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Introduction

The ACT Aspire™ Science tests focus on the assessment of science practices using real-

world scientific scenarios. At the earlier grades, topics generally focus on everyday student
discovery rather than formal science. The scenarios in the upper grade assessments include
student investigations, formal scientific research, formal scientific data from references, and
students or scientists providing competing explanations for real scientific phenomena.

The content of the tests includes material from biology (life sciences at the earlier grades),
chemistry and physics (physical science at the earlier grades), and Earth/space sciences
(such as geology, astronomy, and meteorology). Advanced knowledge in these areas is not
required, but background knowledge acquired in general, introductory science courses may
be needed to answer some of the questions in the upper grade assessments. The tests do
not, however, sample specific content knowledge with enough regularity to make inferences
about a student’s attainment of any broad area, or specific part, of the science content
domain. The ACT Aspire tests stress science practices over recall of scientific content,
complex mathematics skills, and reading ability. To that end, the ACT Aspire Science tests
assess science practices in three domains: Interpretation of Data; Scientific Investigation;
and Evaluation of Models, Inferences, and Experimental Results.

The ACT Aspire tests currently include selected-response questions, technology-enhanced
items (computer-based delivery only), and constructed-response tasks. In the technology-
enhanced items, students must carry out actions such as moving objects, typing in their
answers, and manipulating bar and line graphs to provide their responses. The constructed-
response tasks require students to produce, rather than select, a response. Constructed-
response tasks assess complex reasoning or thinking skills by providing opportunities

for students to explain, justify, critique, create, propose, produce, design, or otherwise
demonstrate their knowledge and understanding in ways that are not typically assessed
through selected-response items. Constructed-response tasks are scored according to
scoring criteria unique to each item. The scoring criteria identify the specific information a
student needs to include for a valid and complete response. Depending on the item, a holistic
rubric may also be used to score the item. The holistic rubric is used to assess the overall
proficiency of the response, allowing for differentiation among multiple skill levels. Some
constructed-response tasks, called composite tasks, blend technology-enhanced or selected-
response elements with open response.
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Answer Key

The following pages show the grade/ item type, depth-of-knowledge level,? alignment to
the ACT Aspire reporting categories, and the correct response for each question. The
pages also include explanations of the questions and the correct responses.

Question 1

HOME / SCIENCE EXEMPLAR SECTION1 /[ 10F42

Students used a viscometer (a device that measures the viscosity of a :iz:tiz Eﬁi?gﬁ::;oua:\’::';he viscosity of SAE 30 motor oil at 25°C is
substance) to study several liquids. The viscometer consisted of a tube to g°
hold a liquid, a metal ball. and a magnetic pad that can hold or release the
ball (see Figure 1). © A 30cp
B G0cp
<«—magnetic pad
that holds © ¢ 200cp
the ball
D. 400cp
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Interpretation of
1 EHS Selected Response 2 P D)

Data

This item requires the examinee to combine data from Table 2 with data from Figure 2.

Explanation of Correct Response

The roll time listed in Table 2 for SAE 30 motor oil is 60 sec. In Figure 2, a roll time of 60 sec
is expected for a liquid that has a viscosity of about 400 cp.

! Early High School is abbreviated EHS throughout this booklet.

2Norman L. Webb, “Depth-of-Knowledge Levels for Four Content Areas,” last modified March 28, 2002, http://facstaff.
weer.wisc.edu/normw/All%20content%20areas%20%20DOK %20levels%2032802.doc.
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Question 2

HOME [/ SCENCEEXEMPLARS / SECTION1 [ 20F42

Based on Experiments 1 and 2, the viscosity of SAE 40 motor oil at 25°C would

Students used a viscomeler (a device that measures the viscosity of a )
most likely be:

substance) to study several liquids. The viscometer consisted of a tube to
hold a liquid, a metal ball, and a magnetic pad that can hold or release the
ball (see Figure 1). @ A lower than 200 cp.

B. between 200 cp and 300 cp.
<—magnetic pad

that holds ©  C. between 300 cp and 400 cp.
the ball

liquid
~a

D higher than 400 cp.

Sequence Grade Item type DOK level ACT A_s pire Correct response
reporting category
2 EHS Selected Response 2 Interpretation of D

Data

This item requires the examinee to interpolate from the data in Table 2 in order to determine
a value and then compare that value with data in Figure 2.

Explanation of Correct Response

The roll time for SAE 40 motor oil would be between that listed in Table 2 for SAE 30 motor
0il (60 sec) and SAE 50 motor oil (180 sec). In Figure 2, the viscosity of a liquid that has a roll
time of 60 sec is approximately 400 cp, and the viscosity of a liquid that has a roll time of
180 sec would be greater than 1,000 cp, so the viscosity of SAE 40 motor oil must be greater
than 400 cp.
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Question 3

HOME / SCENCEEXEMPLARS / SECTION1 [ 30F42

Based on Figure 2 and Table 2, order the 4 liquids shown below from the liquid having
the lowest viscosity at 25°C to the liquid having the highest viscosity at 25°C. Drag

Student: d & 1 d that the wi ity of
udents used a viscometer (a device that measures the viscosity of a each liquid to the correct box

substance) to study several liquids. The viscometer consisted of a tube to
hold a liquid, a metal ball, and a magnetic pad that can hold or release the
ball (see Figure 1).

<—magnetic pad
that holds
the ball

liquid

Ly
>

lowest viscosity highest viscosity

ACT Aspire

Sequence Grade Item type DOK level reporting category

Correct response

3 EHS  Technology 2 Interpretation of
Enhanced Data
lowest viscosity highest viscosfv

This item requires the examinee to combine and compare data from Table 2 with data from
Figure 2.
Explanation of Correct Response

According to Figure 2, roll time increases as viscosity increases. Thus, the order of the liquids
by increasing viscosity will be the same as the order of the liquids by increasing roll time.
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Question 4

HOME /[ SCIENCE EXEMPLARS / 1 [ 40F42

Based on Table 1 and Figure 2, use the graph below to present the approximate:
results of Experiment 1 for Liquids C. D, and E. Click on the top of each bar and
drag up or down to show where the top of the bar should be.

Students used a viscometer (a device that measures the viscosity of a
substance) to study several liquids. The viscometer consisted of a tube to
hold a liquid, a metal ball, and a magnetic pad that can hold or release the
ball (see Figure 1).

S0
<«—magnetic pad
that holds 80

the ball

roll time (sec)

C ) D ) E
Liquid

ACT Aspire

Sequence Grade Item type DOK level reporting category

Correct response

4 EHS Technology 2 Interpretation of
Enhanced Data

roll time (sec)

C D E
Ligguid

This item requires the examinee to translate information from Figure 2 and Table 1 into a bar
graph.

Explanation of Correct Response

In Table 1, Liquid C has a viscosity of 100 cp, which is shown in Figure 2 to have a roll time
of about 15 sec; Liquid D has a viscosity of 200 cp, which has a roll time of about 30 sec; and
Liquid E has a viscosity of 500 cp, which has a roll time of 70-75 sec.
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Question 5

HOME / SCENCEEXEMPLARS [ SECTION1 [ 50F42

Students used a viscometer (a device that measures the viscosity of 2 A student claimed that at 25°C. SAE 20 motor oil has a lower viscosity than does
(. . . y Liquid C. Based on the results of Experiments 1 and 2, explain why the student's
substance) to study several liquids. The viscometer consisted of a tube to
claim was INCORRECT. As part of your explanation, give the viscosities of these
hold a liquid, a metal ball, and a magnetic pad that can hold or release the -
. liquids at 25°C.
ball (see Figure 1).
liquid <—magnetic pad
that holds
the ball
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Evaluation of Models,
Constructed . )
5 EHS 3 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to determine which data and results from Table 1, Table 2,
and Figure 2 are needed to explain why the student’s claim was not correct.

Scoring Guide

2 points; analytic

Rubric
Score  Description
9 The response explains why the student’s claim was incorrect and includes the viscosities of Liquid C and
SAE 20 motor oil at 25°C.
1 The response states that the viscosity of Liquid C is 100 cp OR states that the viscosity of SAE 20 motor oil
is 200 cp.
0 The response demonstrates little understanding of data interpretation.

Sample Student Responses

Score  Response
Table 1 shows that the viscosity of Liquid C (at 256°C) is 100 cp. Using Figure 2 and Table 2, the viscosity of
2 SAE 20 motor oil (at 25°C) is 200 cp, so the claim that SAE 20 motor oil has a lower viscosity than Liquid C
is not correct.
1 Table 1 shows that the viscosity of Liquid C (at 25°C) is 100 cp, so the response is not correct.
0 Table 1 shows that the viscosity of Liquid C (at 25°C) is 50 cp.
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Question 6

A different liquid, Liquid Z. is tested as in Experiment 1, and its viscosity is
determined to be 1,100 cp. Use the results of Experiment 1 {o predict an
approximate roll time for Liquid Z at 25°C. Explain how you used the results to
make your prediction. Then, identify the liquid in Table 2 that, at 25°C, has a
viscosity closest to the viscosily of Liquid Z

Students used a wiscometer (a device that measures the viscosity of a
substance) to study several liquids. The viscometer consisted of a tube to
hold a liquid, a metal ball, and a magnetic pad that can hold or release the
ball (see Figure 1).

«—magnetic pad
that holds
the ball

1080

ACT Aspire
Sequence Grade Item type DOK level reporting category Correct response
Constructed Scientific
6 EHS R 3 Investigation and See scoring guide.
esponse

Interpretation of Data

This item requires the examinee first to determine the experimental condition that would
produce a given result by extrapolating from the experimental results in Figure 2 and then to
compare that finding to the data in Table 2.

Scoring Guide

3 points; analytic

Rubric

Score  Description

The response includes a prediction of roll time for Liquid Z of between 160 sec and 170 sec, explains how

3 the prediction was derived, and states that the roll time of Liquid Z is closest to SAE 50 motor oil. Any
response that correctly describes the relationship between roll time and viscosity or correctly describes how
to extrapolate the data should be given credit for an explanation.

9 The response includes 2 of the 3 components of a 3-point response such as a prediction of roll time for
Liquid Z and an explanation of how the data were used to predict the roll time of Liquid Z.

The response includes a predicted roll time for Liquid Z without an explanation of how the prediction was
1 derived OR only includes an explanation of how the predicted roll time was determined without expressly
stating what the predicted roll time is OR only identifies the correct liquid in Table 2.

0 The response demonstrates little understanding of data interpretation.
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Sample Student Responses

Score Response

If the viscosity of Liquid Z is 1,100 cp, then according to Figure 2 the predicted roll time would be
approximately 160 sec. (Any number between 160 sec and 170 sec would be scored as correct,) As roll time
increases, viscosity increases. A viscosity of 1,000 cp has a roll time of approximately 150 sec; therefore, a

3 viscosity of 1,100 cp would have a roll time greater than 150 sec. According to Table 2, SAE 50 motor oil
has a roll time of 180 sec, so SAE 50 motor oil has a viscosity closest to that of Liquid Z. (Any response that
correctly describes the relationship between roll time and viscosity or correctly describes how to extrapolate
the data should be given credit for an explanation.)

o | predict that the roll time of Liquid Z would be 167 sec and that, at 25°C, SAE 50 motor oil has the closest
viscosity.

1 The predicted roll time of Liquid Z is 160 sec.

0 The predicted roll time of Liquid Z is 150 sec.
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Question 7

SECTION1 [ 7OF42

Student 1's argument differs from Student 2's argument in which of the following

Living things share the following characteristics:
9 9 9 ways? Student 1 claims that viruses:

* Are made of 1 or more cells

) ) A are cells, and Student 2 claims that viruses are not cells.
+ Have genetic material

©  B. are notcells, and Student 2 claims that viruses are cells.
* Reproduce

@ C. metabolize, and Student 2 claims that viruses do not metabolize.
= Respond to change

D. do not metabolize, and Student 2 claims that viruses metabolize.
* Metabolize (carry out chemical reactions to obtain and use energy)

A teacher asked 4 students to discuss whether viruses should be considered
living things.

Student 1

ACT Aspire

Sequence Grade Item type DOK level .
reporting category

Correct response

Evaluation of Models,
7 8 Selected Response 2 Inferences, and D

Experimental Results

This item requires the examinee to identify a difference between the arguments of Student 1
and Student 2.

Explanation of Correct Response

Student 1 and Student 2 differ on whether viruses metabolize.
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Question 8

[ SCIENCE EXEMPLARS SECTION1 /[ 8OF 42

All 4 student: Id 1 likel ith which of the followi tate ts?
Living things share the following characteristics: St BTl L8 ) e TS NS Ry SRS

Are made of 1 or more cells
- A. Viruses have some of the characteristics of living things.

= Have genetic material " "
g B. Viruses react to environmental stimuli.

Reprod i
° Reproduce © C Viruses should be considered living things because they can

reproduce.
= Respond to change

D. Viruses cannot reproduce in a host cell.
= Metabolize (carry out chemical reactions to obtain and use energy)

Ateacher asked 4 students to discuss whether viruses should be considered
living things.

Student 1

ACT Aspire

Sequence Grade Item type DOK level .
reporting category

Correct response

Evaluation of Models,
8 8 Selected Response 2 Inferences, and A

Experimental Results

This item requires the examinee to identify a statement with which all four students would
most likely agree.

Explanation of Correct Response

Based on their arguments, all four students would most likely agree that viruses have some
of the characteristics of living things.

10
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Question 9

HOME [/ SCENCEEXEMPLARS /[ SECTION1 / 90F42

. . . Select each student who argued that viruses exhibit all 5 of the characteristics of
Living things share the following characteristics: I . .

living things listed in the passage.

= Are made of 1 or more cells

= Have genetic material

= Respond to change

= Metabolize (carry out chemical reactions to obtain and use energy)

* Reproduce - -

Ateacher asked 4 students to discuss whether viruses should be considered
living things.

Student 1

ACT Aspire

Sequence Grade Item type DOK level reporting category

Correct response

9 8 Technology 2 Evaluation of Models,
Enhanced Inferences, and

EE
Experimental Results - -

This item requires the examinee to determine which student(s) argued that viruses exhibit
all five of the characteristics of living things that were listed in the passage.

Explanation of Correct Response

Student 4 is the only student who argued that viruses exhibit all five of the characteristics of
living things listed in the passage.

11



Question 10

Student 1

Viruses are not cells. Viruses do have genefic material. and when in a host
cell, viruses can reproduce and respond to change. However, viruses do not
metabolize. The energy used to make copies of a virus is metabolized by the
host cell. Because viruses are not made of cells and do not metabolize, they
are not living things.

Student 2

Viruses are not cells. Viruses do have genetic material. and when in a host
cell, viruses can reproduce and metabolize. However, viruses are not able to
respond to changes in the environment and they do not mutate. Because
viruses are not made of cells and do not respond to change. they are not
living things.

Student 3

Although viruses are not cells. they do have genetic material, and they are
able to reproduce when in host cells. During reproduction, viruses respond to

change and metabolize. Even though viruses are not made of cells, they can
do everything a cell can do when they are inside a host cell, so viruses are

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

According to Student 2, viruses do NOT exhibit which of the following
characteristics? Select EACH correct answer.

o

A_ Made of 1 or more cells

B. Have genetic material

C. Reproduce in a host cell

D. Respond fo change

E. Metabolize in a host cell

Sequence Grade Item type DOK level ACT A.s pire Correct response
reporting category
Evaluation of Models,

10 8 Selected Response 1 Inferences, and A&D

Experimental Results

This item requires the examinee to find basic information in Student 2’s argument.

Explanation of Correct Response

According to Student 2, viruses do not exhibit the characteristic of being made of one or

more cells, and viruses also do not respond to change.

12



Question 11

HOME / SCENCEEXEMPLARS [ SECTION1 [ 110F42

Student 1

Viruses are not cells. Viruses do have genetic material. and when in a host
cell, viruses can reproduce and respond to change. However, viruses do not
metabolize. The energy used to make copies of a virus is metabolized by the
host cell Because viruses are not made of cells and do not metabolize. they
are not living things.

Student 2

Viruses are not cells. Viruses do have genetic material. and when in a host
cell, viruses can reproduce and metabolize. However, viruses are not able to
respond to changes in the environment and they do not mutate. Because
viruses are not made of cells and do not respond to change, they are not
living things.

Student 3

Although viruses are not cells, they do have genetic material, and they are
able to reproduce when in host cells. During reproduction, viruses respond to
change and metabolize. Even though viruses are not made of cells, they can
do everything a cell can do when they are inside a host cell, so viruses are

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Clearly explain how Student 2 disagrees with Student 3 on TWO specific ideas.
Then, clearly explain how Student 1 agrees with Student 2 on one of these two
ideas.

1080

Sequence Grade Item type DOK level

ACT Aspire

. Correct response
reporting category

8 gonstructed 3
esponse

Evaluation of Models,
Inferences, and See scoring guide.
Experimental Results

This item requires the examinee to explain how Student 2 disagrees with Student 3 on two
specific ideas and how Student 1 agrees with Student 2 on one of these two ideas.

Scoring Guide

3 points; analytic

Rubric

Score Description

3 The response correctly identifies two specific ways in which Student 2 and Student 3 disagree and correctly
identifies one way in which Student 1 and Student 2 agree.

The response only includes two ways in which Student 2 and Student 3 disagree, both of which are correct,
2 OR correctly identifies one way that Student 2 and Student 3 disagree and one way that Student 1 and

Student 2 agree.

in which Students 1 and 2 agree.

The response only includes one correct way in which Student 2 and Student 3 disagree OR one correct way

0 The response demonstrates little understanding of how to compare the explanations of Students 1, 2, and 3.

13
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Sample Student Responses

Score Response

Student 2 states that viruses do not respond to change; Student 3 states that viruses do respond to change.
3 In addition, Student 2 states viruses are not living things; Student 3 states that viruses are living things. Both
Student 1 and Student 2 state that viruses are not living things.

Student 2 states that viruses do not respond to change; Student 3 states that viruses do respond to change.
In addition, Student 2 states viruses are not living things; Student 3 states that viruses are living things.

Student 2 says that viruses respond to change; Student 3 says that viruses do not respond to change. In
1 addition, Student 2 says viruses are cells while Student 3 says viruses are not cells. Students 1 and 2 agree
that viruses are not living things.

Student 2 says that viruses are cells while Student 3 says that viruses are not cells. Student 2 says viruses
0 have genetic material while Student 3 says viruses do not have genetic material. Students 1 and 2 agree
that viruses are living things.

14
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Question 12

HOME / SCENCEEXEMPLARS / SECTION1 [ 120F42

Another student claimed that viruses do NOT contain DNA or RNA. Which of the

Living things share the following characteristics:
gthing g students, if any, would be likely to agree with this claim? Explain your reasoning.

+ Are made of 1 or more cells
= Have genetic material

* Reproduce

720

+ Respond fo change

= Metabolize (carry out chemical reactions to obtain and use energy)

A teacher asked 4 students to discuss whether viruses should be considered

living things.
Sequence Grade Item type DOK level ACT A.S' pire Correct response
reporting category
Evaluation of Models,
Constructed . ,
12 8 R 2 Inferences, and See scoring guide.
esponse

Experimental Results

This item requires the examinee to identify which of the four students, if any, would be
most likely to agree with a new claim made by another student. Students must have basic
knowledge of the biological roles of DNA and RNA.

Scoring Guide
2 points; analytic
Rubric

Score  Description

The response correctly states that none of the four students would agree with the claim that viruses do not

2 contain DNA or RNA and uses the passage to support this statement.

1 The response correctly states that none of the four students would agree with the claim that viruses do not
contain DNA or RNA but does not explain the answer based on the information in the passage.

0 The response demonstrates little understanding of how to evaluate the statement in the question against the

statements of Students 1-4 or of what relationship exists between DNA, RNA, and genetic material.

Sample Student Responses

Score  Response

None of the students would agree with the statement that viruses do not contain DNA or RNA. All 4

2 students clearly say that viruses have genetic material.
1 None of the students would agree with the statement.
0 Students 1, 2, 3, and 4 would agree with the statement since DNA and RNA are not mentioned by any of

the students.

15



Question 13

HOME [ SCENCE EXEMPLARS

{ SECTION1 [/ 130F42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

T - -
- 3,
name, composition. density at 25°C (i grams per cubic centimeter, giem). According fo the table, which of the following elements is NOT present in talc?
and hardness.
A. Hydrogen
Density
Mineral at25°C B. Magnesium
name Composition (giem?) Hardness
C. Oxygen
Chrysoberyl peryllium, aluminum, 35-38 85
oxygen D. Sulfur
Fluorite calcium, fluorine 31 4
Gypsum calcium, sulfur, oxygen. 2.3 2
hydrogen
Pyrite: iron, sulfur 50 B.5
Talc magnesium, silicon, 28 1
oxygen. hydrogen
ACT Aspire
Sequence Grade Item type DOK level P Correct response

reporting category

13 8

Selected Response

1

Interpretation of Data D

This item requires the examinee to select one piece of data from the table.

Explanation of Correct Response

According to the table, the elements present in talc are magnesium, silicon, oxygen, and
hydrogen. Sulfur is not one of the elements present in talc.

16



Question 14

HOME /[ SCENCEEXEMPLARS / SECTION1 [ 14 0OF 42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

A mineral can often be distinguished from other minerals by its composition
(the chemical elements that make up the mineral), by its density (the mass
per unit volume of the mineral), or by its hardness (a value from 1 to 10; a
mineral with a greater hardness value can scratch all minerals with lesser
hardness values). The table below lists, for each of 5 minerals, the mineral
name, composition, density at 25°C (in grams per cubic centimeter, gicm®),
and hardness.

Consider two 5 g samples. one of fluorite and one of gypsum. Based on the
table, which sample will have the greater volume at 25°C ?

A The fluorite, because it has the lower density.
B. The fluorite, because it has the higher density.

C. The gypsum, because it has the lower density.

Density
Mineral at 25°C D. The gypsum, because it has the higher density.
name Composition (a/em®) Hardness
Chrysoberyl peryliium, aluminum, 3538 8.5
oxygen
Fluorite calcium, fluorine 31 4
Gypsum calcium, sulfur, oxygen, 23 2
hydrogen
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Evaluation of Models,
14 8 Selected Response 2 Inferences, and C

Experimental Results

This item requires the examinee to apply the relationship between mass, volume, and
density provided in the passage to data from the table in order to formulate a conclusion.

Explanation of Correct Response

Based on the density information in the table and the fact that density = mass/volume, a
5 g sample of gypsum will have a greater volume than a 5 g sample of fluorite because the
density of gypsum (2.3 g/cm?) is lower than the density of fluorite (3.1 g/cm?).

17



Question 15

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

HOME / SCENCEEXEMPLARS [/ SECTIONY1 [ 150F42

- - -
o 3,
z:dmi;;:ﬂeiismm' density at 25°C (in grams per cubic centimeter. g/em. According fo the table, drag the elements present in chrysobery! to the correct
) box and drag the elements present in pyrite to the correct box. You will NOT use
all of the elements shown.
Density
Mineral at 25°C
name Composition (giem?) Hardness aluminum | | beryllium | | calcium | | fluorine hydrogen | | oxygen
Chrysoberyl beryllium, aluminum, 35-38 85
s
Fluorite: calcium, fluorine 31 4
Gypsum calcium, sulfur, oxygen, 23 2
hydrogen Chrysoberyl Pyrite
PyFIlE iron, sulfur 50 6.5
Talc magnesium, silicon, 28 1
oxygen. hydrogen
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
;Cﬂfcium. fluorine :hvdmgan
. Chi b
15 8 Technology 2 Interpretation of i 2
En hanced Data beryllium irem

aluminum
L

sulfur

oxygen

This item requires the examinee to select two or more pieces of data from a simple data

presentation.

Explanation of Correct Response

According to the table, the only elements present in chrysoberyl are beryllium, aluminum,
and oxygen, and the only elements present in pyrite are iron and sulfur.

18
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Question 16

HOME / SCENCE EXEMPLARS SECTION1 / 160OF 42

Drag each bar into the appropriate area of the graph to best represent the information

A mineral can often be distinguished from other minerals by its composition
in the table.

(the chemical elements that make up the mineral), by its density (the mass
per unit volume of the mineral), or by its hardness (a value from 1 to 10; a 5

mineral with a greater hardness value can scratch all minerals with lesser
hardness values). The table below lists, for each of 5 minerals, the mineral
name, composition, density at 25°C (in grams per cubic centimeter, gicm®), 4+
and hardness.
@ 3
L]
c
Density B
© 2
Mineral at 25°C =
name Composition (gicm®) Hardness
Chrysoberyl beryllium, aluminum, 35-38 85 14
oxygen
) ) 0
Fluorite calcium, fluorine 31 4 fluorite | gypsum T talc
Gypsum calcium, sulfur, oxygen, 2.3 2
hydrogen

Correct response

ACT Aspire

Sequence Grade Item type DOK level reporting category

16 8 Technology 2 Interpretation of
Enhanced Data

T fuorite gypsum talc

This item requires the examinee to translate information from the table into a bar graph.

Explanation of Correct Response

According to the table, the hardness of fluorite is 4, the hardness of gypsum is 2, and the
hardness of talc is 1.

19



Question

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

17

HOME [ SCENCEEXEMPLARS /[ SECTION1 [ 17 OF 42

per unit volume of the mineral), or by its hardness (a value from 1to 10; a
mineral with a greater hardness value can scratch all minerals with lesser List TWO minerals described in the table that can scraich fluorite. Explain your
hardness values). The table below lists. for each of 5 minerals, the mineral answer citing specific numbers from the table for each of the minerals.
name, compaosition, density at 25°C (in grams per cubic centimeter, gicm®),
and hardness.
Density 7
Mineral at 25°C 1050
name Composition (giem®) Hardness
Chrysoberyl perylium, aluminum, 35-38 8.5
oxygen
Fluorite calcium, fluorine 31 4
Gypsum calcium, sulfur, oxygen. 23 2
hydrogen
Pyrite iron, sulfur 5.0 6.5
Talc magnesium, silicon. 28 1
ACT Aspire
Sequence Grade ltem type DOK level . Correct response
a yp reporting category P
Evaluation of Models,
Constructed . .
17 8 2 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to compare data from the table in order to formulate a

conclusion.

Scoring Guide

3 points; analytic

Rubric
Score  Description

The response correctly identifies the two minerals in the table that can scratch fluorite, and the explanation

3 cites the hardness values of each of these two minerals and compares those values to the hardness of
fluorite.
The response correctly identifies one of the minerals that can scratch fluorite and explains using the data in

2 the table OR identifies both minerals in the table that can scratch fluorite but does not use the information in
the table to support the answer.
The response correctly identifies one of the minerals in the table that can scratch fluorite OR states that

1 minerals with a hardness higher than fluorite can scratch fluorite but does not identify the two minerals from
the table.

0 The response demonstrates little understanding of either hardness or data interpretation.

Note: Nonstandard responses that reverse the concept of hardness and list gypsum and talc
as the minerals from the table that can scratch fluorite, or that address what minerals fluorite
can scratch, can score 1 to 2 points depending on the consistency and completeness of such

responses.
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ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Sample Student Responses

Score Response

Both chrysoberyl and pyrite can scratch fluorite. A mineral with a greater hardness value can scratch a
3 mineral with a lower hardness value. The hardness value of fluorite is 4, the hardness value chrysoberyl is
8.5, and the hardness value of pyrite is 6.5, so both chrysoberyl and pyrite can scratch fluorite.

Both chrysoberyl and pyrite can scratch fluorite. A mineral with a greater hardness value can scratch a

2 mineral with a lower hardness value.
1 A mineral with a greater hardness value can scratch a mineral with a lower hardness value.
0 Gypsum and fluorite can scratch pyrite.
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Question 18

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

HOME /[ SCENCEEXEMPLARS [/ SECTION1 [ 180F42

TIETET W & gredieT marare: VAe Tdarm SCTaticim an mrerdrs WInm TESSET
hardness values). The table below lists, for each of 5 minerals, the mineral A siudent claimed that a sampie of pyrite af 25°C with a volume of 10 cm? would
name, composition, density at 25°C (in grams per cubic centimeter, giem®), have a mass of 2 g. Using the explanation of density given in the passage,
and hardness. explain how the student incorrectly calculated the mass of the sample of pyrite.
Then, determine the actual mass of the 10 cm? sample of pyrite.
Density
Mineral at 25°C
name Composition (giem®) Hardness
Chrysoberyl beryllium, aluminum, 35-38 85
oxygen 4
. 720
Fluorite calcium, fluorine 34 4
Gypsum calcium, sulfur, oxygen, 23 2
hydrogen
Pyﬂle iron, sulfur 50 65
Talc magnesium, silicon, 28 1
oxygen, hydrogen
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Evaluation of Models,
Constructed . .
18 8 3 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to determine how density information from the table was
incorrectly applied and to properly use the relationships between density and volume to

calculate a mass.

Scoring Guide

2 points; analytic

Rubric

Score  Description

o The response explains how the student incorrectly calculated the mass of a 10 cm® sample of pyrite, and
then the response indicates that the sample’s correctly calculated mass is 50 g.

1 The response explains how the student incorrectly calculated the mass of a 10 cm® sample of pyrite OR

indicates that the sample’s correctly calculated mass is 50 g.

0 The response demonstrates little understanding of the concept of density and how to manipulate the

equation to determine the mass of a sample.

Sample Student Responses

Score Response

2 The student may have divided the volume by the density of pyrite (
sample. The actual mass of the sample would be 50 g.

10 cm®
5 g/cm? ) to determine the mass of the

1 The actual mass of the sample would be 50 g.

0 The actual mass of the sample would be b g.
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Question 19

SECTION1 [ 190F 42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

A student, Jim, was drinking from a glass filled with ice water on a hot day. Jim
noticed that water droplets had formed on the outside of the glass and asked
where the water came from. Two other students, Maddy and Theo, each tried
to answer Jim's question.

Maddy's Viewpoint

Al contains some water. The air contains more water on hot days than on
cold days. When the air comes in contact with the cold glass, the water in the
air forms water droplets on the outside of the glass.

Theo's Viewpoint

Alr does not contain water. The water droplets on the outside of the glass
must have come from inside the glass. The water can get outside the glass in
one of two ways. One way is that the water can pass through tiny pores in the
glass. Another way is that the water can make its way up the side of the glass
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more likely it
will pass through the glass or make its way over the edge of the glass.

According to the passage, which of the students, if either, would agree that air
contains more water on hot days than on cold days?

© A Maddy only
@ B. Theoonly
@ ¢ Both Maddy and Theo

©@ D. Neither Maddy nor Theo

ACT Aspire

Sequence Grade Item type DOK level reporting category Correct response
Evaluation of Models,

19 7 Selected Response 2 Inferences, and A

Experimental Results

This item requires the examinee to compare the two viewpoints in order to determine which
of the students would agree with a claim.

Explanation of Correct Response

Maddy’s viewpoint indicates that air contains more water on hot days than on cold days.
Theo’s viewpoint indicates that air does not contain water.
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ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Question 20

A student, Jim, was drinking from a glass filed with ice water on a hot day. Jim Another student claimed that when air comes in contact with a glass of very hot
noticed that water draplets had formed on the outside of the glass and asked water, the water in the air forms water droplets on the outside of the glass. Based
where the water came from. Two other students, Maddy and Theo, each tried Ciyhelpassageidoes i el pol ik ddyien ot

to answer Jim's question.
Maddy's Viewpoint @ A Yes, Maddy indicated that water droplets would form on the outside
of & warm glass.

Alr contains some water. The air contains more water on hot days than on
cold days. When the air comes in contact with the cold glass, the water in the @ B. Yes; Maddy indicated that water droplets would form on the outside
air forms water droplets on the outside of the glass. of a cold glass.

Theo's Viewpoint @ C. No: Maddy indicated that water droplets would form on the outside of

Air does not contain water The water droplets on the outside of the glass awarm glass.
must have come from inside the glass. The water can get outside the glass in i
one of two ways. One way is that the water can pass through finy pores in the © D No: Maddy indicated that water droplets would form on the outside of
glass. Anotner way is that the water can make its way up the side of the glass a cold glass.
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more likely it
will pass through the glass or make its way over the edge of the glass.
ACT Aspire
Sequence Grade Item type DOK level Correct response

reporting category

Evaluation of Models,
20 7 Selected Response 2 Inferences, and D
Experimental Results

This item requires the examinee to decide if a new claim supports a viewpoint.

Explanation of Correct Response

Maddy’s viewpoint indicates that water droplets will form on the outside of a cold glass, but
she does not claim that water droplets would form on a warm or hot glass.
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ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Question 21

Select each of the students who indicated that water is present in air, and select
each of the students who would most likely agree that the water droplets on the
outside of the glass are in the liquid state.

A student, Jim, was drinking from a glass filled with ice water on a hot day. Jim
noticed that water droplets had formed on the outside of the glass and asked
where the water came from. Two other students, Maddy and Theo, each fried
to answer Jim's question.

Maddy's Viewpoint R
Water is Water droplets are
Air contains some water. The air contains more water on hot days than on present in air. in the liquid state.

cold days. When the air comes in contact with the cold glass, the water in the
air forms water droplets on the outside of the glass.

Theo's Viewpoint

one of two ways. One way is that the water can pass through tiny pores in the
glass. Another way is that the water can make its way up the side of the glass
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more: likely it
will pass through the glass or make its way over the edge of ihe glass.

AIr does not contain water. The water droplets on the outside of the glass - -
must have come from inside the glass. The water can get outside the glass in

ACT Aspire

Sequence Grade Item type DOK level reporting category

Correct response

Water is Water droplets are
present in air. in the liguid state.

21 7 Technology 2 Evaluation of Models,

Enhanced Inferences, and -

Experimental Results

This item requires the examinee to decide if the students would most likely agree with each
of two statements. This involves identifying the assumptions in each student’s viewpoint.
Explanation of Correct Response

Maddy states air contains some water, and Theo states that air does not contain water. The
examinee needs to identify the assumption, made by both students, that water droplets are
liquid.
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Question 22

HOME / SCIENCE EXEMPLARS [/ SECTION1 [/ 220F 42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

A student, Jim, was drinking from a glass filled with ice water on a hot day. Jim
noticed that water droplets had formed on the outside of the glass and asked
where the water came from. Two other students, Maddy and Theo, each tried
to answer Jim's question.

Maddy's Viewpoint

Air contains some water. The air contains more water on hot days than on
cold days. When the air comes in contact with the cold glass, the water in the
air forms water droplets on the outside of the glass.

Theo's Viewpoint

Air does not contain water. The water droplets on the outside of the glass
must have come from inside the glass. The water can get outside the glass in
one of two ways. One way is that the water can pass through tiny pores in the
glass. Another way is that the water can make its way up the side of the glass
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more likely it
will pass through the glass or make its way over the edge of the glass.

Use the passage to help you decide which words best complete the sentence below. In
the first space, choose either “Theo” or *Maddy." In the second space, choose either

“more” or *less”.

According to  Choose .
over the edge of the glass Choose...

water.

[=] . warm water will make its way
[=] easily than will cold

Sequence Grade Itemtype DOK level

ACT Aspire
reporting category

Correct response

22

7 Technology
Enhanced

Evaluation of Models,
Inferences, and

Experimental Results

According to Theo v, warm water will make its way

over the edge of the glass  less
water.

+ easily than will cold

This item requires the examinee to identify key implications in each student’s viewpoint in
order to complete a sentence.

Explanation of Correct Response

Theo’s viewpoint is the only viewpoint that discusses water making its way over the edge of
the glass. Theo also states that the colder the water is, the more likely it is to make its way
over the edge. Thus, Theo implies that warm water will make its way over the edge of the
glass less easily than will cold water.
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ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Question 23

SECTION1 [/ 230F42

After Maddy and Theo gave their viewpoints, Jim poured ice water into an
identical glass and placed a tight-fitting lid on the glass. Then, Jim observed that
water droplets still formed on the outside of the glass.

A student, Jim, was drinking from a glass filled with ice water on a hot day. Jim
noticed that water droplets had formed on the outside of the glass and asked
where the water came from. Two other students. Maddy and Theo, each tried
to answer Jim's question. « Describe how Maddy would explain Jim's observation.
Describe how Theo would explain Jim's observation.

Maddy's Viewpoint * p
Air contains some water. The air contains more water on hot days than on
cold days. When the air comes in contact with the cold glass, the water in the
air forms water droplets on the outside of the glass.

Theo's Viewpoint 720

Air does not contain water. The water droplets on the outside of the glass
must have come from inside the glass. The water can get outside the glass in
one of two ways. One way is that the water can pass through tiny pores in the
glass. Another way is that the water can make its way up the side of the glass
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more likely it
will pass through the glass or make its way over the edge of the glass.

Sequence Grade Item type DOK level ACT A.s' pire Correct response
reporting category
Constructed Evaluation of Models,
23 7 R 3 Inferences, and See scoring guide.
esponse

Experimental Results

This item requires the examinee to describe how each student would explain new information.

Scoring Guide
2 points; analytic
Rubric

Score Description

2 The response correctly describes how Maddy AND Theo would explain Jim's observation.

The response correctly describes how Maddy or Theo would explain Jim's observation.

OR

1
The response describes either Maddy's or Theo’s explanation correctly and describes the other explanation
incorrectly.

0 The response demonstrates little understanding of why water droplets form on the outside of the glass.

Sample Student Responses

Score Response

Maddy: When water contained in the air contacts the (cold) surface of the glass, water droplets form.
2 Theo: Water would pass through (pores in) the glass (if the water could not pass through the seal made by
the tight-fitting lid).

Maddy: When water contained in the air contacts the (cold) surface of the glass, water droplets form.
OR

1
Theo: Water would pass through (pores in) the glass (if the water could not pass through the seal made by
the tight-fitting lid).

0 Water was escaping while the lid was being put on.
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Question 24

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

A student, Jim, was drinking from a glass filled with ice water on a hot day. Jim ;Zp:zeseo:n;;:;eronﬁ::;L‘ﬁ:—mea that the tny pores In the glass are smaller than
noticed that water droplets had formed on the outside of the glass and asked
where the water came from. Two other students, Maddy and Theo, each tried + Describe how this new information is NOT consistent with part of Theo's
to answer Jim's question. explanation.
Maddy's Viewpoint . Descrll)§ the part of Theo's explanation that is consistent with this new
information.
Air contains some water. The air contains more water on hot days than on
cold days. When the air comes in contact with the cold glass, the water in the
air forms water droplets on the outside of the glass.
Theo's Viewpoint
Air does not contain water. The water droplets on the outside of the glass 720
must have come from inside the glass. The water can get outside the glass in
one of two ways. One way is that the water can pass through tiny pores in the
glass. Another way is that the water can make its way up the side of the glass
and over the edge. Water droplets form on a glass only when the water in the
glass is colder than the outside air. So, the colder the water, the more likely it
will pass through the glass or make its way over the edge of the glass.
Sequence Grade Item type DOK level ACT A_s, pire Correct response
reporting category
Evaluation of Models,
Constructed . .
24 7 2 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to describe how new information is not consistent with
part of one viewpoint and to describe which part of the viewpoint is consistent with the new
information.

Scoring Guide

2 points; analytic

Rubric
Score Description
9 The response correctly describes how the new information is both NOT consistent with part of Theo's

explanation AND is consistent with another part of Theo's explanation.

The response correctly describes how the new information is NOT consistent with part of Theo's explanation.
1 OR
The response correctly describes how the new information is consistent with part of Theo's explanation.

0 The response demonstrates little understanding of why water droplets form on the outside of the glass.

Sample Student Responses

Score  Response

9 The new information is inconsistent with Theo's claim that water can pass through tiny pores in the glass.
The new information is consistent with Theo'’s claim that there are tiny pores in the glass.

The new information is inconsistent with Theo's claim that water can pass through tiny pores in the glass.
1 OR
The new information is consistent with Theo's claim that there are tiny pores in the glass.

0 Air does not contain water.
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Question 25
g o7 & g
g\as.s beaker. The sample was healed un.lwl it completely melted. Upon Based on Table 1. the mass of solid remaining for Margarine A was how much
cooling. a solid layer formed on fop of a liquid water layer. A small hole was S
made in the solid layer. and the liquid water was poured out. The mass of g 9 9 )
solid remaining in the beaker was measured. Then, the mass of water in
the margarine sample was calculated. The procedure was repeated for A 5g
Margarines B. C. and D (see Table 1).
B 11g
Table 1 c. 139
IVass of solid Wass of water in D. 249
remaining margarine sample
Margarine (@) (@)
A 24 1
B 13 12
C 19 6
D 11 14
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Interpretation of
25 6 Selected Response 2 Dats C

This item requires the examinee to find two pieces of data in a table and to compare those
data using a simple calculation.

Explanation of Correct Response

The mass of solid remaining for Margarine A was 24 g, and the mass of solid remaining for
Margarine D was 11 g, so the mass remaining for Margarine A is 13 g greater than the mass
remaining for Margarine D.
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Question 26

HOME / SCENCEEXEMPLARS / SECTION1 [ 260F42

The students measured out a 25 g sample of Lotion E in a glass beaker. What was the minimum mass of lotion needed to perform Experiment 2 ?
The sample was heated to boiling and then allowed to gently boil for
30 minutes. After the mixture cooled to room temperature, the mass of
lotion remaining in the beaker was measured. Then, the mass of water in ©oA 509
the lotion sample was calculated. The procedure was repeated for
Lotions F, G, and H (see Table 2). © B 1009
c. 130¢
Table 2 D. 200¢
Mass of Mass of water in
lotion remaining Iotion sample
Lotion Q) Q)
E 19 B
£ 21 4
G 20 5
H 18 7
ACT Aspire
Sequence Grade Item type DOK level P Correct response

reporting category

Scientific
26 6 Selected Response 2 Investigation B

This item requires the examinee to understand the design of the experiment.

Explanation of Correct Response

The students needed four 25 g samples of lotion, so the minimum mass of lotion is 100 g.
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ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

Question 27

The students measured out a 25 gram (g) sample of Margarine Ain a The students need to use their results to calculate the percent of water in each sample.
glass beaker. The sample was heated until it completely melted. Upon Drag values from the box into the empty equation below to produce the equation the
cooling, a solid layer formed on fop of a liquid water layer. A small hole was students should use fo calculate the percent of water in Margarine B.

made in the solid layer. and the liquid water was poured out. The mass of

solid remaining in the beaker was measured. Then. the mass of water in l:l

100 = percent of water in Margarine B
the margarine sample was calculated. The procedure was repeated for X pe &

Margarines B, C, and D (see Table 1).

6g 12g||13g| | 25¢

Table 1
Mass of solid Mass of water in
remaining margarine sample
Margarine (9) (@)
A 24 1
B 13 12
C 19 6
D " 14

ACT Aspire

Sequence Grade Item type DOK level reporting category

Correct response

_Lg! ¥ 100 = percent of water in Margarine B
27 6 Technology 2 Interpretation of (2s]
Enhanced Data

[6g][13g]

This item requires the examinee to use a simple mathematical relationship between data in
Table 1.
Explanation of Correct Response

The mass of the water in the sample of Margarine B (listed in Table 1) was 12 g, and
(according to the description of Experiment 1) the mass of the sample of Margarine B
was 25 g.
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Question 28

HOME / SCIENCE EXEMPLAI

Based on the results of Experiments 1 and 2. order these samples by the mass of water

Students did 2 experiments to estimate the mass of water present in
present in each sample. Drag each sample to the correct position in the diagram.

margarines and in hand lotions.

Experiment 1 Samples

The students measured out a 25 gram (g) sample of Margarine A in a glass Greatest -
beaker. The sample was heated until it completely melted. Upen cooling, a mass of
solid layer formed on top of a liquid water layer. A small hole was made in the water l:l

solid layer, and the liquid water was poured out. The mass of solid remaining A Margarine A

in the beaker was measured. Then, the mass of water in the margarine
sample was calculated. The procedure was repeated for Margarines B, C,
and D (see Table 1).

Margarine D

Lotion H

Table 1

Mass of solid Mass of water in

remaining margarine sample
Margarine @ @ Least mass
A 24 1 of water
ACT Aspire

Sequence Grade Item type DOK level Correct response

reporting category

Samples
Greatest

e

28 6 Technology 2 Interpretation of
Enhanced Data

-

of water

This item requires the examinee to compare data from two tables to create an ordered list.

Explanation of Correct Response

In Table 1, the mass of water calculated for Margarine A was 1 g, and the mass of water
calculated for Margarine D was 14 g. In Table 2, the mass of water calculated for Lotion G was
5 g, and the mass of water calculated for Lotion H was 7 g.
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Question 29

Experiment

Suppose that in Experiment 2, the students had gently boiled the sample of
Lotion H for 30 seconds, instead of 30 minutes. Would the mass of water that
would have been calculated for Lotion H be higher, lower, or the same as the
mass of water listed for Lotion H in Table 2 ?

The students measured out a 25 g sample of Lotion E in a glass beaker.
The sample was heated to boiling and then allowed to gently boil for

30 minutes. After the mixture cooled to room temperature, the mass of
lotion remaining in the beaker was measured. Then, the mass of water in
the lotion sample was calculated. The procedure was repeated for

Lotions F. G. and H (see Table 2). A. Higher
B. Lower
Table 2
C. The same
Mass of Mass of water in
lotion remaining lofion sample
Lotion (@ (@ Explain your answer. In your explanation, be sure fo cite the mass of water in the
sample of Lotion H that is listed in Table 2.
E 19 ]
F 21 4
G 20 ] s
H 18 7 360
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
. Scientific . )
29 6 Composite 3 See scoring guide.

Investigation

This item requires the examinee to predict the effects of modifying the design of an
experiment and to explain his or her prediction.

Scoring Guide

3 points; composite

Rubric

Score  Description

The examinee performs 3 of the following tasks correctly:

® selects the correct response

® provides an explanation

e cites the mass of water in the sample of Lotion H listed in Table 2

The examinee performs 2 of the following tasks correctly:

® selects the correct response

® provides an explanation

e cites the mass of water in the sample of Lotion H listed in Table 2

The examinee performs 1 of the following tasks correctly:

® selects the correct response

® provides an explanation

e cites the mass of water in the sample of Lotion H listed in Table 2

0 The examinee demonstrates little to no understanding of the concept.
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Sample Student Responses

Score Response

Lower (correct response). If the sample had only been boiled for 30 sec, less water would have evaporated,

& resulting in less than 7 g of water calculated for Lotion H.
Lower (correct response). If the sample had only been boiled for 30 sec, less water would have evaporated.
o OR
If the sample had only been boiled for 30 sec, less water would have evaporated, resulting in less than 7 g of
water calculated for Lotion H.
1 Boiling the sample for a shorter time means less time for evaporation.
0 Greater.
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Question 30

HOME / SCIENCE EXEMPLARS SECTION1 [ 300F42

Students did 2 experiments to estimate the mass of water present in

margarines and in hand lotions. Suppose the students had mixed a 12.5 g sample of Margarine B and a 12.5 g
sample of Margarine C. Further suppose that they had tested this mixed sample

Experiment 1 using the procedure from Experiment 1. Based on Table 1, predict the most likely

The students measured out a 25 gram (g) sample of Margarine A in a glass mass, in grams, of water in the mixed sample. Explain your answer using specific

beaker. The sample was heated uniil it completely melted. Upon cooling, a numbers from Table 1.

solid layer formed on top of a liquid water layer. A small hole was made in the
solid layer, and the liquid water was poured out. The mass of solid remaining
in the beaker was measured. Then, the mass of waler in the margarine
sample was calculated. The procedure was repeated for Margarines B, C,
and D (see Table 1).

720
Table 1
Mass of solid Mass of water in
remaining margarine sample
Margarine (g) (g)
A 24 1
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Constructed Scientific . )
30 6 3 - See scoring guide.
Response Investigation

This item requires the examinee to predict the results of an additional trial (testing a
margarine sample that is a mix of Margarine B and Margarine C) and to explain their
prediction.

Scoring Guide
2 points; analytic

Rubric
Score  Description

The response provides the correct value or range of values for the mass of water in the mixed sample AND

2 explains the examinee’s reasoning using specific numbers from Table 1.

1 The response provides the correct value or range of values for the mass of water in the mixed sample OR
explains the examinee’s reasoning but does not provide a correct value.

0 The response demonstrates little to no understanding of how to use the data from the experiment.

Sample Student Responses
Score  Response

9 g, because if you take half of 12 g and half of 6 g and add them together, you get 9.

OR
12g+6g=18g

2 18g/2=9g
OR

The result for Margarine B was 12 g, and for Margarine C it was 6 g. If you mix equal amounts of each
together, the mixture should have a water content between 12 g and 6 g.

99
1 OR

You need to find the average of 12 gand 6 g.
0 184
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Question 31

HOME /| SCENCEEXEMPLARS /[ SECTION1 / 310F42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

the number of days®

« until the egg hatched

According to the table. what was the average number of days spent as a larva at

22°C 7
+ spentas alarva
A a8
« spent as a pupa
They calculated average values for the jars at each temperature and B 1
recorded their results in the table. Note that all the eggs hatched. c 13
D. 20
Average number of days:
Temperature until the spent as spent as
(°C) egg hatched a larva a pupa
17 6 20 1
22 5 13 8
27 4 11 [
ACT Aspire
Sequence Grade Item type DOK level

: Correct response
reporting category

31 4

Selected Response

Interpretation of c
Data

This item requires the examinee to select a single piece of data in the table based on a given

condition.

Explanation of Correct Response

According to the table, the average number of days spent as a larva at 22°C was 13 days.
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Question 32

HOME [/ SCENCE EXEMPLARS

{ SECTION1 [/ 320F42

the number of days:.

« spentas alarva

- until the egg hatched

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

In the study, on average, how many total days passed before an adult butterfly
was observed in a jar that was kept at 27°C ?

A 1T
« spentas a pupa
They calculated average values for the jars at each temperature and B 21
recorded their results in the table. Note that all the eggs hatched. e
D. 31
Average number of days:
Temperature until the spent as spent as
(°C) egg hatched alarva apupa
17 6 20 11
22 4] 13 g
27 4 11 6
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Scientific
32 4 Selected Response 2 B

Investigation

This item requires the examinee to understand an aspect of the design of the study in order
to select and combine data from the table.

Explanation of Correct Response

The students observed the jars from the time when they added the eggs until an adult
butterfly was observed in a jar, so the total number of days for the jars kept at 27°C would be
the sum of the average number of days until the egg hatched (4 days), the average number of
days spent as a larva (11 days), and the average number of days spent as a pupa (6 days). So,
on average, 21 days passed before an adult butterfly was observed in a jar.
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Question 33

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

HOME /| SCENCEEXEMPLARS /[ SECTION1 [ 330F42

Use the results in the table to help you decide which words best complete the sentence
« until the egg hatched S .
below. In each space, choose either “increased” or "decreased”.
» spent as a larva In the study, as temperature increased, the average number of
. spentas a pupa days until the egg hatched choose. v and the average
They calculated average values for the jars at each temperature and number of days spent as a pupa | Choose Tl
recorded their results in the table. Note that all the eggs hatched.
Average number of days:
Temperature until the spent as spent as
(*C) egg hatched alarva apupa
17 6 20 11
22 5 13 8
27 4 11 6
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
. In the study, as temperature increased, the average number of days
33 4 TeChnO|Ogy 2 Interpretatlon of until the egg hatched decreased |-/ and the average number of
Enhanced Data

days spent as a pupa  decreased

This item requires the examinee to evaluate 2 trends in the data listed in the table. The
examinee selects each answer from a pull-down menu.

Explanation of Correct Response

According to the table, as the temperature increased from 17°C to 27°C, the average number
of days until the egg hatched decreased from 6 days to 4 days. According to the table, as

the temperature increased from 17°C to 27°C, the average number of days spent as a pupa
decreased from 11 days to 6 days.
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Question 34

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

HOME / SCENCEEXEMPLARS / SECTIONY [ 340F42

+ until the egg hatched

- spentas alarva

sfudents recorde € NUmbEr Of C EVER

According to the table, on average, how many more days were spent as a caterpillar at
17°C than at 27°C ? Type the correct number in the box.

days
« spent as a pupa
They calculated average values for the jars at each temperature and
recorded their results in the table. Note that all the eggs hatched.
Average number of days:
Temperature until the spent as spent as
(°C) egg hatched alarva apupa
17 [ 20 11
22 5 13 8
27 4 11 6
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
34 4 Technology 2 Interpretation of 9 days
Enhanced Data

This item requires the examinee to compare two values in the table. The examinee enters the
calculated value into a text field.

Explanation of Correct Response

The examinee must recall that the passage defined a larva as a caterpillar. According to the
table, the average number of days spent as a larva (caterpillar) at 17°C was 20 days, and the
average number of days spent as a larva (caterpillar) at 27°C was 11 days. So, the difference

was 9 days.
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Question 35

Figure 1

Students studied how temperature effects the life cycle of one type of
butterfly.

Study

The students put cabbage leaves in 30 jars. They added a butterfly egg to
each jar and then covered each jar with a lid that had holes in it. They kept
10 jars at a temperature of 17°C, another 10 jars at 22°C, and the last 10 jars
at 27°C. Each day, the students looked for any changes in the jars, and they

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

In the study. all the eggs hatched as larvae, and all the larvae passed through
the life cycle to become adult butterflies. Based on the passage, list TWO things
that the students did, after placing an egg in each jar, to be sure that all the eggs
hatched as larvae and to be sure that all the larvae became adult butterflies.

added fresh cabbage leaves to the jars. For each jar, the students recorded 720
the number of days:
« until the egg hatched
- spentasalarva
- spent as apupa
They calculated average values for the jars at each temperature and
recorded their results in the table. Note that all the eggs hatched.
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Constructed Scientific . .
35 4 3 I See scoring guide.
Response Investigation

This item requires the examinee to understand the methods that were employed during
the study to ensure that all the eggs hatched and survived long enough to become adult
butterflies.

Scoring Guide

2 points; analytic

Rubric

Score  Description

The response identifies ANY two things that the students did to ensure that all the eggs hatched as larva

2 and became adult butterflies.

1 The response identifies ANY one thing that the students did to ensure that all the eggs hatched as larva and
became adult butterflies.

0 The response demonstrates little to no understanding of the concept.

Note: Temperature was an unknown variable being tested that may or may not have ensured
survival and should not receive a point.
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Sample Student Responses

Score Response

The students added fresh food OR cabbage leaves (daily) and covered the jars with lids that provided fresh

2 air OR had holes.

The students added fresh cabbage leaves daily.
OR
The students added fresh food.
1 OR
The students covered the jars with lids that allowed fresh air into the jar.
OR
The students covered the jars with lids that had holes.

0 The students used a different temperature for each group.
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Question 36

+ untilthe egg hatched Before the siudy, one of the students predicted that more fime would be spent as
; \ a pupa than as a larva at 22°C. Explain why the student's prediction was
© spentasalarva incorrect. You MUST include more than 1 number from Table 1 in your
explanation.
+ spentas a pupa
They calculated average values for the jars at each temperature and
recorded their results in the table. Mote that all the eggs hatched.
r
Average number of days: 720
Temperature until the spent as spent as
°C) egg hatched alarva apupa
17 6 20 11
22 5 13 8
27 4 11 6
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Evaluation of Models,
Constructed . .
36 4 2 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to explain why a prediction was incorrect. The examinee
must determine which experimental results support their explanation and cite these results
in the explanation.

Scoring Guide

2 points; analytic
Rubric

Score Description

9 The response explains why the student's prediction was incorrect AND includes more than one number from
Table 1 in the explanation.

The response explains why the student's prediction was incorrect, but does not use more than one number
from Table 1 in the explanation.

0 The response demonstrates little to no understanding of the concept.

Note: A correct statement of the general trend, such as “All spent more time as larvae,”
should receive a point.
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Sample Student Responses

Score  Response

More time was spent as a larva than as a pupa (at 22°C). Time spent as a pupa was 8 days, and time spent
as a larva was 13 days.

2 oR

The time spent as a larva was 13 days, which was 5 days more than that spent as a pupa.
1 The prediction is incorrect because (at 22°C) more time was spent as a larva than as a pupa.
0 13 days
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Question 37

HOME / SCENCE EXEMPL

SECTION1 [ 370F42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

and lightning. All other clouds are fair weather clouds. This table shows 4 . i .
types of clouds and some of their properties. Look at the table. Which type of cloud can be found at the highest altitude?
L t | High
attude | alitude | Produces | Produces A Cumulus
Type of cloud Description | Appearance (m) {m) rain lightning
) B. Stratus
big and fluffy,
Cumulus flat at the 500 1,500 no no
botlom, white C Cirrus
wide and % D. Cumulonimbus
Stratus flat layers, 500 1.000 yes no
white or gray
Girmus fealhery and N 7.000 | 12,000 no no
[Ty
towering, .‘ -
Gumulonimbus gg:lg‘"‘""‘fm“e ~ b 00 | so000 yes yes
to dark gray -
ACT Aspire
Sequence Grade Item type DOK level . Correct response
reporting category
Interpretation of
37 3 Selected Response 2 Datap C

This item requires the examinee to compare values for the highest altitude listed in the table.

Explanation of Correct Response

According to the table, a cirrus cloud can be found at a greater altitude (12,000 m) than any
of the other types of clouds.
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Question 38

HOME / SCENCE EXEMPLARS

SECTION 1

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

There are many typgs o[cln.uds, Clouds can be found at different aitifudes. Which of these best describes stratus clouds?
The altitude is the distance. in meters (m), measured from the ground fo the
bottom of the cloud. Storm clouds can produce rain, lightning, or both rain
and lightning. All other clouds are fair weather clouds. This table shows 4 © A Big and fluffy
types of clouds and some of their properties.
B. Wide and flat layers
Lowest | Highest
altitude | altitude | Produces | Produces
Type of cloud Description | Appearance (m) (m) rain lightning C. Feathery and thin
i Tluft
Cumulus pigand fufty E s00 | 1500 | o e © D. Towering and flat at the bottom
bottom, white
wide and
Stratus flat layers, é& 500 | 1,000 yos no
white or gray
Cirrus ::ﬁ:_hi;”il‘:”d 7.000 | 12,000 no no
ACT Aspire
Sequence Grade Item type DOK level . Correct response
reporting category
Interpretation of
38 3 Selected Response 1 Datap B

This item requires the examinee to find basic information in a table.

Explanation of Correct Response

In the table, “Wide and flat layers” appears only in the description of stratus clouds.
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Question 39

HOME / SCENCEEXEMPLARS / SECTIONY [ 390F42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

types of clouds and some of their properties.

AT MG TTITg AT OUTET CIU0US are Tan Weal el CIouds. TS [E@0Te SIows &

Look at the table in the passage. Classify each type of cloud as a storm cloud or

Lowest | Highest a fair weather cloud. Drag each type of cloud into the correct box.
altitude | altitude | Produces | Produces
Typeofcloud | Description | Appearance |  (m) (m) ran lightning
Cumulus big and flufty. ’ s00 | 1500 o o cumulus ] [ stratus ] [ cirrus cumulonimbus
botiom, white | Pl '
Stratus e ay 3 500 | 1000 | yes ne Storm clouds Fair weather clouds
Cirus foalhary and g 7000 | 12,000 no no
[T Y
towering, "
Cumulonimbus gg'“f;’""l"fm“e . »? 500 | 6000 yes ves
to dark gray "
ACT Aspire
Sequence Grade Item type DOK level : Correct response
a yp reporting category P
Storm clouds Fair weather clouds.
39 3 Technology 2 Interpretation of [irvscill ol
Enhanced Data - -
| cumulonimbus cirmus

This item requires the examinee to compare cloud types and sort them according to criteria

introduced in the passage.

Explanation of Correct Response

The passage specifies that “storm clouds” produce rain, lightning, or both rain and lightning.
According to the table, stratus clouds produce rain, and cumulonimbus clouds produce

rain and lightning, so stratus clouds and cumulonimbus clouds are storm clouds. Neither
cumulus nor cirrus clouds produce rain or lightning, so they are fair weather clouds.
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Question 40

HOME / SCIENCE EXEMPLARS

! SECTION1 [ 400F 42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

and lightning. All other clouds are fair weather clouds. This table shows 4 For each type of cloud, the difference between the highest altitude and the lowest
types of clouds and some of their properties. altitude is called the alftitude range. Use the information in the table to put the types of
clouds in order by the sizes of their altitude ranges. Drag each picture info the correct
Lowest | Highest box.
allitude | aliitude | Produces | Produces -
Type of cloud Description | Appearance | (m) {m) rain lightning

big and fluffy, .

Cumulus flat at the ’ 500 | 1500 no no
bottom, white | F_ A

»>

widh d £ - .

Stratus flatlayers. b 500 | 1.000 yes no smallest altitude range largest altitude range
white or gray &

Girrus teathery and g 7.000 | 12,000 no no -__.‘ si

It aN g 5

towering, .‘

Gumulonimbus. gg:lg'm“:‘fmle e h? 500 | 6000 yes yes
to dark gray

ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
40 3 Technology 3 Interpretation of
Enhanced Data

o
smallest altitude range largest altitude range

This item requires the examinee to estimate or calculate a new piece of data for each of the
types of clouds and then compare these new data to produce an ordered list.

Explanation of Correct Response

Based on the table, the altitude ranges for each type of cloud are as follows:
e Cumulus (1,500 m - 500 m = 1,000 m)
e Stratus (1,000 m - 500 m = 500 m)
e (Cirrus (12,000 m - 7,000 m = 5,000 m)
e Cumulonimbus (6,000 m - 500 m = 5,500 m)
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Question 41

HOME /| SCENCEEXEMPLARS /[ SECTION1 [ 410F42

ACT ASPIRE EXEMPLAR SCIENCE TEST ITEMS

bottom of the cloud. Storm clouds can produce rain. lightning, or both rain
and lightning. All other clouds are fair weather clouds. This table shows 4 Students saw bright flashes of lightning in the sky Based on the fable. which
types of clouds and some of their properties. type of cloud most likely produced the lightning? Explain your answer using
information from the table.
Lowest | Highest
altitude | altitude | Produces | Produces
Type of cloud Description | Appearance {m) {m) ran lightning
bigand . E
Cumulus flat at the 500 1,500 no no
botlom, white: 2
720
wide and ."\h
Stratus flat layers, A 500 1,000 yes no
white or gray
Cirrus Iealhery and N 7000 | 12000 | ro no
[
towering, = ‘ <
Cumulonimbus ::f,'“zt"tf‘s‘hlle - ™ ‘] 500 6.000 yes yes
to dark gray
ACT Aspire
Sequence Grade Item type DOK level SP Correct response
reporting category
Evaluation of Models,
Constructed . .
41 3 2 Inferences, and See scoring guide.
Response

Experimental Results

This item requires the examinee to make a conclusion based on information about cloud
types provided in the table and to defend that conclusion using data from the table.

Scoring Guide

2 points; analytic

Rubric

Score Description

9 The examinee identifies the type of cloud that produced lightning AND explains his or her answer using
information from the table.

1 The examinee identifies the type of cloud that produced the lightning but either does not explain the answer
OR explains the answer without using information from the table.

0 The response demonstrates little to no understanding of the concept.

Sample Student Responses

Score Response

2 Cumulonimbus, because it is the only cloud listed in the table that produces lightning.
1 Cumulonimbus, because it is a storm cloud.
0 Stratus; it produces rain, and there is lightning when it rains.
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Question 42

HOME / SCENCEEXEMPLARS [ SECTION1 [ 420F42

the bottom of the cloud. Storm clouds can produce rain, lightning. or both
rain and lightning. All other clouds are fair weather clouds. This table Another type of cloud is the alfocumuius cloud. Altocumulus clouds can be found
shows 4 types of clouds and some of their properties. at altitudes of 2,000-6,000 m and can be described as groups of small, puffy,
Py E— white clouds. Based on the table, what other type of cloud might also be found at
alttude | atitude | Produces | Produces the same altitude as altocumulus clouds?
Type of cloud Description | Appearance {m) (m) rain lightning
big and fluffy,
Cumulus ﬂ;gl :{‘[he 4 E 500 1,600 no no A Cumulus
bottom, white
B. Stratus
wide and r -
Stratus flat layers, = 500 | 1,000 yes no C. Cirrus
white or gray
D. Cumulonimbus
Cirrus {ﬁ;‘“m;:"" - 7.000 | 12,000 no no ) )
| Explain your answer using numbers from the table.
towering,
Cumulonimbus ::‘:qu‘n:bahue ke 500 | 6000 yes yes
to dark gray 4
360
Based on the table, give ONE difference between the description of altocumulus
clouds and the description of the type of cloud you chose. Be sure to compare
BOTH types of clouds in your answer.
Al
360
ACT Aspire
Sequence Grade Item type DOK level P Correct response

reporting category

Evaluation of Models,
42 3 Composite 3 Inferences, and See scoring guide.
Experimental Results

This item first requires the examinee to apply information about an additional cloud type
(altocumulus) to information in the table in order to conclude which cloud type meets

the provided criteria and to explain how the data in the table were used to arrive at the
conclusion. The examinee must then compare the description of altocumulus clouds to the
description of the type of cloud they had selected from the table.
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Scoring Guide

3 points; composite

Rubric

Score

Description

The examinee performs 3 of the following tasks correctly:
e selects the correct response
e explains using numbers from the table

® gives one difference between the description of altocumulus clouds and the description of the type of
cloud chosen by the examinee

The examinee performs 2 of the following tasks correctly:
® selects the correct response
e explains using numbers from the table

e gives one difference between the description of altocumulus clouds and the description of the type of
cloud chosen by the examinee (whether the type of cloud selected by the examinee was correct or not)

The examinee performs 1 of the following tasks correctly:
® selects the correct response
® explains using numbers from the table

e gives one difference between the description of altocumulus clouds and the description of the type of
cloud chosen by the examinee (whether the type of cloud selected by the examinee was correct or not)

The examinee demonstrates little to no understanding of the concept.

Note: An examinee who selects the incorrect selected-response task but provides
explanations that are clearly supporting cumulonimbus clouds can earn up to 2 points for
the response.

Sample Student Responses

Score Response

3 Cumulonimbus (correct response). Cumulonimbus clouds form between 500 m and 6,000 m. Altocumulus
clouds are small, puffy clouds, and cumulonimbus clouds are towering with flat bottoms.
Cumulonimbus (correct response). The altitude range is 500 m to 6,000 m.
OR

9 The altitude range is 500 m to 6,000 m. Altocumulus are white, and cumulonimbus clouds can be gray.
OR
Cumulonimbus (correct response). Altocumulus clouds are puffy, and cumulonimbus clouds are towering
with flat bottoms.
Cumulonimbus (correct response).
OR

1 Altocumulus clouds and cumulonimbus clouds are both found at 6,000 m.
OR
Altocumulus clouds are white, but cumulonimbus clouds can be gray.

0 Cumulus; they are both flat at the bottom.
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