G7. A car manufacturer carries out a series of tests on a new model. Two cars, P
and Q, of equal mass, moving at the same speed, are on a collision course as
shown in Figure 1. A third car, R, of the same mass as the others and moving
at the same speed, is on a collision course with an immovable wall of very

high mass, as shown in Figure 2. In both cases the cars come to rest after
collision.

Q
N\

A~
o e o e
N
N N B

Figure 1

wall

Figure 2

The amount of kinetic energy transformed into energy of deformation and
heat in the case of car Pis

A. greater than that of car R.
B. equa tothat of car R.
C. lessthanthat of car R.

D. not possible to answer because of insufficient information.

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by IEA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Physics B Mechanics Theorizing, Analyzing, and 30% 719

Solving Problems
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G8. A block oscillates with negligible friction on the end of a spring as shown in
the figure below. The minimum and maximum lengths of the spring as it
oscillates are, respectively, x . andx .

Which one of the following graphs represents the total mechanical energy (T)
of the block and spring system as a function of x?

A. B.
T | | T | |
1 1 1 1
. 1 X 1 L X
C. D ‘
T \ T \
1 1
| X | X
0 ‘ 0 ‘
Xmin Xmax Xmin Xmax
E | ——
T | |
1 1
1 X
0 ‘ ‘
Xmin Xmax

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by IEA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Using Tools, Routine
Physics E Mechanics Procedures, and Science 36% 676
Processes
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116. A metal spoon, a wooden spoon, and a plastic spoon are placed in hot water.

After 15 seconds, which spoon will feel hottest?

A. Themeta spoon
B.  Thewooden spoon
C. Theplastic spoon

D. Thethree spoonswill feel the same.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science A Physics Understanding Simple 83% 80% 41
Information




L4. MachineA and Machine B are each used to clear afield. The table shows how

large an area each cleared in 1 hour and how much gasoline each used.

Areaof field cleared Gasoline used in 1 hour
in 1 hour
Machine A 2 hectares 3/4 liter
Machine B 1 hectare 1/2 liter

Which machine is more efficient in converting the energy in gasoline to work?
Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students

¢ International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
S ) 0, 0,
ience page Physics and Solving Problems 36% 29% 688
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P4.  What happens when an animal hibernates?

A. Thereisnolifeinany of its parts.

B. It stops breathing.

C. Itstemperatureis higher than when it is active.
D. Itisabsorbing energy for use when it is active.

E. Itisusinglessenergy than when it isactive.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science E Life Science Understanding Complex 56% 51% 559
Information
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Q13. A tight metal lid on ajar of pickles may loosen when it has been held in hot
water. Thisis because the hot water causes the

A. glassjar to contract
B. metal lid to contract
C. dlassjar to expand more than the metal lid expands

D. metad lid to expand more than the glass jar expands

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science D Physics Understanding Simple 59% 529% 528
Information
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Y1. Electrical energy is used to power alamp.
Is the amount of light energy produced more than, less than, or the same as
the amount of electrical energy used?
The amount of light energy produced is
more than
less than (check one)
the same as
the amount of electrical energy used.
Give areason to support your answe.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
Science page Physics and Solving Problems 8% 4% 963
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Y-1 Coding Guide

Y1. Electrica energy isused to power alamp.

Isthe amount of light energy produced more than, less than, or the same as
the amount of electrical energy used?

The amount of light energy produced is

more than

lessthan

the same as
the amount of electrical energy used.

Give areason to support your answer.

(check one)

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response

Correct Response
10 Less. Mentions that (much) energy is transformed to heat.
11 Less. Mentions that energy is heeded to warm up the lamp.
12 Less. Mentions that energy (heat) islost to the surroundings.
19 Less. Other correct.

Incorrect Response

70 The same. With erroneous explanation.
Examples: Energy is always preserved.
When the sun is out you don't need electrical energy.
71 The same. No explanation is given.
72 More. With or without explanation.
73 Less. No explanation.
74 Less. Energy islost in transport.
Example: Electricity islost in the wire
75 Less. Other erroneous explanations.
79 Other incorrect.
Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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UniquelID S012002 Subject S Grade 8 MSBlock S02 MSBlockSeq 08

TIMSS

Spring 1 and Spring 2 were the same. Then, Spring 1 was pushed together a Content Domain
little and clamped in place. Spring 2 was pushed together a lot and

Physics
clamped.

Main Topic

Energy types, sources and
conversions

AN AR
NN

1 2
Cognitive Domain
Which spring has more stored energy? Conceptual Understanding
(A) Spring 1
(® Spring 2 Key
(© Both springs have the same energy. B
(E):,\ You cannot tell unless you know what the springs are made of.

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S032131 Subject S Grade 8 MSBlock S02 MSBlockSeq 13

TIMSS

When a nail is pulled out of a wooden board, the nail becomes warm.

Content Domain
Explain why.

Physics

Main Topic

Energy types, sources and
conversions

Cognitive Domain
Conceptual Understanding

Key

See scoring guide

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science
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Additional Information (1)

Questions 1-13
The picture below shows a pond ecosystem. Use this picture and what you know abou the things in it to answer the
questions in this section.

POND ECOSYSTEM

Sunlight

i _
; Magnified View' "
- of Green Algae .~

Mngﬁiﬁcd View
of Bacteria
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1. Household appliances convert electricity into one or more different forms of energy. An electric fan
can best be described as converting electricity into

A) heat energy only

B) heat energy and sound energy only

C) heat energy, sound energy, and mechanical energy only

D) heat energy, sound energy, mechanical energy, and chemical energy

2. Is a hamburger an example of stored energy? Explain why or why not.

3. Right before Anna was about to run in a long race, she drank a large glass of orange juice to get
energy. Tell how the energy that was in the orange juice actually came from the Sun.

[U> refer to the way electricity is conducted.

4. Suppose that you have one of the items from the list in Question 7 that you believe conducts
electricity, and that you also have a battery, several wires, and a light bulb.

Explain how you could use these things to do a test to find out if the item you chose from the list in
Question 7 does conduct electricity. Draw a picture to help explain your answer.

2 of 21 1/19/2009 1:53 PM
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5. Household appliances convert electricity into one or more different forms of energy. An electric fan
can best be described as converting electricity into

A) heat energy only

B) heat energy and sound energy only

C) heat energy, sound energy, and mechanical energy only

D) heat energy, sound energy, mechanical energy, and chemical energy

6. When propane gas reacts with oxygen in the air to form carbon dioxide and water, heat is released.
What is the source of this heat energy?

A) The kinetic energy of the oxygen

B) The kinetic energy of the propane

C) The nuclear energy stored in the oxygen and propane
D) The chemical energy stored in the oxygen and propane

Question 7 refers to Additional Information (1)

7. Which of the following living things in the pond system uses the energy from sunlight to make its own
food?

A) Insect
B) Frog

30f 21 1/19/2009 1:53 PM
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C) water lily
D) Small fish

Question 8 refers to Additional Information (1)

8. Each of the animals in the pond needs food. What are two things that the animals get from their
food that keep them alive?

9. Why would a person be cooler on a hot sunny day in a light-colored T-shirt and shorts than in a
dark-colored T-shirt and shorts made of the same material?

Some people have proposed that ethyl alcohol (ethanol), which can be produced from corn, should be
used in automobiles as a substitute for gasoline.

10. Discuss two environmental impacts that could result from substituting ethyl alcohol for gasoline.

Some people have proposed that ethyl alcohol (ethanol), which can be produced from corn, should be
used in automobiles as a substitute for gasoline.

11. Assuming that gasoline and ethyl alcohol cost the same per gallon, outline a plan for comparing
the cost of using gasoline to the cost of using ethyl alcohol.

Some people have proposed that ethyl alcohol (ethanol), which can be produced from corn, should be
used in automobiles as a substitute for gasoline.

4 of 21 1/19/2009 1:53 PM
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12. Discuss two factors other than environmental concerns and fuel costs that should be considered
before making a decision to use ethyl alcohol as an automobile fuel.

13. Which of the following is designed to convert energy into mechanical work?

A) Electric fan

B) Kerosene heater
C) Flashlight

D) Baking oven

14. Which of the following would be the best model to show the interactions between water and the
Sun's heat energy in cycles of precipitation?

A) A light shines on an aquarium covered with glass, and water droplets form on the inside of the
glass.

B) A Ilght shines on a closed cardboard box containing a plant.

= L

C)A I|ght shines on a man's face. Droplets of sweat form on his face as he exercises.

ﬁ

5of 21
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D) A light shines on a glass of iced tea. Water droplets form on the outside of the glass.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

The following question refer to the way electricity is conducted.

15. Look at each item in the list below. Decide if it conducts electricity or does not conduct electricity.
Put an X in the box to show what you decided.

Item

Conducts
Electricity

Does Not
Conduct
Electricity

House Key

Rubber Band

Coin

Wooden Toothpick

Metal Fork

Plastic Spoon

Aluminum Foil

6 of 21
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Question 1
Key

1. Household appliances convert electricity into one or more different forms of energy. An electric fan
can best be described as converting electricity into

A) heat energy only
B) heat energy and sound energy only

} C) heat energy, sound energy, and mechanical energy only
D) heat energy, sound energy, mechanical energy, and chemical energy

7 of 21 1/19/2009 1:53 PM
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Question 2
Scoring Guide

‘Score & Description

Complete

Student response indicates "yes" and states that a hamburger contains fat (grease), protein,
carbohydrate, nutrients and gives some indication of energy transfer.

OR

Student response indicates "yes" and traces the energy through the food chain.

Partial

Student response indicates "yes" and states that a hamburger contains fat (grease), protein,
carbohydrates, nutrients.

OR

Student response indicates "yes" and states that transfer of energy takes place.

OR

Student response indicates "yes" and states that food is energy/meat is energy/ meat contains
energy.

Unsatisfactory/Incorrect

Student demonstrates no understanding of the concept of stored energy by answering "no", or
answers "yes" and gives no or an incorrect or irrelevant response.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

1/19/2009 1:53 PM
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Question 3
Scoring Guide

‘Score & Description

Complete
Student correctly explains energy transference from the Sun to orange juice.

Partial
Student traces part of the path of energy from the Sun to the orange juice.

Unsatisfactory/Incorrect
Student does not trace any part of the path of energy from the Sun to the orange juice.

9of 21 1/19/2009 1:53 PM
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Question 4
Scoring Guide

‘Score & Description

Complete

Student draws and/or describes how a battery, wires, and a light bulb could be used to test for
electrical conductivity.

Partial

Student describes some elements of a complete circuit, but does not clearly describe how the
circuit could be modified to test for electrical conductivity (e.g., "hook up the wires to the battery
and light bulb™), or student draws a partially correct picture or diagram, or draws an incorrect
diagram but specifies that the lighting of the bulb would indicate conductivity.

Unsatisfactory/Incorrect

Student is unable to describe an electrical circuit or to explain accurately how to test an item for
electrical conductivity.

10 of 21 1/19/2009 1:53 PM
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Question 5
Key

5. Household appliances convert electricity into one or more different forms of energy. An electric fan
can best be described as converting electricity into

A) heat energy only
B) heat energy and sound energy only

} C) heat energy, sound energy, and mechanical energy only
D) heat energy, sound energy, mechanical energy, and chemical energy

11 of 21 1/19/2009 1:53 PM
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Question 6
Key

6. When propane gas reacts with oxygen in the air to form carbon dioxide and water, heat is
released. What is the source of this heat energy?

A) The kinetic energy of the oxygen
B) The kinetic energy of the propane
C) The nuclear energy stored in the oxygen and propane

} D) The chemical energy stored in the oxygen and propane

12 of 21 1/19/2009 1:53 PM
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Question 7

Key

7.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

Which of the following living things in the pond system uses the energy from sunlight to make its
own food?

A)
B)
C)
D)

Insect
Frog

Water lily
Small fish

1/19/2009 1:53 PM
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Question 8
Scoring Guide

‘Score & Description

Complete

Student demonstrates an understanding that living things require energy and raw materials to
sustain them by naming two things animals need from their food. Response consists of one of the
following:

a. Response states that animals get both energy and nutrients.
b. Response states that animals get energy and names one specific nutrient.
c. Response names two specific nutrients.

Examples of specific nutrients include proteins, carbohydrates, lipids, vitamins, and minerals.

Partial

Student response hames one thing animals need from their food. Response consists of one of the
following:

a. Response states that animals get energy.
b. Response states that animals get nutrients and names one specific nutrient.
c. Response names one specific nutrient.

Unsatisfactory/Incorrect

Student response provides no reasonable answer about what animals get from their food.
Response may state that animals get nutrients from their food without naming a specific nutrient, or
may give examples of different types of food the animals eat.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...
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Question 9
Scoring Guide

‘Score & Description

Complete

Student response compares the reflective and/or absorptive properties of light-colored and
dark-colored clothes when such clothes are exposed to the heat from sunlight. Response explains
either that light-colored clothes reflect more sunlight than dark-colored clothes, or that dark-colored
clothes absorb more sunlight than light-colored clothes.

Partial

Student response provides a partial explanation that lacks a comparison between light and dark
clothing, or provides an explanation that contains some technically incorrect terminology.

Unsatisfactory/Incorrect

Student provides no evidence of understanding why light-colored clothes are cooler on a hot sunny
day than dark clothes.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...
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Question 10
Scoring Guide

‘Score & Description

Complete

Student response must discuss two ways that substituting ethyl alcohol for gasoline could impact
the environment in either negative and/or positive ways. For example, less air pollutants may result
leading to improved air quality; forests may have to be cleared for crop growth resulting in habitat
destruction and increased carbon dioxide concentrations in the atmosphere; and stocks of fresh
water may be depleted due to increased crop irrigation.

Partial

Student response discusses one positive or one negative environmental impact that could result
from substituting ethyl alcohol for gasoline.

Unsatisfactory/Incorrect

Student response does not discuss any environmental impacts that could result from substituting
ethyl alcohol for gasoline.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...
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Question 11
Scoring Guide

‘Score & Description

Complete

Student response provides an appropriate plan to compare the cost of using the two fuels by
comparing the miles per gallon obtained. The plan must include appropriate controls such as using
the same car and driving it the same distance.

Partial

Student response provides a partially appropriate plan to compare the costs of using the two fuels.
Appropriate controls are not discussed.

Unsatisfactory/Incorrect

Student provides no appropriate plan to compare the cost of using the two fuels.
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Question 12
Scoring Guide

‘Score & Description

Complete

Student discusses or explains two factors that should be considered before making a decision to
use ethyl alcohol as an automobile fuel. Factors include performance of car, need to convert cars,
possible car damage, miles per gallon, effect on jobs, marketing/acceptability, health/safety of
people, abundance of supply, reduction of dependence on foreign oil supply.

Partial

Student discusses or explains one factor that should be considered before making a decision to
use ethyl alcohol as an automobile fuel.

Unsatisfactory/Incorrect

Student provides little or no information of the factors that should be considered prior to deciding
whether to use ethyl alcohol as a fuel.
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Question 13
Key

13. Which of the following is designed to convert energy into mechanical work?

P A Electric fan

B) Kerosene heater
C) Flashlight
D) Baking oven

19 of 21 1/19/2009 1:53 PM



NAEP NQT v3.0 -- Print Output http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

Question 14
Key

14. Which of the following would be the best model to show the interactions between water and the
Sun's heat energy in cycles of precipitation?

} A) Alight shines on an aquarium covered with glass, and water droplets form on the inside of
the glass.

A light shines on a closed cardboard box containing a plant.

-+ L

C) A I|ght shines on a man's face. Droplets of sweat form on his face as he exercises.

ﬁ

D) Alight shines on a glass of iced tea. Water droplets form on the outside of the glass.
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Question 15
Scoring Guide

‘Score & Description

Complete
Student places all 7 items in the correct classification:

Conductors: coin, metal fork, aluminum foil, house key
Non-conductors: rubber band, toothpick, plastic spoon

Essential
Student places 4 — 6 items in the correct classification.

Partial
Student places 1 — 3 items in the correct classification.

Unsatisfactory/Incorrect
Student places no items in the correct classification.

21 of 21 1/19/2009 1:53 PM



G6. By what process do most stars release energy?

A.  Electromagnetic induction resulting from strong magnetic fields

B.  Rapid rotation of the star

C. Radioactivity in the interior of the star

D.  Nuclear fusion in theinterior of the star

E.  Heat which was stored when the star was * born’

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by |EA, The Hague
International Average
Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Modern Physics: Particle,
Physics D Quantum and Astrophysics, | Understanding 59% 541

and Relativity

G-6

126




H3. The graph shows the maximum kinetic energy (K) of electrons emitted from a
certain metal by the photoelectric effect as a function of the frequency (f) of
the incoming radiation.

K

0

f

Which one of the following graphs best represents the kinetic energy-
frequency relationship for another metal with a smaller work function? All the
graphs have the same frequency scale and kinetic energy scale.

A. B.
K K
f f f f f — f
C. k D. Kk
O f o f f f f —t f

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by |EA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Modern Physics: Particle, Using Tools, Routine
Physics A Quantum and Astrophysics,| Procedures, and Science 39% 666
and Relativity Processes

H-3

155




A1l. Nuclear energy can be generated by fission or fusion. Fusion isnot currently
being used in reactors as an energy source. Why isthis?

A. Thescientific principles on which fusion is based are not yet known.

B.  Thetechnological processesfor using fusion safely are not developed.

C. Thenecessary raw materials are not readily available.

D.  Waste products from the fusion process are too dangerous.

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by |EA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Science B Science Literacy Understanding 40% 619
Literacy

32



J5. Which form of solar radiation causes sunburn?

A. Visble
B.  Ultraviolet
C. Infrared
D. X-rays

E. Radio waves

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science B Physics Understanding Smple 68% 50% 495
Information

17



K15. Fossil fuels were formed from

A.

uranium

B. seawater

C. sandand gravel

D. dead plantsand animals

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students

¢ International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science D Earth Science Understanding Smple 62% 55% 526
Information

29



P2. A flashlight closeto awall produces asmall circle of light compared to the
circle it makes when the flashlight is far from the wall. Does more light reach
the wall when the flashlight is further away?

Yes

No (Check one)

Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average

Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
&: . 0, 0,
ience pege Physics and Solving Problems 23% 18% 770

77



P-2 Coding Guide

P2. A flashlight closeto awall produces asmall circle of light compared to the circle it makes when
the flashlight is far from the wall. Does more light reach the wall when the flashlight is further
away?

No (Check one)

Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response

Correct Response

10 No. Explains that the same amount reaches the wall.

11 No. Explains that the same amount of light reaches the wall but
more spread out.

12 No. Lesslight reaches the wall because of light absorption by
the air.

19 Other correct.

Incorrect Response
70 Yes. Because light coversabigger area.
Examples. Because the light covers a bigger area.
Because light can expand.
Because light spreads out.
71 Yes. No explanation.
72 No. Thereislesslight at a greater distance.
73 No. No explanation.
79 Other incorrect.

Nonresponse
20 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK

78



Q12. Jm and Sandy each make a flashlight from identical batteries and bulbs.
Sandy’s flashlight contains a reflector, while Jim’'s does not.

| © | ©

Jim’sflashlight

Sandy’s flashlight

Which flashlight shines more light on awall 5 meters away?
(check one)

Jm’'s

Sandy’s

Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
So . 9 9
ience page Physics and Solving Problems 47% 41% 608

88



Q-12 Coding Guide

Q12. Jim and Sandy each make a flashlight from identical batteries and bulbs. Sandy’'s
flashlight contains a reflector, while Jim’s does not.

Jim’sflashlight i {
Sandy’s flashlight

Which flashlight shines more light on awall 5 meters away?
(check one)

Jm’'s
Sandy’s

Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response
Correct Response
10 Sandy’s. The reflector reflects all the light towards the wall.
11 Sandy’s. In Jim'’s flashlight the light shinesin all directions.
12 Any combination of codes 10, 11.
19 Sandy’s. Other correct explanations.
Incorrect Response
70 Jim's.
Examples: Thereisno reflector.
It is not covered.
71 Jim'’s but with an explanation that belongs to Sandy's.
72 Jim's with another explanation.
73 Jim’'s or Sandy’s, with no explanation.
76 Merely repeats information in stem.
Example: Sandy's, because of the reflector.
79 Other incorrect.
Nonresponse
20 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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UniquelD S032242 Subject S

Grade 8 MSBlock S10 MSBlockSeq 06

TIMSS

Write down one renewable energy source and describe one way that people

Content Domain
malke use of it.

Environmental Science
Energy Source:

Main Topic
L:r*t':

Use and conservation of
natural resources

Cognitive Domain

Conceptual Understanding

Key

See scoring guide

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelD S032242 Subject S Grade 8 MSBlock S10 MSBlockSeq 06

Note: For credit, responses must name a renewable energy source or device and a use that indicates how the
energy from the source/device is applied. Credit is NOT given for responses that name a renewable
source/device with no or inadequate description of its use.

Code | Response Item: S032242

Correct Response

10 Sun or sunlight (solar energy) with a correct description of its use.
Examples:  Sun. It is used to heat water by solar panels.
Sunlight. It keeps us warm.

ELIYS

Note: Must name “sun”, “sunlight” or “solar energy” for full credit. If just “light” is named, then use Code 11.

11 Wind (windmills) with a correct description of its use.

Examples: ~ Windmills. Are for grinding corns or _for pumping water.

Wind turbines to generate electricity.

12 Water (waves, tides, water wheels, etc.) with a correct description of its use.

Examples:  Tidal barrage. To generate electricity.

Water. To generate electricity.

19 Other correct
Examples:  Food. To give the body energy.

Wood. It is used in wood stoves for cooking.

Incorrect Response

70 Names any fossil fuel (e.g., coal, oil, gasoline).
Examples:  Gas. You can use it for heating.
71 Names a renewable energy source/device with no or inadequate description of use.
Examples: ~ Water. You can heat, freeze and melt it.
Sunlight.
Windmill.

72 Names “light” (without connection to the Sun) with or without a correct description of use.

Examples:  Light energy. It help us to see.
Light.

79 Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Examples:  Electricity. Used for cooking.

Batteries. To power a torch.

Nonresponse

99 Blank

* : Revised following data collection.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S032422 Subject S Grade 8 MSBlock S13 MSBlockSeq 04

TIMSS

Which group of energy sources are ALL renewable? Content Domain

) Environmental Science
(A) coal, oil, and natural gas

A

’E;). solar, oil, and geothermal

. . Main Topic

(E\- wind, solar, and tidal -

=4 Use and conservation of
(EJ) natural gas, solar, and tidal natural resources

Cognitive Domain
Conceptual Understanding

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelD S022074 Subject S Grade 8 MSBlock SO01 MSBlockSeq 12

TIMSS

Fossil fuels were formed from Content Domain

Earth Science

(A) volcanoes
Gy
’Es} the remains of living things
- X Main Topic
((:- gases in the atmosphere
=4 Earth processes, cycles and
() water trapped inside rocks history

Cognitive Domain
Factual Knowledge

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S012018 Subject S Grade 8 MSBlock S02 MSBlockSeq 06

TIMSS

Which is NOT a fossil fuel? Content Domain

) Earth Science
[:_:- Coal
’E_;/'- 0il

_ . Main Topic
( ) Wood

Earth processes, cycles and

(@ Natural gas history

Cognitive Domain
Factual Knowledge

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S012042 Subject S Grade 8 MSBlock S03 MSBlockSeq 06

TIMSS

0Oil is an example of a natural resource that is not renewable. Which is

Content Domain
another example of a nonrenewable resource?

Environmental Science

(A) Wood

o
(B Seawater Main Topic
" . Use and conservation of
(C©) Sunlight
\S g natural resources
([:j) Coal

Cognitive Domain
Conceptual Understanding

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



NAEP NQT v3.0 -- Print Output http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

1. For each of the sources of electrical energy listed below, describe an advantage and a
disadvantage of relying on that energy source for a large part of our country's electrical energy.

Solar
Advantage:

Disadvantage:

Nuclear
Advantage:

Disadvantage:

Hydroelectric
Advantage:

Disadvantage:

Fossil Fuels (coal and oil)
Advantage:

Disadvantage:

X->Y +Z+ energy
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NAEP NQT v3.0 -- Print Output http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

2. The equation above represents a nuclear decay, in which nucleus X decays into particle Y and

nucleus Z and releases energy. Which of the following can explain why energy is released in the
decay?

A) The mass of X is less than the sum of the masses of Y and Z.

B) The mass of X is less than the difference between the masses of Y and Z.

C) The mass of X is greater than the sum of the masses of Y and Z.

D) The mass of X is greater than the difference between the masses of Y and Z.

2 of 4 1/19/2009 1:57 PM



NAEP NQT v3.0 -- Print Output http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

Question 1
Scoring Guide

‘Score & Description

Complete

Student provides one reasonable advantage and disadvantage for each of the energy sources
listed (8 parts).

Essential
Student provides correct answers to 6-7 of the parts.

Adequate
Student provides correct answers to 3-5 of the parts.

Partial
Student provides correct answers to 1-2 of the parts.

Unsatisfactory/Incorrect
Student provides no correct responses to any of the parts.

30f4 1/19/2009 1:57 PM



NAEP NQT v3.0 -- Print Output http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...

Question 2
Key

2. The equation above represents a nuclear decay, in which nucleus X decays into particle Y and
nucleus Z and releases energy. Which of the following can explain why energy is released in the
decay?

A) The mass of X is less than the sum of the masses of Y and Z.

B) The mass of X is less than the difference between the masses of Y and Z.

C) The mass of X is greater than the sum of the masses of Y and Z.

D) The mass of X is greater than the difference between the masses of Y and Z.

\4
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R4. Write down one reason why the ozone layer isimportant for al living things
on Earth.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et | Earth Science Understanding Complex 53% 43% 583
page Information

102



R-4 Coding Guide

R4.  Write down one reason why the ozone layer isimportant for al living things
on Earth.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response
Correct Response
10 Refers to protection against the UV radiation from the sun.
11 Refers to protection against dangerous or too strong radiation
from the sun but does not mention UV.
Example: Because it keeps the sun's rays from being too strong.
12 Mentions that the ozone layer protects humans so we do not get
sunburned/skin cancer. NOTE: |f UV is mentioned, code 10.
19 Other correct.

Incorrect Response

70 Confuses the effect of the ozone layer with the greenhouse
Example: It keepsthe heat in.

71 Confuses protection against heat.
Example: Everything will melt without it.

72 Refers only vaguely to protection.
Examples: All living things will die without the ozone layer.
It protects the Earth/us.

73 Refers to or confuses oxygen, O2 with ozone, O3.
Example: It isneeded for respiration.

74 Sees the ozone layer as a barrier for the atmosphere.
Example: It keepsthe air around the earth.

76 Merely repeats information in the stem.

79 Other incorrect.

Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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W2. Draw adiagram to show how the water that falls asrain in one place may
come from another place that is far away.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average

Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et 1 Earth Science Theorizing, Analyzing, 32% 27% 659
page and Solving Problems

110




W-2 Coding Guide

W2. Draw adiagram to show how the water that falls asrain in one place may come from
another place that is far away.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response

Correct Response
20 Response includes the three following steps:
i. Evaporation of water from a source.
ii. Transportation of water as vapor/clouds to another place.

iii. Precipitation in other places.

Partial Response
10 Asin code 20 but response does not mention evaporation.
11 Asin code 20, but response does not mention transportation.
12 Asin code 20, but response does not mention precipitation.
19 Other partialy correct.

Incorrect Response
70 Response indicates precipitation only; it may use vertical or

diagonal lines.
79 Other incorrect.
Nonresponse
20 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK

111



X2. Inthe picture of an aquarium, six items are labeled.
Thermometer_ r— Light
Plant
Explain why each of the following isimportant in maintaining the ecosystem
in the aquarium.
(@) the plant
(b) thelight
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
Part A
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et 1| ife science Theorizing, Analyzing, 64% 58% 474
page and Solving Problems

X-2a

114



X-2a Coding Guide

X2. Inthe picture of an aquarium, six items are labeled.

Thermometer 4 =

Plant é

Explain why each of the following isimportant in maintaining the ecosystem in the
aquarium.

(a) theplant

(b) thelight

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

A: Codes for Plant

Code Response

Correct Response
10 Plants produce oxygen (by photosynthesis).
11 Plants clean the water.
12 Plants provide food for the fish.
13 Plants provide a place to hide/shelter, or to hide eggs.
19 Other correct.

Incorrect Response
70 Plants improve the natural surroundings.
Examples. To make the aquarium look like an ocean.
The fish enjoy it.
79 Other incorrect.

Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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X2. Inthe picture of an aquarium, six items are labeled.
Thermomet
Plant
Explain why each of the following isimportant in maintaining the ecosystem
in the aquarium.
(@) the plant
(b) thelight
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
Part B
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et 1| ife science Theorizing, Analyzing, 33% 26% 685
page and Solving Problems

116



X-2b Coding Guide

X2. Inthe picture of an aquarium, six items are labeled.

Thermometer 4 =

Plant é

Explain why each of the following isimportant in maintaining the ecosystem in the
aquarium.

(a) theplant

(b) thelight

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

B: Codesfor Light

Code

Response

Correct

Response

10

Refers to photosynthesis.
Examples. To help the plant make photosynthesis.
The light provides energy for the plants to make food.

11 States that the light provides energy but does not provide further
detail.
19 Other correct:

Example: Help keeps the plants alive.

Incorrect Response

70 States the light is needed so the fish can see.
71 States the light is needed so we can see.
72 Explains that light provides warmth to the fish.
79 Other incorrect.
Nonresponse
20 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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117. The source of energy for the Earth’s water cycleisthe

A. wind

B. Sun'sradiation

C. Earth’'sradiation

D. Sun'sgravity

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index

Science B Earth Science Understanding Simple 41% 38% 644

Information




K18. What isthe main function of chloroplastsin aplant cell?

A. Toabsorb light energy and manufacture food
B. Toremove waste materials by active transport
C.  To manufacture chemical energy from food
D.  To control the shape of the cell
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science A Life Science Understanding Simple 54% 50% 557
Information

32




L2. Which BEST explains why green marine algae are most often restricted to the
top 100 meters of the ocean?
A.  They have no roots to anchor them to the ocean floor.
B.  They canliveonly wherethereislight.
C. Thepressureistoo great for them to survive below 100 meters.
D. If theagaelived below 100 meters they would be eaten by animals.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science B Life Science Understanding Complex 53% 47% 574

Information

36



M11. Fill in each circlein thisfood web with the number of the correct plant or
animal from the list. Remember that the arrows point from the energy provider
to the energy user.

1. Owl
2. Rose
3. Grass
4. Rabbit
’ honey
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et 1 |ife Science Understanding Complex 67% 61% 490
page Information




M-11 Coding Guide

M11.Fill in each circlein this food web with the number of the correct plant or animal
from the list. Remember that the arrows point from the energy provider to the energy
user.

1. Oowl

2. Rose
3. Grass
4.  Rabbit

@
fox
@”Q
/ \
honey

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response

Correct Response

10 2-3-4-1 (see diagram) or appropriate names of plants/animals
written in.
11 Three of the numbers are correct; oneis missing.

Incorrect Response
70 No number is correctly entered.
71 Only 2 is correct.
Only 3 iscorrect.
Only 4 iscorrect.
Only 1 is correct.
72 2 and 3 only are correct.
2 and 4 only are correct.
2 and 1 only are correct.
3 and 4 only are correct.
3and 1 only are correct.

4 and 1 only are correct.
79 Other incorrect.

Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK




016. Write down the reason why we get thirsty on a hot day and have to
drink alot.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject Item Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science et 1 |ife Science Theorizing, Analyzing, 61% 54% 538
page and Solving Problems

72



O-16 Coding Guide

016. Write down the reason why we get thirsty on ahot day and have to drink alot.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response
Correct Response
10 Refersto perspiration and its cooling effect and the need to

replace lost water.

11 Refers to perspiration and only replacement of lost water.
Example: Because when we are hot, out body opens the pores on
our skinand welose alot of salt and liquid.

12 Refers to perspiration and only its cooling effect.

13 Refersto perspiration or dehydration only.
Examples: We are sweating.
Your body gives away much water.
We are sweating and get drier.

19 Other acceptable explanation.

Incorrect Response

70 Refersto body temperature (being too hot) but does not answer
why we get thirsty.
Example: You cool down by drinking something cold.
71 Refers only to drying of the body.
Examples: Your throat/mouth gets dry.
You get drier.
The heat dries everything.
72 Refers to getting more energy by drinking more water.
Example: You get exhausted.
76 Merely repeats the information in the stem.
Examples. Becauseit is hot.
You need water.
79 Other incorrect:
Example:  You loose salt.
Nonresponse
20 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK
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UniquelID S012017 Subject S Grade 8 MSBlock S02 MSBlockSeq 05

TIMSS

The burning of fossil fuels has increased the carbon dioxide content of the Content Domain
atmosphere. What is a possible effect that the increased amount of carbon
dioxide is likely to have on our planet?

Environmental Science

Y £ re - v 1 ¥ »
@ A warmer climate Main Topic

(® A cooler climate Changes in environment

(E; Lower relative humidity
(EJ:, More ozone in the atmosphere

Cognitive Domain
Factual Knowledge

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelD S022152 Subject S Grade 8 MSBlock S03 MSBlockSeq 13

TIMSS

What processes take place in the human body that prevent it from

Content Domain
overheating during exercise?

Life Science

Main Topic

Structure, function and life
processes in organisms

Cognitive Domain

Conceptual Understanding

Key

See scoring guide

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelD S022152 Subject S Grade 8 MSBlock S03 MSBlockSeq 13

Note: Priority is given to Codes 10 and 11. If perspiration or sweating is mentioned, use Code 10 or 11, even
if other correct responses such as increased blood flow to the skin are also included.

Code | Response Item: S022152

Correct Response

10 Refers to perspiration (sweating) AND the cooling effect of evaporation.

Examples: ~ When people sweat, it evaporates to cool them down.
Sweating. When the sweat evaporates, it cools the skin.
Perspiration cools you down when it evaporates.

11 Refers to perspiration (sweating), without explicitly mentioning the cooling effect of evaporation.

Examples:  The body sweats.
Perspiration keeps you from overheating.
The perspiration cools you off and you don’t stay hot.

12 Refers to increased blood flow to the skin.

Examples:  The blood rushes to your face and cools you down.

19 Other correct

Incorrect Response

70 Refers only to drinking water to cool down.

71 Refers to an effect of exercise but does not specifically address overheating and/or cooling.

Examples:  The blood pumps faster.
Breathing increases.
Your body is working hard and using up more food energy.

79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)
Nonresponse
929 Blank

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S032206 Subject S Grade 8

The picture shows how a student set up some apparatus in a laboratory for
an investigation. The inverted test tube was completely filled with water at
the beginning of the investigation as shown in Figure 1. After several hours,

MSBlock S09 MSBlockSeq 03

TIMSS

Content Domain
Life Science

the level of water in the test tube had gone down as shown in Figure 2.

Inverted
(— test tube

Water

Water
plant

Main Topic

Cells and their functions

Cognitive Domain
Reasoning and Analysis

Key

See scoring guide

Figure 1

What is contained in the top part of the test tube labeled X in Figure 27

(Check one box.)
|_] air

[] oxyvgen

D carbon dioxide

[_] vacuum

Explain your answer.

Copyright © 2007 International Association for the

Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelD S032206 Subject S Grade 8 MSBlock S09 MSBlockSeq 03

Code | Response Item: S032206

Correct Response

10 OXYGEN with an explanation that explicitly refers to photosynthesis (or equivalent).

Examples:  Photosynthesis takes place. Plants use carbon dioxide from the water and give off oxygen.

During photosynthesis, plants produce oxygen and glucose.

11 Gives an explanation that explicitly refers to photosynthesis, but checks CARBON DIOXIDE or AIR.
Examples:  CARBON DIOXIDE. The plant undergoes photosynthesis.

AIR. When the plant photosynthesizes it takes in carbon dioxide and gives off air.

12 OXYGEN with a minimal explanation based on carbon dioxide/oxygen exchange involving plants. [No
explicit mention of photosynthesis. ]

Examples:  Plants take in carbon dioxide and give off oxygen.

Plants give off oxygen.

19 Other correct

Incorrect Response

70 OXYGEN with no explanation or an incorrect explanation not related to plant processes.

Examples:  Because the heat has evaporated the water and the oxygen pressure is too great.

Because water is made up of 2 parts hydrogen and 1 part oxygen. Some hydrogen has
detatched from the oxygen, leaving the oxygen in the top of the tube.

71 CARBON DIOXIDE with no explanation or an incorrect explanation (not based on photosynthesis).
Examples:  There is carbon dioxide in the water and it bubbles up when it is heated by the light.

72 AIR with no explanation or an incorrect explanation (not based on photosynthesis).
Examples:  The plant has dissolved half the water and there is nothing in the tube left but air.

When the water gets warm enough it will start to evaporate into air.

73 VACUUM with no explanation or an incorrect explanation.

Examples:  The plant has taken in the oxygen from the water and left a vacuum at the top.

79 Other incorrect (including crossed out/erased, stray marks, illegible or off task)
Nonresponse
99 Blank

* : Revised following data collection.

TIMSS 2003 Released Items: Eighth Grade Science
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1. Which zones in the map above are most likely to have a temperate climate (warm summers and cold

winters) ?

A)1and6
B) 2and 5
C)3and 4
D) 1,2, and 3

2. When you exercise strenuously, your body produces excess heat. Describe what your body does
to help prevent your temperature from rising excessively, and explain why the body's response is

effective.

http://nces.ed.gov/nationsreportcard/I TMRLS/displayprintfolder.asp?Que...
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Some scientists think that the Earth’s climate is getting warmer.

3. If these scientists are correct and the Earth keeps getting warmer for the next 50 years, what will
happen to the oceans? Explain why this would happen.

If these scientists are correct, what things about the Earth's weather will change? Explain why this
would happen.

If these scientists are correct, what will happen to plants? Explain why this would happen.

2 of 8 1/19/2009 2:01 PM
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4. The Earth's climate may be getting warmer because of some things that people do. List two human
activities that may contribute to warming of the Earth's climate.

5. Air in the atmosphere continuously moves by convection. At the equator, air rises; at the poles, it
sinks. This occurs because

A) the Earth's ozone layer is thinner at the equator than at the poles

B) the Earth's magnetic field is stronger at the poles than at the equator
C) warm air can hold less water vapor than can cold air

D) warm air is less dense than cold air

30f8 1/19/2009 2:01 PM
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Question 1
Key

1. Which zones in the map above are most likely to have a temperate climate (warm summers and
cold winters) ?

A) land6
p B) 2and5

C) 3and4

D) 1,2,and3
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Question 2
Scoring Guide

‘Score & Description

Complete

Student indicates that the body keeps its temperature from rising through sweating or by blood
vessels dilating and states how these are effective.

Partial

Student indicates that the body keeps its temperature from rising through sweating or by blood
vessels dilating but does not explain fully how the mechanism works.

Unsatisfactory/Incorrect

Student provides little or no evidence of knowledge of any mechanism for losing heat during
exercise.

50f 8 1/19/2009 2:01 PM
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Question 3
Scoring Guide

‘Score & Description

Complete

Student predicts the effects on oceans, weather, and plants and explains why each predicted event
might occur. Response consists of six correct parts: a prediction and an explanation for each of
oceans, weather, and plants.

Essential
Student response consists of three to five correct parts.

Partial
Student response consists of one or two correct parts.

Unsatisfactory/Incorrect
Student response does not include any predictions of the effects of global warming.

6 of 8 1/19/2009 2:01 PM
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Question 4
Scoring Guide

‘Score & Description

Complete
Student lists two human activities that are thought to contribute to global warming.

Partial
Student lists one activity that may contribute to global warming.

Unsatisfactory/Incorrect

Student response does not indicate an understanding of the relationship of humans to global
warming.

70of 8 1/19/2009 2:01 PM
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Question 5
Key

5. Airin the atmosphere continuously moves by convection. At the equator, air rises; at the poles, it
sinks. This occurs because

A) the Earth's ozone layer is thinner at the equator than at the poles
B) the Earth's magnetic field is stronger at the poles than at the equator
C) warm air can hold less water vapor than can cold air

} D) warm air is less dense than cold air

8 of 8 1/19/2009 2:01 PM



G2. When asmall volume of water is boiled, alarge volume of steam is produced.
Why?

A. Themolecules are further apart in steam than in water.
B.  Water molecules expand when heated.

C.  Thechange from water to steam causes the number of moleculesto
increase.

D.  Atmospheric pressure works more on water molecules than on steam
molecules.

E.  Water molecules repel each other when heated.

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by IEA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Physics A Heat Theorizing, Analyzing, and 65% 502

Solving Problems

122



H7. A fixed massof gasisheated at constant volume.

Which one of the following diagrams best shows the correct shape of the
graph of pressure (P) against temperature () for the gas? Temperatureis
measured in degrees Celsius (°C).

A. B
P P
0 6 (°C) 0 0 (°C)
C. D
P P H-7
0 0 (°C) 0 0 (°C)

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by IEA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Using Tools, Routine
Physics B Heat Procedures, and Science 41% 650

Processes

159



H14. Hereisa cross-section of alake in the mountains. The air temperature gets
below freezing in the winter and stays below freezing for 3 months.

Not al of the water in the lake freezes. Which part of the lake will remain the
warmest? Explain.

H-14

Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by IEA, The Hague

International Average

Performance Percent of Students International
Subject Item Key Content Category Expectation Responding Correctly |Difficulty Index
Physics Bg)g(te Heat Understanding 13% 804

168



H-14 Coding Guide

H14. Hereisacross-section of alake in the mountains. The air temperature gets
below freezing in the winter and stays below freezing for 3 months.

Not &l of the water in the lake freezes. Which part of the lake will remain the

A D C

warmest? Explain.
Reproduced from TIMSS Population 3 Item Pool. Copyright © 1995 by |EA, The Hague

Code |Response

Correct Response

20 B. Response refers to the maximum density of water (or the water is heaviest) at

4 degrees Celsius.
Example: Warmest at B because water has greatest density at 4° C so this
water will stay there.
29 Other acceptable responses.

Partial Response

10 B. Refers to the fact that the water is 4 degrees Celsius at B without mentioning
density.
11 B. Refers to the fact that ice will insulate this part of the water and/or that water is
a bad heat conductor.
Examples: a) The surface will freeze first and then downwards.
b) It takes time for heat and cold to get there.
19 Other partially correct responses.

Incorrect Response

70 B. No explanation.
71 B. Incorrect explanation referring to the heat from the earth (closer to the earth's
center).
Example: The heat from the Earth will give heat to the water.
72 B. Refers to the fact that hot water is heavier than cold water.
73 A/D/C with or without explanation.
76 Merely repeats information in the stem.
Example: B is the deepest point of the lake.
79 Other unacceptable responses.
Nonresponse
20 Crossed-out/erased, illegible, or impossible to interpret.
99 BLANK
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J4. Which isan example of achemical reaction?

A. Themelting of ice
B. Thegrinding of salt crystalsto powder
C.  Theburning of wood

D. Theevaporation of water from a puddie

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science C Chemistry Understanding Simple 47% 35% 635
Information

16



L6. Oncold days, snakesusualy lie very still and eat little or nothing, while
birds usually move around and eat alot of food. Which statement best
explains this?
A. Both animalsare cold-blooded, but without feathers to keep warm,
snakes get too cold to move.
B.  Unlike birds, snakes are warm-blooded; they must hibernate during
cold wesather.
C.  Unlike snakes, birds are cold-blooded; they are less affected by the
cold than snakes.
D. Unlike snakes, birds are warm-blooded; they must eat food to maintain
aconstant temperature.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science D Life Science Theorizing, Analyzing, 54% 50% 571

and Solving Problems

L-6

41



M13. When ail is burning, the reaction will

A. only release energy

B.  only absorb energy

C. neither absorb nor release energy

D. sometimes release and sometimes absorb energy depending on the oil

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
Science A Chemistry Understanding Simple 51% 41% 604
Information

48



P5. Thewater in atubeis heated, as shown in the diagram. As the water is heated,
the balloon increases in size. Explain why.

z balloon

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

International Average
Percent of Students

¢ International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
&: A 0, 0,
ience page Physics and Solving Problems 58% 52% 549

82



P-5 Coding Guide

P5.  Thewater in atubeis heated, as shown in the diagram. As the water is heated, the
balloon increasesin size. Explain why.

.
A

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response
Correct Response
10 Mentions explicitly that expansion is due to increased pressure

of air/gas/water vapor when tube is heated.

11

States that the water evaporates.

19

Other correct.

Incorrect Response

70 Mentions that hot air[or gas] always rises.
71 Mentions that air particles [or molecules] expand when heated.
76 Merely repeats information in the stem.
Example: Becauseit is heated.
79 Other incorrect.
Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK

83



Y2. One day when the temperature was just below 0°C, Peter and Ann made
snowballs. They put athermometer into one of the snowballs and it showed
0°C. They tried to make the snowball warmer by holding it in their hands.
What do you think the thermometer showed after two minutes? Explain
your answetr.
Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
International Average
Percent of Students International
Subject ltem Key Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade | Lower Grade Index
. next . Theorizing, Analyzing,
Science page Physics and Solving Problems 13% 10% 792
120




Y-2 Coding Guide

Y2. Oneday when the temperature was just below 0°C, Peter and Ann made snowballs.
They put athermometer into one of the snowballs and it showed 0°C. They tried to
make the snowball warmer by holding it in their hands. What do you think the
thermometer showed after two minutes? Explain your answer.

Reproduced from TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague

Code Response
Correct Response
20 Reports 0 degrees or mentions "the same temperature”. The

explanation includes: Snow cannot be warmer than O degrees.
Example: The melting point of snow is 0 degrees.

29

Other correct.

Partial Response

10 0 degrees or "the same temperature”. No explanation or an
incorrect explanation.
19 0 degrees or "the same temperature”

Example: Some snow melts, but it will not be warmer.
Other partially correct.

Incorrect Response

70 Above 0 degrees, because the hands are warm.
71 Above 0 degrees, because the snow melts.
72 Above 0 degrees. No explanation.
79 Other incorrect.
Nonresponse
90 Crossed out/erased, illegible, or impossible to interpret.
99 BLANK

121



74 80C10S dl juduewlad B0UBIDS  8pely YIg - JusWIssessy 6661 SSINIL
poom jJo
puny ay3 uo surpuadap ‘A312uU2 qI0SQR SAWNAWOS PUL SB[ SAWAWOS  '(
310U2 0SLI[21 JOU QIOSqR JAYIIAU o)
3J1oud qlosqe q
J1oud aseajar 'y
[[1A UOIOBAL AY) ‘poOM Sulwing 2.8 nok J|
A GG L v uonewuoju| aidwig Buipuejsiepun Aisiwayn
G661 Ul pasn Appoaniog Buipuodsay sjuapnig apeis yig | sjuiod Aoy uonejoadx3 aoueuwLIONad KioBajeq Jusjuos
Jo abejuaslad abesaay |euonjeusaju) | 2109 way|

ABi1aud sasesjal/sqiosqe poom Buluing




z. 8¥0¢C0S @l jusuewidsd S0UBNS  BpelY Y8 - JUBWISSISSY 6661 SSINIL

SNVIE _ 66

asuodsaauoN _

*(3[Se) JJ0 10 “0[qISaI ‘SyIewr Ae1js ‘PASLId/ N0 PISSOId SUIPNJOUT) J021I00UT 1Y) | 6L

‘papuvdxa suiop sp3 ayj asnn22g
“dn jpay dayy uaym mo.s sapoupwd wnijoy ay |  :sapduxyg

*(Bumois 10) Surpuedxo SINII[OW 10 SWOYE ([eNPIAIPUI) O} SIAJOY €L

“uns ayy £q pajjou 1 12qqn.t iy
UDYDIM L2GQNL 2Y) SAYPUL IPAY dY [ :S2]duDXTT

*(Xa)®[ ‘19qqNI) [BLI}RW UOO[[BQ AY) UO (UNS WOLF) 18y JO 103J3d Ay AJuo suonuoly | 7L ..A_._ M _,__N_me
“saSupyo aunjoa ay | "9ZIS Ul ASe2I2Ul SU00[[eq ) _.m.::u: M3] B JO UO_hmﬂ— B I2A0)

‘2.nssaad 1pa.3 ayj fo asnpoaq s1 ] :Sajdunxy

‘uoneue]dxo ojenbapeur yim swnjoa Jo/pue armssard suonuay 1L

“spupdxa 12qqn.i ay) puv wnijay ay) dn sjpay uns |

‘pupdxa o) uoo]|pq a1} pasnpo pay Y] :sa]dupxsy
['seS oy ur soSueydp swnjoa oinssaid oy
0] 20u219§21 ON] "puedxa 0} UOO[[EQ YY) SASNED J0/puE (SES) WNI[AY Y} S)BAY UNS ) Jey) A[UO SUONUIA 0L J
I |
|

asuodsay 329.0.100u]

*1021109 IOYIQ0 61

EE

_
L____ _

“dn $203 a.4mp.adwid) ayy sp dn s203 sv3 Jo awnjoa ay |
‘aunssaad oripydsouyp
2} DY) 121243 $2UI022q U00]IPq Y} Ul 24nss2.4d 2y ‘dn s203 2.4np.12dWd) YY) Sy
"SaY2j2.4)8 U00]IDG 24 pub spundxa VS iy} ‘Pappy S1 IP3Y Y] U4
‘apisui dn uipjing aanssaad ayy fo asnvoaq spuvdxa uoojpq ayJ  :sajdunxyg

*(sanasjowr/swoye ses jo uonuow oN) “(spuedxa)
$9sLAIOUT SES QYY) JO SWNJOA JU} JO/PUL SISEAIOUT UOO[[q dY) dpIsul seS oy Jo ainssoxd oy Jey) SUONUIIA! 11

'SISD2UOUI JUINJOA DY) OS ‘PAIVIY UIYM 240Ul ]0] D PUROAD IDUNOQ S[NI2]OUL SDT 2
‘pupdxa u00jIpq 2y} 2ypuL PU 421SDf PUNOLD 240Ul S| YY) PaIpY S1 WYY Sy :S2]dUDXTT

‘(puedxo) aseoour 0} AWN[OA
) Jo/pue 3SBAIOUT 0} UOO[[eq Y} pIsul d1nssaid oty Sursneo (Apuenbaly o10w apI09) 19)SEJ dAOW
(sonoojow ‘sojonaed) swoje (se) wnipay oyj ‘(dn syeay uoojjeq ayy ut ses oy se) jey) APo1dxa SUONUIA. 01

asuodsay 393.10D) _

8Y0TTO0S ‘WA asuodsoy _ po)

*1091100U[ SB PAI0JS
aIe 101ARYDQ SeS o) JO uoneue[dxs 191N JNOYIM U0O[[eq oY) U0 drmjerodwd) Jo 199159
a1y 03 1o Furpuedxd wooqreq Y1 0) A TNO SULLIdJAI Sasuodsay JIPaIo 9AIDIAI 0} ISPIO Ul
pauonuaw Ajrorjdxa oq 0} aAey jou seop arnjerodwa) ur asearour uy ‘(][ 9po)) AWN[OA

se3 10/pue anssald sed [euIul Pasealoul 0} Sulje[al sasuodsal [BIOUSS Q10U SB [[om

. QL

se (0] opoD) 2injerodurd) Jo UONOUN] B SE SWOJE WNI[AY JO ASIOUS d1OUD| PISLIIIUT oY) 0} WEISEIP 34} Ul UMOYS SE 30U}
Sunefox sosuodsol [AS[-10SI1Y (10q 10§ AIS $191pa1) “armiesadiuo) pasea1owI Jo nsa1 B 01 pa1l pue Agp Auuns ‘101 B U0 dpPISINO UIYE] IR SBT WNI[AY 1M PI[1] SUOO[[RY

e se (ornssaxd sed [eurojur 10) SWNJOA SES UI 9SEAIOUT Uk UO PIseq SI osuodsar Joa1iod :9J0N : ) ) : -

N 9z L ougny Stus|qoid soIsA
’ Buinjog pue BuizAjeuy ‘Buizioay | 1SAUd
G661 Ul pasn Appoaniog Buipuodsay sjuapnig apeis yig | sjuiod Aoy uonejoadx3 aoueuwLIONad KioBajeq Jusjuos
Jo abejuaslad abesaay |euonjeusaju) | 2109 way|

suoojjeq jo uoisuedxa jesaH




UniquelID S022188 Subject S Grade 8 MSBlock S01 MSBlockSeq 11

TIMSS

Some chemical reactions absorb energy, while others release energy. Of the Content Domain

chemical reactions in burning coal and exploding fireworks, which will

Chemistry
release energy?
- R ;
(&) Burning coal only Main Topic
(® Exploding fireworks only Chemical change

(© Both burning coal and exploding fireworks

(© Neither burning coal nor exploding fireworks

Cognitive Domain
Conceptual Understanding

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.
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UniqueID S012003 Subject S Grade 8 MSBlock S02 MSBlockSeq 09

TIMSS

Fanning can make a wood fire burn hotter because the fanning Content Domain
Chemistry

(A) makes the wood hot enough to burn

Ay

(B) adds more oxygen needed for burning

- ) . Main Topic

(g- increases the amount of wood there 1s to burn -
Chemical change

(EJ) provides the energy needed to keep the fire going

Cognitive Domain
Conceptual Understanding

Key

Copyright © 2007 International Association for the
Evaluation of Educational Achievement (IEA). All rights reserved.

TIMSS 2003 Released Items: Eighth Grade Science



UniquelID S032055 Subject S Grade 8 MSBlock S09 MSBlockSeq 08

TIMSS

A wet towel will dry when it is left in the Sun. Which process occurs to make Content Domain

this happen? Physics

(Aj melting

boiling Main Topic

Physical states and changes

— * 1 X 1 -
(C) condensation in matter

D) evaporation
Cognitive Domain

Factual Knowledge

Key
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S127: Buses

Question 1: BUSES $127Q01

A bus is driving along a straight stretch of road. The bus driver, named Ray, has a
cup of water resting on the dashboard:

driving direction
Suddenly Ray has to slam on the brakes.
What is most likely to happen to the water in the cup?

The water will stay horizontal.

The water will spill over side 1.

The water will spill over side 2.

The water will spill but you cannot tell if it will spill at side 1 or side 2.

ooOw>

BUSES SCORING 1
QUESTION INTENT: Process: Demonstrating knowledge and understanding

Theme: Forces and movement
Area: Science in technologies
Full credit
Code 1: C. The water will spill over side 2.
No credit

Code 0: Other responses.

Code 9: Missing.
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Question 4: BUSES $127Q04- 0 1 8 9

Ray’s bus is, like most buses, powered by a petrol engine. These buses contribute to
environmental pollution.

Some cities have trolley buses: they are powered by an electric engine. The voltage
needed for such an electric engine is provided by overhead lines (like electric trains).
The electricity is supplied by a power station using fossil fuels.

Supporters for the use of trolley buses in a city say that these buses don’t contribute
to environmental pollution.

Are these supporters right? Explain your answer. ..........ccccccceiiiiiiiiiieiee e,

BUSES SCORING 4

QUESTION INTENT: Process: Demonstrating knowledge and understanding
Theme: Energy transformations
Area: Science in Earth and environment

Full credit

Code1: Gives an answer in which it is stated that the power station also contributes
to environmental pollution:
¢ No, because the power station causes environmental pollution as well.
¢ Yes, but this is only true for the city itself; the power station however causes

environmental pollution.

No credit

Code 0: No or yes, without a correct explanation.

Code 8: Off task.

Code 9: Missing.

Example responses

Code 1:
¢ Yes and No. The buses don’t pollute the city which is good, but the power station
does pollute and that’s not very good.
¢ The buses do contribute to the environmental pollution by using fossil fuels but
they’re not as harmful as normal buses with all their gases. [Note: This answer
can be given the benefit of the doubt.]
Code 0:

¢ Well they have no outlet so no harmful smoke goes into the air which can
damage the O-zone layer, and having electricity created by fossil fuels is also
more environmental friendly.

¢ Yes, they are. Because electricity isn’t harmful for the environment we only use
up our Earth’s gas.
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S$210: Climate Change

Climate Change Text 1

Read the following information and answer the questions which follow.

WHAT HUMAN ACTIVITIES CONTRIBUTE TO CLIMATE CHANGE?

The burning of coal, oil and natural gas, as well as deforestation and various
agricultural and industrial practices, are altering the composition of the atmosphere
and contributing to climate change. These human activities have led to increased
concentrations of particles and greenhouse gases in the atmosphere. The relative
importance of the main contributors to temperature change is shown in Figure 1.
Increased concentrations of carbon dioxide and methane have a heating effect.
Increased concentrations of particles have a cooling effect in two ways, labelled
‘Particles’ and ‘Particle effects on clouds’.

Cooling Relative Importance Heating

Carbon dioxide

Methane

Particles

Particle effects on clouds

. known effect
™ possible effect

Figure 1: Relative importance of the main contributors to change in
temperature of the atmosphere.

Bars extending to the right of the centre line indicate a heating effect. Bars extending
to the left of the centre line indicate a cooling effect. The relative effect of ‘Particles’
and ‘Particle effects on clouds’ are quite uncertain: in each case the possible effect is
somewhere in the range shown by the light grey bar.

Source: adapted from http://www.gcrio.org/ipcc/qa/04.html
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Question 1: CLIMATE CHANGE $210Q01- 0128 9

Use the information in Figure 1 to develop an argument in support of reducing the
emission of carbon dioxide from the human activities mentioned.

CLIMATE CHANGE SCORING 1

QUESTION INTENT: Process: Communicating
Theme: The Earth and its place in the universe
Area: Science in Earth and environment

Full credit

Code 2: Carbon dioxide is the main factor causing an increase in atmospheric
temperature/causing climatic change, so reducing the amount emitted will
have the greatest effect in reducing the impact of human activities.

Partial credit

Code 1: Carbon dioxide is causing an increase in atmospheric temperature/causing
climatic change.

No credit

Code 0: Other responses, including that an increase in temperature will have a bad
effect on the Earth.

Code 8: Off task.

Code 9: Missing.

Example responses

Code 2:
¢ The emission of CO, causes significant heating to the atmosphere and therefore
should be lessened. [Note: The term “significant” can be considered as
equivalent to “most”. ]
¢ According to figure 1 reduction in the emission of carbon dioxide is necessary
because it considerably heats the earth. [Note: The term “considerable” can be
considered as equivalent to “most”.]

Code 1:
¢ The burning of fossil fuel such as oil, gas and coal are contributing to the build
up of gases in the atmosphere, one of which is carbon dioxide (CO5). This gas
affects the temperature of the earth which increases causing a greenhouse
effect.

Code 0:
e The way that humans could help control carbon dioxide levels to drop would be
by not driving a car, don’t burn coal and don’t chop down forests. [Note: No
consideration given to the effect of carbon dioxide on temperature.]
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S307: Corn

Consider the following newspaper report.
DUTCHMAN USES CORN AS FUEL

Auke Ferwerda’s stove contains a few logs burning quietly with low flames. From a
paper bag next to the stove he takes a handful of corn and puts it onto the flames.
Immediately the fire flares up brightly. “Look here,” Ferwerda says, “The window of
the stove stays clean and transparent. Combustion is complete.” Ferwerda talks
about the fact that corn can be used as fuel as well as cattle food. As far as he is

concerned, this is the future.

Ferwerda points out that corn, in the
form of cattle food, is in fact a type of
fuel too. Cows eat corn to get energy
out of it. But, Ferwerda explains, the
sale of corn for fuel instead of for cattle
food might be much more profitable for
farmers.

Ferwerda has become convinced that,
in the long run, corn will be widely
used as fuel. He imagines what it will
be like harvesting, storing, drying and
packing the grains in bags for sale.

Ferwerda is currently investigating
whether the whole corn plant could be
used as fuel, but this research has not
been completed yet.

What Ferwerda also needs to consider
is the amount of attention being
focused on carbon dioxide. Carbon

dioxide is regarded as the main cause
of the increase of the Greenhouse
effect. The increase of the
Greenhouse effect is said to be the
cause of the increasing average
temperature of the Earth’s
atmosphere.

In Ferwerda’s view, however, there is
nothing wrong with carbon dioxide. On
the contrary, he argues, plants absorb
it and convert it into oxygen for human
beings.

However, Ferwerda’s plans may clash
with those of the government, which is
actually trying to reduce the emission
of carbon dioxide. Ferwerda says,
“There are many scientists who say
that carbon dioxide is not the main
cause of the Greenhouse effect.”

ReleasedPISAltems_Science.doc
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Question 2: CORN $307Q02

Ferwerda compares corn used as fuel to corn used as food.

The first column of the table below contains a list of things that happen when corn
burns.

Do these things also happen when corn works as a fuel in an animal body?

Circle Yes or No for each.

Does this also happen when corn works as a

When corn burns: . .
fuel in an animal body?

Oxygen is consumed. Yes / No
Carbon dioxide is produced. Yes / No
Energy is produced. Yes / No

CORN SCORING 2

Full credit

Code 1: Yes, Yes, Yes.
No credit

Code 0: Other responses.

Code 9: Missing.

Question 5: CORN $307Q05-0 1 9

In the article a conversion of carbon dioxide is described: “...plants absorb it and
convert it into oxygen ...”.

There are more substances involved in this conversion than carbon dioxide and
oxygen only. The conversion can be represented in the following way:

carbon dioxide + water — oxygen +

Write in the box the name of the missing substance.

CORN SCORING 5

Full credit

Code 1: One of the following names:
e glucose
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e sugar(s)
e carbohydrate(s)
e saccharide(s)
e starch
No credit
Code 0: Other responses.

Code 9: Missing.

Question 7: CORN $307Q07

At the end of the article Ferwerda refers to scientists who say that carbon dioxide is
not the main cause of the Greenhouse effect.

Karin finds the following table showing the relative Greenhouse effect caused by four
gases:

Relative Greenhouse effect per molecule of gas

Carbon dioxide Methane Nitrous oxide Chlorofluorocarbons

1 30 160 17 000

From this table Karin cannot conclude which gas is the main cause of the increase of
the Greenhouse effect. The data in the table need to be combined with other data for
Karin to conclude which gas is the main cause of the increase of the Greenhouse
effect.

Which other data does Karin need to collect?

Data about the origin of the four gases.

Data about the absorption of the four gases by plants.

Data about the size of each of the four types of molecules.

Data about the amounts of each of the four gases in the atmosphere.

o0 w>

CORN SCORING 7

Full credit

Score 1: D. Data about the amounts of each of the four gases in the atmosphere.
No credit

Score 0: Other responses.

Code 9: Missing.
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S420: Hot Work

Question 1: HOT WORK $420Q01

Peter is working on repairs to an old house. He has left a bottle of water, some metal
nails, and a piece of timber inside the boot of his car. After the car has been out in
the sun for three hours, the temperature inside the car reaches about 40 °C.

What happens to the objects in the car? Circle “Yes” or “No” for each statement.

Does this happen to the object(s)? Yes or No?
They all have the same temperature. Yes / No
After some time the water begins to boil. Yes / No
After some time the metal nails begin to glow red. Yes / No

HOT WORK SCORING 1

Full credit

Code 1: All three correct: Yes, No, No, in that order.
No credit

Code 0: Other responses.

Code 9: Missing.

Question 3: HOT WORK $420Q03

For drinks during the day, Peter has a cup of hot coffee, at a temperature of about
90 °C, and a cup of cold mineral water, with a temperature of about 5 °C. The cups
are of identical type and size and the volume of each drink is the same. Peter leaves
the cups sitting in a room where the temperature is about 20 °C.

What are the temperatures of the coffee and the mineral water likely to be after 10
minutes?

70 °C and 10 °C
90°Cand 5°C

70 °C and 25 °C
20°C and 20 °C

o0Ow>
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HOT WORK SCORING 3

Full credit

Code 1: A.70°Cand 10°C
No credit

Code 0: Other responses.

Code 9: Missing.

Question 10N: HOT WORK

How much interest do you have in the following information?

Tick only one box in each row.

High
Interest
a) Understanding how the shape of the cup ]
influences the speed at which coffee cools !
b) Learning about the different arrangements ]
1

of atoms in wood, water and steel

c) Knowing why different solids conduct heat ]
differently !

S420Q10N
Low No
Interest Interest
L1, L],
L1, L],
L1, L],
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S$529: Wind Farms

Many people believe that wind should replace oil and coal as a source of energy for
producing electricity. The structures in the picture are windmills with blades that are
rotated by the wind. These rotations cause electricity to be produced by generators
that are turned by the windmills.

A wind farm

Question 1: WIND FARMS $529Q01

The graphs below show the average wind speeds in four different places throughout
a year. Which one of the graphs indicates the most appropriate place to establish a
wind farm for generating electricity?

A.

Wind speed (km/h)
w

Wind spegg (km/h)
o

o

v

o
4

January

December
January
December

Wind spegg (km/h)
(=]

Wind soee(g (km/h)
o

o
v
o

‘,%

January

December

January
December

WIND FARMS SCORING 1
Full credit

Code 1: C

No credit

Code 0: Other responses.

Code 9: Missing.
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Question 2: WIND FARMS

§529Q02

The stronger the wind, the faster the windmill blades rotate and the greater the
electric power output. However, there is not a direct relationship between wind speed
and electric power in a real setting. Below are four working conditions of electricity
generation in a real wind farm.

The windmill blades start rotating when the wind speed reaches V.

The electric power output reaches a maximum (W) when the wind speed
is V2.

For safety reasons, the blades are prevented from rotating faster than
they do when the wind speed is V..

The blades stop rotating when the wind speed reaches Vj,

Which one of the following graphs best represents the relationship between wind
speed and electric power output under these working conditions?

Electric Power

Electric Power

A B. A
w a W
3
]
o
Q
©
5]
w
0 V4 V, V3 0 V4 V, V3
Wind Speed Wind Speed
A D A
w s W
2
]
o
2
©
ko)
| } N w ‘ ‘ -~
o o L
0 V4 V, Vs 0 V4 V, V3
Wind Speed Wind Speed

WIND FARMS SCORING 2

Full credit

Code 1:

No credit

B

Code 0: Other responses

Code 9: Missing
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Question 3: WIND FARMS $529Q03

The higher the altitude the more slowly windmills rotate at the same wind speed.

Which one of the following is the best reason why the blades of windmills rotate more
slowly in higher places at the same wind speed?

A The air is less dense as altitude increases.
B The temperature is lower as altitude increases.

C Gravity becomes less as altitude increases.
D It rains more often as altitude increases.

WIND FARMS SCORING 3

Full credit

Code 1: A. The air is less dense as altitude increases.
No credit

Code 0: Other responses

Code 9: Missing

Question 4: WIND FARMS §529Q04-0129

Describe one specific advantage, and one specific disadvantage, of using wind to
generate electricity compared with using fossil fuels like coal and oil.

AN AAVANTAGE ... e e e et e e e e e e e e e nnreeeas

WIND FARMS SCORING 4
Full credit
Code 2: One specific advantage and one specific disadvantage are described.

Scoring Comment: It is possible for the cost of wind farms to be seen as an
advantage or disadvantage depending on what aspect is considered (e.g.,
establishment costs or running costs). Hence, mentioning “the cost” involved, without
further explanation, is not sufficient to gain credit as either an advantage or a
disadvantage.
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[Advantage]

¢ Do not discharge carbon dioxide (CO,).

¢ Do not consume fossil fuels.

e The wind resource will not be used up.

o After the wind generator is established, the cost for electric generation is cheap.
¢ No waste and/or no toxic substance will be emitted.

¢ Using natural forces or clean energy.

« Environmentally friendly and will last for a very long time.

[Disadvantage]

e Generation on demand is not possible. [Because the wind speed cannot be
controlled.]

e Good places for windmills are limited.

¢ The windmill could be damaged by too strong wind.

e The amount of power generated by each windmill is relatively small.

¢ Noise pollution occurs in some cases.

¢ Birds are sometimes killed when they crash into the rotors.

o Natural views are altered [Visual pollution].

e Expensive to set up

Partial credit

Code 1: Either a correct advantage or a correct disadvantage is described (as shown

No credit

Code 0:

Code 9:

in the full credit examples) but not both

No correct advantage or correct disadvantage is described. Individual

examples of unacceptable advantages or disadvantages are given below.

e Good for the environment or nature. [This answer is a general value statement.]

¢ Bad for the environment or nature

o |t costs less to build a wind power generator than to build a fossil fuel power
plant. [This ignores the fact that a great number of wind power generators would
be needed to produce the same amount of power as a fossil fuel power plant.]

¢ It wouldn’t cost as much.

Missing.
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