or has one correct piece of information.

The response is incorrect or contains some correct work that is irrelevant to the skill or
concept being measured.

Blank No response.

Training Notes for Constructed-Response Item 17

a. The dough is sticky, wet, light colored, sweet tasting, flows/flexible, cooler, not much smell, big clump.
b. The cookie is darker, harder, brittle (crumbly), drier, hotter, more of smell.
c. Accept correct response from part b with reasonable explanation of how the change to the dough occurred.

Example: The oven heats up and water evaporates, egg hardens, flour hardens, sugar softens.

Each part is 2 pts.
6pts=4
S5pts=3

24 pts =2
1pt=1
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Sample 4-Point Response with Annotations for Constructed-Response Item 17

(A. Ont odecyoran ook  the coddie douo
Dot k wos oo R o6 Dok T pos 0B
Aco™  dosreuoion alooot e (oo\GE douoln ke

T 06s \')(A\Le(}\ WS \‘\(\ok \Sc_poﬁ QQ‘L ) f\_g_g‘_o_\kcf\‘_.v_fw B
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was Dalcedh 14 thodr i was needet R et i WA S
Boked\._b\\so' the coolkie douoh waS ocmec fvan -
Defore i+ a5 balced. - .

@ m cool<ie  doy WAS  oC el ofXel & Wos
E/m\uA W oefre N\ was Yeled, prcougs <o 0F B
ot Boom R oden \can ket ’SQA’Y\'\‘L coo\cie d\oxxb\\
Wecavse i was  colder  Tren  Hre  oven, B

Summary annotation statement:

Part A: 2 points; Part B: 2 points; Part C: 2 points = 6 points
6 points = 4 score.
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Sample 3-Point Response with Annotations for Constructed-Response Item 17

/_Sggs\iiﬂblaéu/:kﬂ__zb) Harc/ NS 2Y A
{C/ I++UQLW%F_

!’)%’AJF’

Summary annotation statement:

Part A: 2 points; Part B: 2 points; Part C: 1 point = 5 points
5 points = 3 score.
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Sample 2-Point Response with Annotations for Constructed-Response Item 17
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C.

Summary annotation statement:

Part A: 1 point; Part B: 2 points; Part C: not answered = 3 points
3 points = 2 score.
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Sample 1-Point Response with Annotations for Constructed-Response Item 17

o _LQQBLQ_AQMSM[ ' 00

“be cockies dask aped

T was worm

(. if tstes so gped

Summary annotation statement:

Part A: 0 points; Part B: 1 point; Part C: 0 points = 1 point
1 point = 1 score.
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Sample 0-Point Response with Annotations for Constructed-Response Item 17

@—Ezﬂf—ﬁffhﬂ-uﬁ ta. us.af(mez:ac&gggmmm_mggiag&_
Youwget [/ ciuf of coaternext Yo j,ﬂf_s_omul‘%c_cjg&if_uﬂigo_
and. 7halS Aow 8 make a. Cookie aLouﬂ;,.

@&L#MM@_CQQ/L’ﬁ C.LQu..j/;S in o /onj P Next
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Cla.ss Motesd for a ssack fer theng +o ecat

Summary annotation statement:

Incorrect: does not address prompt.
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Constructed-Response Iltem 18

@ A farmer raises rabbits. Rabbits can be brown, black, or white. The farmer mates a brown
female rabbit with a black male rabbit. This pair has three litters of baby rabbits, as

shown in the table below.

Rabbit Litters

Litter # | Number of Offspring by Coat Color
Brown Black White
5 2 0
5 1 0
3 6 2 0

Make a conclusion about how the rabbit offspring got their coat colors. Identify the data in

the table that supports your conclusion.
b. Describe why none of the offspring are white rabbits. Explain your reasoning.

Be sure to label parts a and b in your answer booklet.

a.
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Scoring Guide for Constructed-Response Iltem 18

Score Description

The student demonstrates a thorough understanding of the reasons why organisms
differ from or are similar to their parents. The response makes a conclusion about how

4 the rabbit offspring get their coat color AND describes why none of the offspring are
white rabbits, and explains the student’s reasoning. The response has no errors or
omissions.

3 The response demonstrates a general understanding of the reasons why organisms

differ from or are similar to their parents. The response has an error/omission.

The response demonstrates a limited understanding of the reasons why organisms differ

2 o . -
from or are similar to their parents. The response has errors/omissions.
The response demonstrates a minimal understanding of the reasons why organisms
1 differ from or are similar to their parents. The response has one piece of correct
information.
0 The response is incorrect or irrelevant to the skill or concept being measured.
Blank No response.

Training Notes for Constructed-Response Item 18

a. Possible responses must include the idea that rabbits inherit coat color from their parents. Possible
responses must also include reasonable, supportive data evidence, which may include any of the following:
* Every offspring had the coat color of one of its parents.
* No offspring was white.
* All offspring were brown or black.

Note: Evidence from the table may include a qualitative description (e.g. twice as many brown than black,
more brown than black, etc.)

b. Response must include discussion of parents and passing on (mechanism) information (traits). Possible
response explanations may include the following:
* Neither parent passed on information for white rabbits, because neither parent is white.
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Sample 4-Point Response with Annotations for Constructed-Response Item 18

o The bbb offs pEi ng._q ot their coat color
{:Tom H‘»ei\’ s_ené*ic_cao\mﬂ_. In -}a{fa\‘, E Tq_\abi s
e b] 0\(_\4 ,be_,c a\lse. ‘\'\163_80"' _, ‘}he \P ’Mk Sene Q‘om
Yheic anr\n_eg_and_lé‘r_ahbi s ore brown because
}_héj_ ﬂd-'— the b,taan 3g_ne £ forn fb_e.ir Mo‘”zer.

b. N one of the oft sprin 3__Q~reA_w£i.1Le__ Ecanse
nether  the  folher or ‘mother _is white,
'“163 miaht o\\ have Jr‘ne w\m%,e; ,%QQ(«,,, bu
noné g? Yhem  are &isp‘a:jlnj\*-

Summary annotation statement:

Full credit was awarded for correct conclusion and sufficient evidence. Part B has the correct statement
and explanation that a trait is passed on via gene.
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Sample 3-Point Response with Annotations for Constructed-Response Iltem 18

B, e paite ot AR o colons
Q\‘om _h (QofS ol -‘c\h’mr, gwufﬁs coots,
®. % colboite .@*ﬂ\u\:\s Xdik  hew, o
bk L P geens i thare OWNK Thake
L«J\f pere. oSN Yha rab)o s \”DI*L

wnite coalss. -

Summary annotation statement:

Part A receives partial credit for the correct conclusion with no evidence. Part B has concise reasoning
and explanation for full credit.

Sample 2-Point Response with Annotations for Constructed-Response ltem 18

a. The _rabtblt  offsprings 32‘/ there Coot  Color
from there  parents. S

.L‘Tl\&rﬁ are ho Wh ('+e_ _a&spn[{l}_ Cause of
the cofor of  ther € parents the mother
5 4 rown  ond  the Yater s black.

Summary annotation statement:

This response shows limited understanding. It is a classic 2-point score demonstrating correct conclusions
without support.

MEA RELEASED ITEMS - MAY 2016 SCIENCE ASSESSMENT - GRADE 5

13



Sample 1-Point Response with Annotations for Constructed-Response Item 18

P\ The, b o and - Dot motes
ho.d MQve. broton offs PYin %S )‘\\(LYJ b o
\\;&CQAJEO/ H\ o, § Qo '\__53_\2!1.0_*&\4:\.

B None, ot e of€sprng rovoits  Qve,
whte becase Yae Qo.dmmev Ne\ev™
Mated Yhe  while  rot 0D Shown
_doaver the  lable.

Summary annotation statement:
Part A does not receive credit because the conclusion gives genes dominance to motherhood, which is

incorrect. Part B receives minimal credit for “the farmer never mating the white rabbit”, meaning that the
parents were not white.
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Sample 0-Point Response with Annotations for Constructed-Response Item 18

@_\Mlulé_b_e':cxufe, i the Summer Hle/;/ al e

_RaSyer Yo $e€ hpwn YWrcadSe }he/v con

hid 'n buSheS of 0 brush blel nik S0 ,_§QQJ_‘

beacuSe for duiting ‘H‘\e_Az/, o
None of the offspring sabbits are wmhite

__becauSe H‘]e}/ cop be Sear],

Summary annotation statement:

Parts A and B cite environmental factors for offspring survival. No credit.
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