Exemplary Responses and Examples of Common Errors
Found on the Performance-Based Section of the Elementary-Level
Science MAP Assessment

This document is designed to provide clarification of expectations for selected key elements of
experimental design regularly assessed on the Science MAP assessment.

The performance-based event session of the MAP Assessment is focused on understandings of
experimental design and inquiry. The elementary level assessment expects students to be able to
design experiments, analyze and evaluate experimental design, and analyze the results and
conclusions drawn from experiments involving a single independent variable. In order to improve
student achievement on the MAP assessment, teachers are encouraged to:

= align instruction and assessment with the Science Grade-Level Expectations and supporting
documents (e.g., Science Interpretations)

= involve students in learning experiences that incorporate inquiry methods

= use the Science Performance Event Template (which includes standardized prompts and
scoring guides) to inform classroom instruction and assessment practices

= use assessment released items and corresponding anchor papers to become familiar with test
item format and expectations

Each MAP performance event is developed as a module of questions focusing on a specific
experimental scenario. A review of standardized prompts-and scoring guides, with common errors,
for selected performance event module items is provided. These are followed by samples of
modules with examples of student responses. Teachers are encouraged to share and adopt these
standards across classrooms and to expect mastery of inquiry skills by all students.

Students and Research, authored by Cothran, J. H., Giese, R. N., and Rezba, R. J. (2000, Dubuque,
IA: Kendall/Hunt Publishing), is recommended as an excellent resource for use as teachers develop
understandings of open-inquiry and experimental design.
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Using Released Items with Colleagues and Students

#1 familiarize students/teachers with the format and expectations of the
performance-event component of the MAP test

In Science and Communication Arts in particular, items are linked and students need to learn how
to refer back to stimulus material or the initial prompt. A booklet of released items can be used as a
“package” to show how items are linked. Teachers can use the performance-event template to write
MAP like performance-events. The template can be found on DESE’s website. www.dese.mo.gov

#2 train students in self-evaluation and proofreading

Teachers should use the released items for the performance events and respective anchor papers to
train students how to use the prompt and scoring guides to evaluate their own work. This is a very
important step in improving student achievement. The following is a recommended process:

a. Use post-it notes to cover the annotations and scores on the student anchor papers; then
make transparencies of the problem (item prompt), the scoring guides, and the student
anchor papers. Make paper copies of the problem and the scoring guide for student use.

b. Distribute paper copies of the problem for students to work individually.
C. Distribute copies of the scoring guide and review it with the class.
d. Have students use the scoring guide to determine a score for their own paper (privately).

If they think they have made a mistake, have them articulate the mistake on the paper or
on a post-it note. The students’ own annotated papers should be set aside.

e. Put up a transparency of one of the anchor papers. Be sure the score and annotations are
not visible. Have students work in pairs to score the sample work. Remind them that
they need to refer to the scoring guide and stay true to its expectations.

f. As a class, discuss the scores assigned to the work by the students. Students must be able
to defend the scores they gave based on the scoring guide.

g. Repeat this process with the rest of the samples.

h. Have students return to their own work and decide if the score they initially gave their

paper needs to be revised.
i. Students should be able to articulate what changes need to be made in their work to
make an exemplary response.

#3 establishes standardized expectations for students across classrooms

In order to establish standardized expectations teachers need to experience the procedure described
above using a packet of released items, scoring guides, and anchor papers. The following is a
recommended process: After completion of steps a — g, teachers should use MAP-like scoring
guides to blind-score sets of students’ work. After scoring the set of papers, compare assigned
scores.

Discrepancies indicate the need to standardize expectations from one class to the next and/or to
adopt MAP-like test formats, prompts and scoring guides for regular classroom use. Analysis of
student scores may indicate the need to revise curriculum and assessments to better prepare students
for mastery of expectations.
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Exemplary Responses and Examples of Common Errors Found on the
Performance-Based Section of the Elementary Science MAP Assessment

Generic Scoring Guide for Testable Questions

Testable Question: (1 pt. possible for a correct testable question)
Any reasonable testable question about __ that:

= identifies what will be tested or measured

= will generate quantifiable data

= has a control or comparison inherent in the question

(Scoring note: The independent variable (1) and dependent variable (DV) must be identified in the
question)

Common errors:

e response does not identify what is to be tested or measured (e.g., effect of independent
variable on dependent variable)

e response does not identify what quantifiable data will be collected

e suggests vague change instead of a specific, measurable change in the dependent variable
(e.g., “What will happen if the (IV) is changed?” does not identify a measurable dependent
variable)

e response does not suggest a comparison between the control and experimental group(s)

e response does not suggest a problem (instead may be a prediction)

e problem is vague due to use of pronouns (it, they) instead of using specific nouns to identify
the independent variable and dependent variable

Sample Prompt:

Monica was studying the diet of ants and how they obtained their food.
Write a testable question that Monica might use to learn more about ants.

Exemplary Responses:

1. Which type of food do ants prefer to eat, bread or cereal?
DV v
2. Do red ants or black ants eat more food?
Y DV
3. Do larger or smaller ants eat more food?
v DV
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Generic Scoring Guide for Testable Hypotheses

Testable Hypothesis: (1 pt. possible for a correct answer)
Any reasonable hypothesis based on the testable question or statement of a problem that predicts an
effect, or the lack of effect, of the independent variable (1) on the dependent variable (DV).

Exemplary responses take these appropriate forms:

“If (independent variable, 1V) (description of change in independent variable), then (dependent
variable, DV) (description of effect)”

“As the (independent variable) (description of change), the (dependent variable) (description of
change)”

“The (qualitative/quantitative change in independent variable) of (independent variable), the
(quantitative change in dependent variable)”

Common errors:

e response does not provide a specific, directional prediction (e.g., prediction fails to
identify how the dependent variable will be affected by the independent variable;
prediction is vague as it does not specify how the change will differ from the expected
results to be observed in the control group)

e response does not suggest a specific, quantifiable change in the dependent variable (e.g.,
predicts a “better/best” effect which does not suggest “how” the effect would be better;
predicts that the independent variable will “affect/help/change the dependent variable
more/most,” which does not specify what will be changed and/or how)

e prediction does not relate to problem or question asked (e.g., may predict a change in a
dependent variable different from the change specified in the problem)

e provides a reason for change instead of a prediction of change

e prediction is vague due to use of pronouns (it, they) instead of using specific nouns to
distinguish between the independent variable and dependent variable

e provides another question or statement of the problem instead of a hypothesis

Sample Prompt:

Write a hypothesis for the testable question you wrote about ants.

Exemplary Responses:

1. Ants will eat more bread than cereal. (Exemplary response: If the amount of bread decreases
then ants prefer to eat bread over cereal.)

2. Red ants will eat more food than black ants.
3. Larger ants will eat more food than smaller ants.
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Elementary Anchors:
A.

5. Think of a different experiment you could do that uses insects. Write a good, tutable
question for the experiment. _

A.

Question: 0 points- does not identify what is to be tested, no control or comparison is inherent in
the question

Hypothesis: 0 points- does not relate to problem or question asked (question does not specify
effect of food availability on ant behavior)

B.
' 5 Thmk ofa dxﬁ‘erem expemnent you could do that uses insects. erte a good testable
quesuon for the experiment.
(}J}tmh M m(_ Ml/t’ ﬂd& /}?Mo
6 Wmeareasonable hypothesls for your experiment. L ELE
B.

Question: 1 Point- identifies what is to be tested (amount of food eaten by different kinds of ants),
control or comparison is inherent in the question (comparing kinds of ants), will generate
quantifiable data (measuring amounts of food eaten)

Hypothesis: 1 Point- prediction is vague (does not identify comparison group), however it does
provide a prediction and suggests a comparison with other kinds of ants (as stated in question)
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3 Thmk ofa dxﬂ‘erem em,';ermwnt you could do that uses insects. Write a good, testable
. question for the experiment.

LJ’H ‘Hﬂ e 1n5&_gaj_i?

6 erte a masonabla hypothesrs for y'tim' experuneut.

.a. ¥~ T -l
o

efﬁil'ed (Y@- Q@n‘&’

C.
Question: 0 points-does not identify what is to be tested (what insects, eat what), no control or

comparison is inherent in the question
Hypothesis: 1 point- (suggests a comparison of groups (bread vs. cereal), is directional (insects eat

bread and not cereal)

D.
5. Think ofa different experiment you could dothatusesmsects Wnaeagoo¢ testable e
question for the experiment.
A.race W/ H. anic '_\4_/}\ fQP\' '-9/75’
—v/puld h;m? I;w e ant,or th-=
blatt ant. : : ks e
6 Nl reasaaie hypothesis for your experiment.
S ik +he —#mf’ An + Wﬂf’/b/
Win holtoule 14— WS emi))ery
D.
ggeeséi)on: 0 points- does not identify what will be tested (color of ant /size of ant) or measured

Hypothesis: 1 point- predicts an effect of size and is directional (fire ant will win, not black ant)
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5. Think of a different expmment you could do that uses insects. Write a good, testable
~ question for the experiment.

LGL-J A,Q) 10CL crhss fwe ?

6 me: a reasonable hypotllmls for )'Dur experiment.

‘ﬂﬂ 'ﬂ(i-t'H n‘i 10’nd c&+ "lbw
dhe u’f'?ac:hs l e h  Heg

. A eirer femd ..

E.

Question: 0 points- does not identify what is to be tested, no control or comparison is inherent in
the question, does not identify quantifiable data to be collected related to the independent variable

Hypothesis: 0 points-no prediction of the result of an experiment

F.
5. Think of a different experiment you could do that uses insects. Write a good, testable '
C questmn forthe expermlent. ) _
6 Wnte a rcasonable hyputhesls for YDU!‘ experment.
. / /7 E ) - . J“ - e o N . ’
F.

Question: 0 points- no control or comparison is inherent in the question (does not identify specific
weather conditions to be compared), does not identify quantifiable data to be collected related to the

independent variable
Hypothesis: 0 points- no prediction of the result of an experiment
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Generic Scoring Guide for Bar or Single Line Graphs, Grade 5
Sample prompt:

Complete the bar graph below using the information from the data table on page .
Be sure to do the following:

e finish labeling the axes with categories or a number scale
e draw bars to represent the data, but do not color or shade inside the bars

-Or-

Construct a single line graph below, using the information from the data table. Be sure
to finish labeling each axis with a number scale.

Generic Scoring Guide for Bar or Single Line Graphs, Grade 5

(10 x 10 grid provided with title given, axes labeled with general description of independent and
dependent variables, with units if appropriate, spaces/lines provided for category labels)

Four Total Points:

1. First key element:
Bar graph: all categories to be graphed correctly, labeled within bar spaces along horizontal graph
OR
Single-line graph: an appropriate number scale labeled along horizontal axis:
= numbers written on grid lines
= numbers allow for plotting of all data
= consistently scaled

2. Second key element:

All graphs: an appropriate number scale along vertical axis:
= numbers written on grid lines
= numbers that allow all data to be plotted
= consistently scaled

3. Third key element:
Bar graph: at least four bars correctly drawn (top line of each bar is well-defined)

Single-line graph: at least four points correctly plotted on lines and correctly connected by line

4. Fourth key element:
Bar graph: all five bars are correctly drawn (top line of each bar is well-defined)

Single-line graph: all five points correctly plotted on lines and correctly connected by line

3/2007 Missouri Department of Elementary and Secondary Education 8




Common errors on Bar Graphs:

e no bars or only some bars are plotted correctly
e Dars are not plotted above correct category labels
e Dbar does not extend to correct number value (e.g., top of the bar cannot be distinguished, bar
stops short of or extends beyond data value)
e points are plotted instead of bars
e numbering of y-axis is not consistently scaled
e numbering scale does not allow for plotting of data
e number values along y-axis are not aligned with grid lines (e.g., written between lines so the
value of the line cannot be distinguished)
e categories of the independent variable:
= are not labeled along x-axis
= do not match those provided by the data

Common errors on Line Graphs:

no points or only some of the points are plotted correctly
points are not connected by a line
bars are plotted instead of points connected by a line
numbering of axes:
= not consistently scaled
= not equally spaced
= values do not allow for plotting of data
= not aligned with grid lines (e.g., written between the lines so the value of the line
cannot be distinguished)
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1. The fifth grade class wanted to learn more about insects so they
decided to study Monarch Caterpillars. Only five students hunted for
Monarch eggs. Shelley found two eggs, Debi found six eggs, Darrell
found ten eggs, Michael found four eggs and Sheila found three eggs.

The Number of Monarch Eggs Found by Each Student

Student Number of
Monarch Eggs
Shelley 2
Debi 6
Darrell 10
Michael 4
Sheila 3

Complete the bar graph below, using the information from the data table.
Be sure to do the following:
¢ finish labeling both axes with categories or number scales
e draw bars to represent the data (DO NOT color, underline or shade inside the

bars)

Number of Eggs Found

Students Who Found Eggs
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Elementary Anchors:

A. Number of Eggs Found by Different Students
A.

10 4 points earned:

’ First key element:
2 8 1 point = labeling of x-axis
3 7 Second key element:
L 6 1 point = labeling of y-axis
Sy 5 Third key element:
0 4 1 point = 4 bars plotted
s . correctly
N Fourth key element:
3 2 1 point = 5 bars plotted
S 1 correctly
>
Z 0

Shelley Debi Darrell Michael Sheila

Students Who Found Eggs

Number of Eggs Found by Different Students

10

9 B.
2 points earned:

First key element:

1 point = labeling of x-axis
Second key element:

1 point = labeling of y-axis

o]

Errors:

Third and Fourth key
elements:

0 points =all bars plotted
Shelley Debi Darrell Michael Sheila inCOFI’eCtly

Number of Eggs Found

o B N W A~ oo N

Students Who Found Eggs
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Number of Eggs Found by Different Students

C.

10 1 point earned:

9 Second key element:
1 point = labeling of
y-axis

Errors:

First key element:
no labeling of x-axis
! Third and Fourth key
3 B elements:

2 0 points = only 3 bars
1 correctly plotted

Number of Eggs Found

Students Who Found Eggs

D. Number of Eggs Found by Different Students

D.

2 points earned:

First key element:

1 point = labeling of x-axis
° Second key element:

5 1 point = labeling of y-axis

3 Errors:

2 Third and Fourth key

1 elements:

0 0 points = no bars plotted

Shelley Debi Darrell Michael Sheila

Number of Eggs Found

Students Who Found Eggs
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E. Number of Eggs Found by Different Students

9 E.
2 points earned:

First key element:

1 point = labeling of x-axis
Third key element:

> 1 point=4 bars plotted

‘ correctly

B Errors:

Second key element:

0 points = numbering of

0 y-axis is incorrect (numbers
not on lines)

Shelley Debi Darrell Michael Sheila Fourth key element:

0 points=1 bar incorrectly
plotted

Number of Eggs Found

Students Who Found Eggs

F. Number of Eggs Found by Different Students

10 F.
3 points earned:

First key element:

1 point = labeling of x-axis
Second key element:

1 point = labeling of y-axis
Third key element:

4 1 point = 4 bars plotted

3 [ — correctly

o N oo ©

Number of Eggs Found

1 Error:
Fourth key element:
Shelley Debi Darrell Michael Sheila 0 points =1 bar incorrectly

Students Who Found Eggs plotted
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1. The fifth grade kept track of the Monarch eggs. Several of the eggs hatched at the end of the

first day. The class decided to monitor the growth rate of the caterpillars. Below in the data table is

the average daily growth of the caterpillars.

Day 1 Day 2 Day 3 Day 4 Day 5
Average 5cm lcm 2cm 3cm 4 cm
Length in
cm.

Construct a single line graph below, using the information from the data table. Be sure to finish
labeling both axes with number scales.
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Average Daily Growth of the Monarch Caterpillar G.
I I I I ; 0 points earned:

— Errors:

First key element:

1 0 points = numbering of x-axis is
i incorrect (not equally spaced)

: Second key element:

T g 0 points = numbering of y-axis is

DA S incorrect (skipped first and fourth

E‘ ? 8 grid line from origin)

Days Growth was Measured Third and Fourth key elements:

0 points = one point is plotted

correctly

P NMWDR OO N®©O

Daily Grow in caterpillars in cm.

Average Daily Growth of the Monarch Caterpillars H. ]
2 points earned:

First key element:

4 || | 1 point = labeling of x-axis
L T Second key element:
| 1 point = labeling of y-axis

P T

Errors:

Third and Fourth key elements:
data points are plotted correctly
but not connected to form a line
graph

Daily Growth of Caterpillars in cm.
~

A A A
{

S N 1 %

Days Growth was Measured

Average Daily Growth of the Monarch Caterpillars | i
5 i ' 2 points earned:

| Second key element:
BEEE 1 point = labeling of y-axis
Third key element:

| L _ 1 point = four data points correctly
2 // - plotted and correctly connected by
e aline

q

3 R e

11 B Errors:
o £F § g First key element:

¢t E‘ gz 0 points = labeling of x-axis
Days Growth was Measured Fourth key element:
0 points = one data point is
incorrectly plotted

Daily Growth of Caterpillars in cm.
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Jl Average Daily Growth of the Monarch Caterpillars J
o I : 3 points earned:
. N Second key element:
Pt 1 point = labeling of y-axis
P Third and Fourth key elements:
— e 2 points = five data points correctly
N ‘ T s plotted and line connecting

N @ X e 4 -

NEERy NN Errors:
i ’1/ NN First key element:
1T 1 | 1 I 1 1 0 points = labeling of x-axis
£ ¥ (numbers are not on lines)
5 )

Daily Growth of (faterpillars in em.

Days Growth was Measured

K.

1 point earned:

Average Daily Growth of the Monarch Caterpillars Th | rd key element:
g _ T 1 point = four data points
25 1 . correctly plotted

ol | - — Errors:
j—_‘\ T First key element: o
A T T T 0 points = numbering of x-axis is
. L] incorrect (not equally spaced)
¥ ¥ Second key element:

¥ 0 points = numbering of y-axis is
incorrect (not consistently,
sequentially scaled)
Fourth key element:
0 points = one data point is
incorrectly plotted

-éf
7

Days Growth was Measured

Daily Growth of Caterpillars in cm.

Average Daily Growth of the Monarch Caterpillars

L. 5 L

3 _ 4 points earned:
| || First key element:
3 b 71 | ]| 1point = labeling of x-axis
_ Second key element:
. /./ ' 1 point = labeling of y-axis
1| Third and Fourth key elements:
t 2 points = all five points are
- correctly plotted and connected by
s £ X I ¥ ¥ aline

L w -+ "{,\

Daily Grm;th of Caterpillars in cm.
)
1
|

Days Growth was Measured
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