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Appendix E
Descriptions of Science Items 
at Each Benchmark



SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, 





SO
U

RC
E:

 IE
A

's
 T

re
nd

s 
in

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s 
an

d 
Sc

ie
nc

e 
St

ud
y 

(T
IM

SS
) 2

00
3

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE432

APPENDIX E: DESCRIPTIONS OF SCIENCE ITEMS AT EACH BENCHMARK

  

TIMSS2003

Grade88SCIENCE Exhibit E.1:  

Life Science – Continued

S13_08B States one effect the introduction of goats could have on animals and plants already living in an area.

S14_08A Completes the food web of ocean ecosystem based on information given in a table that lists a number of
species and how they obtain their energy.

Chemistry

S03_04 Applies knowledge of the structure of matter to recognize that nothing remains of an object if all of its atoms
are removed.

S04_04 Given three diagrams depicting candles burning in open and closed jars, explains that the candles in the
closed jars will be extinguished due to lack of oxygen.

S05_02 Given a report of an experiment, distinguishes an observation from a prediction, conclusion, theory or
hypothesis.

S07_04 Interprets data in a table of physical properties to identify iron, water, and oxygen.

S07_05 Identifies vinegar as an acidic solution.

S12_04 Recognizes the graph that most likely shows the effect of temperature on the solubility of sugar in water.

S12_05 Explains what causes a balloon to inflate when sodium bicarbonate in the balloon mixed with vinegar.

S13_03 Using a four-step decision diagram showing the steps used to separate iron filings, cork, sand, and salt from a
mixture, identifies which component is separated by magnetism, floating/sinking, filtering, and evaporation.

Physics

S01_05 Applies scientific principle of the effect of distance on shadow size and interprets diagram to solve a
quantitative problem involving the change in shadow size when the distance of the light source is increased.

S01_07 Demonstrates knowledge of polarity of magnets by labeling poles on a diagram of a magnet cut into three
pieces.

S01_16 Identifies the ray diagram that shows the path of light reflected from a vertical mirror.

S04_05 Given a three-dimensional diagram depicting an object placed at an angle to a mirror plane, draws the
apparent position the reflected image.

S04_12A Draws the compass needle under the influence of a magnet and labels the poles of the compass needle.

S04_12B Explains why a compass needle was drawn in a particular orientation under the influence of a magnet.

S05_04 Completes a brief table showing the relation between voltage and current.

S05_06 Based on a diagram demonstrating an investigation of thermal conductivity, identifies that metal conducts
heat faster than glass, wood, or plastic.

S05_11 Interprets data presented in a non-linear distance vs. time graph.

S05_13 Applies knowledge of phase change and the boiling point of water to explain that the temperature of water
does not exceed its boiling point despite the addition of heat.

S05_14 From a description of an experiment investigating the effect of dissolved salt on the freezing point of water,
states the problem under investigation or a conclusion based on prior knowledge.

S06_02 Demonstrates an understanding that the surface of a liquid remains horizontal by drawing the level of the
liquid on a frame-of-reference diagram depicting a tilted U-shaped container.

S06_03 Recognizes that the height of an alcohol column in a thermometer rises with increasing temperature because
the alcohol expands more than the glass when heated.

S08_08 Identifies conduction is the process by which heat is transferred along a metal rod.

S09_09 Explains why lightning is seen before thunder is heard.

S09_10 Recognizes that a helium balloon rises because the density of helium is less than the density of air.

S12_14 Recognizes the gas molecules move faster when temperature increases.

Items at High International Benchmark (550) – Continued

Descriptions of Science Items at Each International Benchmark (…Continued)
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TIMSS2003

Grade
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Physics – Continued

S07_07 Recognizes that mass is conserved during thermal expansion.

S07_08 Recognizes plucking a guitar string harder causes the volume to increase but does not effect the pitch.

S08_07 Interprets a circuit diagram recognizes that the current flows through two bulbs is the same.

S10_08 Describes water displacement as a procedure to find the volume of an irregularly shaped object.

S10_09A Explains why scientists do repeated measurements.

S10_09B Describes how scientists use the combined results from five trials to obtain a mean value.

S11_09 Recognizes that the force of gravity acts on a person regardless of position and movement.

S12_08 Recognizes that railway tracks are laid down with gaps between lengths to allow expansion on hot days.

S12_09 Predicts the effect of removing air on the propagation of sound.

S13_05 Describes that a spectrum can be seen when sunlight passes through by a glass prism.

S14_03 Recognizes that particles of a liquid are slower and closer together than particles of a gas.

S14_04 Recognizes that an iron nail becomes magnetized when current flows through a wire coiled around the nail.

Earth Science

S01_06 From a list of rock types, identifies limestone as the type involved in the formation of underground caves.

S07_09 Relates the tilt of Earth's axis as it orbits the Sun to the seasons.

S08_09 Recognizes what is a cause of tides.

S08_10B Draws the path and direction of a river on a contour map from a mountain to a bay.

S09_12 Given a table showing information about Venus and Mercury, recognizes that the higher average surface
temperature on Venus is due to the greenhouse effect.

S10_04 Interprets a map of the world showing latitude and recognizes to areas of similar average yearly temperature.

S10_05 Relates the phases of the Moon to its motion around Earth.

S11_12 Describes changes in atmospheric conditions that occur with increasing elevation.

S14_01 Recognizes the percentage of total water on Earth that is fresh water.

S14_05A Identifies and explains a physical process that can cause weathering of rocks.
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