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 2009-2010

Science Grade 5

Test Design

CONTENT FieELb TEst TotAL ITEMs BAse TESTING
CoMMON PoinTs
AREA ITEms PER STUDENT TiME
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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Constructed-Response Item 17

@ The diagram below shows an iron ball and a ramp with several magnets on it. The ball does not
stick to any magnet, but the magnets are close enough to affect the motion of the ball. The ball
rolls slowly down the ramp, following a curved path.

Iron ball

Path of ball

a. Explain why the ball does not roll straight down the ramp.

b. Describe a change that would make the ball roll more slowly down the ramp.
c. Describe a change that would make the ball roll more quickly down the ramp.
Be sure to label parts a, b, and ¢ in your answer booklet.

MEA SCIENCE GRADE 5 RELEASED ITEMS - SPRING 2010

3



Scoring Guide for Constructed-Response Iltem 17

Score Description
Response demonstrates a thorough understanding of how various forces affect the
4 motion of an object. Response explains why the ball follows a curved path and explains
how to make the ball move more quickly and more slowly. Response has no errors or
omissions.
3 Response demonstrates a general understanding of how various forces affect the

motion of an object. Response has an error or omission.

2 Response demonstrates a limited understanding of how various forces affect the motion
of an object. Response has two errors or omissions.

1 Response demonstrates a minimal understanding of how various forces affect the
motion of an object. Response has one correct piece of information.

0 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 path of the ball is not straight because the ball is pulled by the magnets which makes the path curved
(wobbly), or the path of the ball is not straight because the ball is pulled by the magnets, but the ball doesn’t
get close enough to stick to the magnets

» did not accept an explanation in part (a) that described the magnets “letting the ball go” or “releasing the
ball,” since the magnetic force does not diminish. The ball simply moves beyond it.

* since the ball is labeled simply as iron, and not as carrying a charge in its own right, discussions in part
(a) that described the magnets “pushing” the ball were not accepted.
b. make the ball less smooth, make the ramp less smooth, decrease the pitch of the ramp, increase the
number of magnets to make the curves longer, make ramp sticky, increase strength of magnets
* accepted “push the magnets closer” would cause the magnetic field to increase in strength
* did not accept “Put a magnet on the top/bottom,” because lack of clarity about the position of the magnet
makes it unclear how the ball would be affected

c. make the ball more smooth, make the ramp more smooth, increase the pitch of the ramp, decrease the
number of magnets to make the curves shorter, remove all the magnets so ball goes straight down, make
ramp slippery, decrease strength of magnets, non-magnetic ball

e accepted “pull the magnets apart” would cause the magnetic field to decrease in strength

* did not accept “put a magnet on the top/bottom” because lack of clarity about the position of the magnet
makes it unclear how the ball would be affected
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Notes:
* |If parts (b) and (c) gave the same action as both slowing and speeding up the ball, no credit was given
for either, as no understanding was shown.

* If a response to part (b) or (c) gave both an action that would create the desired effect, and one that
would create the opposite effect, no credit was given.

e Graphic answer is allowed.

Part (a) 2 pts
Part (b) 1 pt
Part (c) 1 pt
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Sample 4-Point Response with Annotations for Constructed-Response Item 17

17.
Thi-s 15 why the tall would net rell straight dewn +ne ramp. Tt
would 0ot roll STt down the ramp berause the Porce of e
magﬂi@i brinas tne vall fowards em, bt doesns completly
hold orffo them. TR ball o€ pulled by e Force of +ne
Mg, making i slow down and o 1N & wavy shape.

®.Acrerge 4hat would make e ball roll mom. slowl
down the ramp s To ad moR rmagne™s. I you added
Mo magne He pall wovld hak Yo e pulled 0 by
more mMagnetsTR ball wovld take longer 4o get down becavz
f has 4o YuMn moCe Often,

©A dvanag that would make the ball roll more quickly
down HR ramp is Yo ether take awey some of e megnets
of all of the magne's. This way +he ball wouldnt Nawr
to ve pullkd w0 by as mary magnelc or none &t all. I
wolld avk Iess gfounad Yo cowrrn

Summary annotation statement:

The response is clear as to why the ball has a curved path, explaining that ‘the force of the magnets
brings the ball towards them, but does not completely hold onto them, and that this force results in ‘it slow
down and go in a wavy shape.’ A correct method is provided for slowing the ball: additional magnets. The
approach for making the ball roll more quickly down the ramp is also valid: removal of some or all the
magnets. In both parts (b) and (c), the response also explains why this is correct, and the effect on the
ball, though not required, shows a command of the material. The response receives a score of 4.
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Sample 3-Point Response with Annotations for Constructed-Response Item 17

17.

A. the ’magme*é nre ,Om“«hﬂ T
simce 1tsYmade of ip

B. put W‘mgwtfrﬁ lo e '}"Wé’em +he

maanets” That apd aliread Ly
thete.

Lo TOAKE O\MA)/ all Yhe
W A ¢ et

Summary annotation statement:

The response provides a partial explanation as to why the path is curved. It is not clear whether the ball
does not stick to or sticks and releases from the magnets on its path down the ramp. Various phrases
would have been sufficient such as ‘curves the path’ or ‘cause the ball to wobble going down the ramp.
The two provided mechanisms for altering how quickly the ball rolled down are valid. The response
provides a partial explanation for part (a), while parts (b) and (c) receive full credit. This shows a general
understanding and receives a score of 3.
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Sample 2-Point Response with Annotations for Constructed-Response Item 17

17

p(‘“\\mfc, bedl does naf fole .S"'fafji%
Cl,.ou)r\ ‘“’\(_ (Gu'%_ﬂ} !D&c.aok ok -Efa'dt{on,

@. Tlr\c b ed] u_)OuM fale More
S\'\Q\U[/ AOCU:'\ ‘l["\C, rO\WV iI-L )"l‘ (..(Jc\s
Not &g sXCcW,

CT\‘\L bo\“ 'c,ucwlA Cole Meore
C()U(c[‘.,y &oouf\ the Famﬂa £ F wWed S
Moafe S+a§/.

Summary annotation statement:

The response does not provide an explanation for the path shown in the diagram and receives no credit
for part (a). Making the ramp less steep is a valid method to make the ball roll more slowly. The response
is also correct that increasing the steepness of the ramp would result in the ball rolling more quickly down
the ramp. The information provided in parts (b) and (c) is correct but shows a limited understanding, and
the response is scored a 2.
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Sample 1-Point Response with Annotations for Constructed-Response Item 17

17.

A, Il‘ does 1ot call
Straght becavse.  Hhere  Magneds
and. the ball s Iron.

b- I+ Coold go sk by
ham ng Yhe Mag Nne\s o
\thXe Car aw.acj Sro r\
the  Dball.

C. T4+ can Jo Sensde

by Yabing +the. Nagnets
oway cam the Tamp.

Summary annotation statement:

The explanation for the path mentions the magnets but does not discuss the attractive force or the reason
for ball not rolling straight down; no credit is given for part (a). The response in part (b) presents a change:
move ‘the magnets a little far away from the ball’ is unclear—it is taken to mean that the magnets would
be farther away from the ball which would result in the ball rolling more quickly down the ramp; no credit
is given for part (b). The mechanism presented in part (c) is valid: ‘taking the magnets away’ would result
in a quicker rolling ball. The response contains one correct element, expressing a minimal command of the
content, and receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Item 17

17

@ (he b’j”qf_ﬁ‘l Not ©ll Sh'{jh‘f downn Yhe
Gy because t Nas corves pa” that forces i

) go douon ﬂ"\ﬁP&Hf

&\D ﬁ Chaina 1hat Loov Id ke the, bal)
ll don AN, farmp e Slody i ¥ e
caith had mor. scervey gt Hen i ol

ke Fime 1o reach The botomn o & 4he
f&ﬂ‘lf

Q/) B C?hm\jaj(haﬁ cooold make ‘H’L l?a//
.3\.0 mMove. gu_jcfa;)y dosn M’L fdmp s 15 i)f
haé le<s C;ch} Jine< #224; 1 woo\d (each
Yo, bottem of e (amp guickes.

Summary annotation statement:

The response presents explanations and mechanisms for change based on an incorrect interpretation
of the graph. The response indicates that the ball is following a path carved into the ramp and describes
changes that could be made to this path. No credit is given, and the response receives a score of 0.
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Constructed-Response Iltem 18

@ The list below can be used to describe humans.

Color blindness (not able to see some colors)
Smoker or nonsmoker

Clothing color

Eye color

Hair color

Honesty

Height

a. Draw the T-chart shown below, including the labels, in your answer booklet. Place each
characteristic from the list into one of the two groups.

Inherited Not Inherited

b. Choose two characteristics from the list and explain why they are not inherited.
Be sure to label parts a and b in your answer booklet.
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Scoring Guide for Constructed-Response Iltem 18

Score

Description

The response demonstrates thorough understanding of how some likenesses between
children and parents are inherited, and some are not. Response correctly sorts the
descriptors into two groups and explains 2 descriptions as not inherited. Response has
NO errors or omissions.

The response demonstrates general understanding of how some likenesses between
children and parents are inherited, and some are not. Response has one error or
omission.

The response demonstrates partial understanding of how some likenesses between
children and parents are inherited, and some are not. Response has two errors or
omissions.

The response demonstrates minimal understanding of how some likenesses between
children and parents are inherited, and some are not. Response has one correct piece
of information.

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 18

a. Height, hair color, eye color, color blindness = inherited; Smoker/nonsmoker, clothing color, honesty = not

inherited

b. Not inherited descriptions should have reference to obtaining descriptions by choice or decisions. Not having

similar traits to a parent is not an acceptable explanation for a trait not being inherited.

Notes:

To receive partial credit in part (a), a response needs to have at least 3 traits correct, except for a minimal
1 score. For a minimal 1 score, 1 or 2 correct traits are acceptable.

Part (a) is 2 pts and part (b) is 2 pts.
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Sample 4-Point Response with Annotations for Constructed-Response Iltem 18

A ‘

\ Nox inhel 4
c\o W indnass | D mpnec
Cy(’ Cdor E\'Cﬁh f\}j Cbl()r
HACcolor onesty

_Heigint —

—B- ‘Bé\f\ QSMQV’\QP ‘\‘BTH" \ h€f<:\""d because
yo() JD \e YO'J \/\JQ(\‘\"‘\'O,

18.

C'()W\A% C,D\O(‘ \fgﬁ(‘&" \f\h?(\‘ffd MC(USO VOU
WL olnex el Color %mu AN -

Summary annotation statement:

The response sorts all the presented traits correctly as either inherited or not inherited. The two traits
discussed in part (b), being a smoker and clothing color, are explained accurately as being not inherited
since they are the result of choices a human makes. Phrases such as ‘... you smoke if you want to’ and
‘... where whatever color you want’ clearly indicate a decision was made. The response receives a score
of 4; it is thorough and does not contain an error.
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Sample 3-Point Response with Annotations for Constructed-Response Iltem 18

Ae__inbLD.tLL‘ ook nhetired)

olol™ bindness SMO KL O ponsmo ke
et € colee C\OW\QY\SCO\OY‘
N Colof”

Hcﬁ(\e.eh‘ |

Poi.%k’r \\\

b-émo\f;u“ and  conemMmoXel SNt inhelied ‘reause

18.

\fﬂV\ cenn OnooSe,  \8 Yo Ae ‘Bonntk SMmake of No+.

Sovg  uaby L\Q\"rlng colory, Nou con chooSe,

Summary annotation statement:

The response correctly sorts all the presented traits except for honesty, which is identified as an inherited
trait. For part (b), being a smoker/nonsmoker and clothing color are clearly explained as not inherited
since a choice is what leads to the observed trait. The response presents a general understanding, one
error in the sorting of the traits, and a clear explanation as to why two specific traits are not inherited and
receives a score of 3.
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Sample 2-Point Response with Annotations for Constructed-Response Item 18

G Inherited { nod Y\ her .‘H';d
nomuf“ I color bl ndness
E/uie/ (2 [0 S o e ™
Mar( Chlor ("f_.rﬁ-l’\\t coAO
H e (9h+ \r\Om&f

\

YT slide o \her hed cdor blindness boeouse
Noone is cdor blind 17 my fa, n}fj and Cf"%“j
color 3 cheoe my ovan Color ¢ lothng

Summary annotation statement:

The response incorrectly assigns color blindness as not inherited and being a nonsmoker as inherited.
Since nonsmoker/smoker was presented in both categories, it is not given credit for the smoker being
assigned as not being inherited. More than 3 traits are correctly sorted, so the response receives

partial credit part (a). Part (b) also receives partial credit for stating that clothing color is a choice. The
explanation that color blindness is not inherited since ‘no one is color blind in my family’ is a single genetic
case and does not show that people acquire non-inherited traits by choice or decisions. The response
presents a partial understanding and receives a score of 2.
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Sample 1-Point Response with Annotations for Constructed-Response Item 18

18.

‘\o*h\‘rg (olor
£yé (o\or
“;‘10'\( (olov
Honesh
‘r\ex‘%\r&

Color Olindness
Staover 00 Nuh Svaoder

B Coer Llindnes and Smoler Gnd NEASTISL €
e net inhented betanse np 0ve had i+ an
My et 0nd Aads Sde OF dhe Samily lme of
My feliives Smsve So e dont Staoke.

Summary annotation statement:

The response incorrectly assigns honesty and clothing color as inherited traits and color blindness as
not an inherited trait; partial credit is awarded since other assignments are correct. Part (b) takes ‘color
blindness’ and ‘smoker and nonsmoker’ and treats the topic of not being inherited in a case specific
genetic manner; the gene is not present in this specific genetic pool to pass on. No credit is awarded in
part (b) since it does not correctly respond to the prompt. The partial credit in part (a) shows a minimal
understanding, and the response receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Item 18

o
; \“_\’\Q/’E:(S,A \ Mp_ﬂ \\ﬂhﬁ“ ‘) SQA
SmoXee [ smaed (O o\vndness
CfOT\n'mo\ Coloc Q\ﬁ; Colo™

\

HOY'Y/ST\{ \nxe  Color
H ¢\ 55\\(

1

@ (Ao DIvAdress - Y
CannoT  \Wle 7.
Worah =Yoo cooroY \elp
\r AR @

Summary annotation statement:

The table present has assigned all the traits incorrectly; no credit is given for part (a). Part (b) presents
two traits that are actually inherited with a statement that ‘you cannot help it. This further confuses

the issues since the response uses two incorrectly assigned traits to the non-inherited group with an
explanation more in line with inheritance. The response provides no correct material and receives a score
of 0.
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