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CIRCUI T I N BOX

PLACEMENT OF THI RD CHARGE

CIRCUI T READI NGS WHEN SW TCH | S CLOSED

DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C WRE

BULBS USI NG LEAST POVER

MAGNI TUDE OF ELECTRIC FI ELD' S STRENGTH

PERI OD OF A CHARGED PARTI CLE MOVING I N A MAGNETI C FI ELD

PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD

RELATI ONSHI P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD
DI RECTI ON OF FORCE DUE CURRENT

LENZ'S LAW AND FALLI NG ALUM NUM RI NG

I NDUCED enf | N ROTATING CO L

PATH OF ELECTRONS I N ELECTRI C FI ELD

VECTOR SUM OF ELECTRI C FORCES

SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD
RESI STANCE OF A SERIES CI RCUI T COVPONENT

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 2
Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Austral i a SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No  NUMBER OF MOLECULES OF AIR 56 2.0 58 2.3 52 3.7
FO5 No HEAT TRANSFER 64 4.9 67 5.4 58 8.3
F12 No TEMPERATURE OF A SYSTEM 9 2.7 10 3.6 7 4.0
Q02 Yes VOLUME OF STEAM 80 3.4 8 3.5 64 6.8
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 60 4.8 65 6.8 53 7.4
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 9 3.0 9 3.3 8 5.8
HO2 Yes LI QUI D EVAPORATI ON 46 7.1 45 7.3 48 12.2
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 40 6.8 43 6.6 34 11.5
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 2 1.3 2 1.2 3 2.8

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Austral i a SCALE=Mechani cs
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TENSI ON | N THREAD BETWEEN TWO PO NTS

DEPTH OF VELL

FORCE ON CONNECTED SPRI NGS
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SPEED- TI ME GRAPHS OF BALL

ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY
ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR
ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS
MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM

DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE
CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOVENTUM
DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL
EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE
BOXES SLI DI NG DOWN | NCLI NED PLANES

TENSI ON OF STRI NG BETWEEN TWO FALLI NG OBJECTS

I NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Third International Mthematics and Science Study - 1995 Assessnent
Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Austral i a SCALE=Modern Physics

May 11,

1998
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PHOTCELECTRI C EFFECT
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PHOTCELECTRI C EFFECTS AND DI FFERENT METALS

PROCESS BY WHI CH STARS RELEASE ENERGY

M NI MUM VOLTAGE NEEDED TO PRODUCE X- RAYS

PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C FI ELD
ALPHA PARTI CLES PASSI NG THROUGH GOLD

PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS
LENGTH OF SPACESHI P I N FLI GHT

DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON

TELEVI SI ON AS PARTI CLE ACCELERATOR

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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No
No LI GHT PASSI NG THROUGH LENS
No FRAUNHOFER LI NES
No WAVELENGTHS OF RADI ATI ON TYPES
No WAVELENGTH | N SHALLOW WATER

Q05 Yes DI RECTI ON REFRACTED RAY OF LI GHT
Yes DOPPLER EFFECT AND MOVI NG CAR
Yes
Yes
Yes

SPEED OF SOUND EXPERI MENT/ REASON

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Country=Austria SCALE=El ectricity & Magnetism
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| TEM REL
E04 No
EO06 No
E09 No
FO6 No
FO8 No
F14 No
F16 No
@1 Yes
@4 Yes
G17 Yes
G19 Yes
HO6 Yes
HO8 Yes
H10 Yes
H16 Yes
H17 Yes

CIRCUI T I N BOX

PLACEMENT OF THI RD CHARGE

CIRCUI T READI NGS WHEN SW TCH | S CLOSED

DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C WRE

BULBS USI NG LEAST POVER

MAGNI TUDE OF ELECTRIC FI ELD' S STRENGTH

PERI OD OF A CHARGED PARTI CLE MOVING I N A MAGNETI C FI ELD

PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD

RELATI ONSHI P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD
DI RECTI ON OF FORCE DUE CURRENT

LENZ'S LAW AND FALLI NG ALUM NUM RI NG

I NDUCED enf | N ROTATING CO L

PATH OF ELECTRONS I N ELECTRI C FI ELD

VECTOR SUM OF ELECTRI C FORCES

SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD
RESI STANCE OF A SERIES CI RCUI T COVPONENT

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 7
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Austri a SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 32 2.4 39 3.8 27 3.1
FO5 No HEAT TRANSFER 62 .6 78 5.1 50 5.6
F12 No TEMPERATURE OF A SYSTEM 6 2.9 6 2.8 7 4.3
Q02 Yes VOLUME OF STEAM 40 4.8 51 6.8 34 6.2
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 48 5.9 49 6.2 49 8.2
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 12 2.7 19 4.4 10 3.4
HO2 Yes LI QUI D EVAPORATI ON 40 4.7 48 7.1 34 5.1
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 18 3.2 28 4.9 11 3.2
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 17 3.2 27 4.9 9 2.9

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Austria SCALE=Mechani cs
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Yes

TENSI ON | N THREAD BETWEEN TWO PO NTS

DEPTH OF VELL

FORCE ON CONNECTED SPRI NGS

SPEED OF Al RCRAFT

SPEED- TI ME GRAPHS OF BALL

ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY
ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR
ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS
MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM

DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE
CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOVENTUM
DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL
EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE
BOXES SLI DI NG DOWN | NCLI NED PLANES

TENSI ON OF STRI NG BETWEEN TWO FALLI NG OBJECTS

I NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Third International Mthematics and Science Study - 1995 Assessnent
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Austria SCALE=Mbdern Physics

May 11,

1998
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HALF- LI FE OF THORI UM

BETA RADI ATI ON QUTPUT FROM DI SCS

RUTHERFORD EXPERI MENT

PHOTCELECTRI C EFFECT

NUCLEAR CHANGE | N AN ATOM

PHOTCELECTRI C EFFECTS AND DI FFERENT METALS

PROCESS BY WHI CH STARS RELEASE ENERGY

M NI MUM VOLTAGE NEEDED TO PRODUCE X- RAYS

PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C FI ELD
ALPHA PARTI CLES PASSI NG THROUGH GOLD

PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS
LENGTH OF SPACESHI P I N FLI GHT

DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON

TELEVI SI ON AS PARTI CLE ACCELERATOR

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 10
Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Austri a SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 83 2.1 87 2.4 79 2.8
E10 No LI GHT PASSI NG THROUGH LENS 30 2.7 43 3.7 21 3.5
FO1 No FRAUNHOFER LI NES 51 4.1 54 7.0 49 5.1
F11 No WAVELENGTHS OF RADI ATI ON TYPES 29 3.6 33 6.2 27 4.6
F13 No WAVELENGTH | N SHALLOW WATER 53 4.1 59 6.8 50 4.5
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 29 4.2 17 4.6 34 6.1
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 51 5.5 66 6.0 44 7.2
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 14 3.2 22 4.9 8 3.5
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 5 1.6 9 3.4 2 1.3
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 5 2.0 10 3.4 2 1.5
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 37 4.7 54 6.9 24 4.7

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 11
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Canada SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 87 1.3 89 1.2 84 1.7
E06 No PLACEMENT OF THI RD CHARGE 40 1.6 40 1.9 41 3.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 32 1.8 34 2.1 29 27
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 15 2.0 16 2.7 12 2.9
FO8 No  BULBS USI NG LEAST POWER 46 3.6 50 5.7 40 7.6
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 16 3.1 21 4.2 9 2.6
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 3 1.5 5 2.2 1 0.5
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 27 2.5 25 3.6 31 6.2
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 33 2.8 31 4.0 36 5.9
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 26 2.8 30 4.3 19 3.8
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 4 0.9 4 1.1 3 1.5
HO6 Yes | NDUCED enf | N ROTATING CO L 32 4.8 39 46 25 5.8
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 17 2.1 20 3.4 13 3.0
H10 Yes VECTOR SUM OF ELECTRI C FORCES 30 2.6 3 3.9 25 3.8
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 11 2.4 13 2.8 9 3.6
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 11 2.0 15 3.1 8 3.2

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 12
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Canada SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 53 1.2 51 2.1 57 2.9
FO5 No HEAT TRANSFER 50 4.6 62 3.9 32 5.4
F12 No TEMPERATURE OF A SYSTEM 12 2.9 17 4.5 5 1.9
Q02 Yes VOLUME OF STEAM 73 3.0 77 3.9 69 6.6
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 45 3.9 48 4.5 40 5.8
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 9 1.5 10 2.2 6 2.0
HO2 Yes LI QUI D EVAPORATI ON 43 3.7 52 5.2 34 4.9
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 37 3.1 41 4.2 32 5.5
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 8 3.0 9 3.4 8 4.8

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Canada SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 60 1.8 70 3.3 48 2.2
EO5 No DEPTH OF WELL 76 1.3 79 1.9 72 3.3
FO02 No  FORCE ON CONNECTED SPRI NGS 9 1.7 11 2.3 6 1.9
Fo4 No SPEED OF Al RCRAFT 50 2.8 54 4.2 45 4.0
F10 No SPEED- TI ME GRAPHS OF BALL 24 2.6 25 3.2 23 5.2
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 19 3.8 25 5.9 12 2.8
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 4 1.8 3 2.3 5 2.3
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 20 2.1 22 2.8 17 3.7
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 27 3.1 22 3.4 35 6.2
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 21 2.7 18 3.8 26 4.6
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 33 2.7 36 43 28 4.5
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 16 2.6 17 2.7 15 4.6
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 11 2.2 13 3.6 7 2.4
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 40 4.9 50 4.4 31 6.6
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 29 2.7 38 3.8 21 3.9
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 27 2.5 37 3.7 17 3.9

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 14
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Canada SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 58 2.0 64 2.5 50 3.8
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 42 1.7 46 2.8 38 2.5
FO3 No RUTHERFORD EXPERI MENT 44 3.4 48 4.2 38 6.8
FO7 No PHOTCELECTRI C EFFECT 65 2.4 66 3.9 63 3.4
FO9 No  NUCLEAR CHANGE I N AN ATOM 22 53 20 3.5 26 11.7
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 5 1.4 7 2.0 2 1.1
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 57 3.5 64 3.5 46 6.1
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 22 2.6 21 2.6 22 5.0
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 26 2.9 30 4.0 19 4.7
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 12 2.6 13 3.7 10 4.8
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 30 2.5 31 3.8 28 4.3
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 47 3.5 51 4.7 43 5.9
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 33 4.4 42 4.4 24 5.2
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 9 2.2 15 3.5 4 1.4

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Canada SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No  COVPARI NG NOTES DI SPLAYED ON OSCI LLOSCOPE 69 1.8 68 2.8 72 2.0
E10 No LI GHT PASSI NG THROUGH LENS 46 1.5 49 1.8 41 3.3
FO1 No FRAUNHOFER LI NES 38 4.1 42 4.6 34 8.2
F11 No WAVELENGTHS OF RADI ATI ON TYPES 28 2.9 33 4.4 20 3.8
F13 No WAVELENGTH | N SHALLOW WATER 73 3.3 73 3.9 73 7.6
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 42 3.6 39 3.9 46 6.3
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 22 2.8 20 2.6 26 6.5
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 29 3.6 34 3.8 23 6.7
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 24 3.0 25 3.8 22 5.5
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 16 2.6 23 3.5 9 3.3
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 48 5.1 50 5.0 45 6.4

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cyprus SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 84 1.6 83 2.2 84 2.5
E06 No PLACEMENT OF THI RD CHARGE 45 2.4 45 2.8 45 3.9
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 35 2.0 36 2.8 34 3.4
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 19 3.5 27 5.7 6 3.6
FO8 No  BULBS USI NG LEAST POWER 41 4.9 35 6.2 53 10.0
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 14 3.6 17 5.6 9 4.6
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 15 3.4 17 4.2 12 4.3
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 30 4.7 30 6.7 31 7.3
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 30 5.2 29 6.5 30 9.2
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 39 5.0 42 5.7 40 10.5
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 29 5.1 37 6.6 14 5.6
HO6 Yes | NDUCED enf | N ROTATING CO L 25 4.3 24 55 26 7.1
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 24 4.3 27 7.9 19 6.4
H10 Yes VECTOR SUM OF ELECTRI C FORCES 27 4.0 34 6.3 15 5.9
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 21 3.8 19 5.1 24 8.1
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 16 4.4 16 6.6 16 6.2

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cyprus SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 43 2.8 43 2.9 41 4.7
FO5 No HEAT TRANSFER 53 4.6 61 7.5 39 5.8
F12 No TEMPERATURE OF A SYSTEM 17 4.9 22 6.5 12 5.8
Q02 Yes VOLUME OF STEAM 54 4.5 57 4.7 51 8.5
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 33 6.4 39 8.8 25 8.4
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 14 4.3 11 4.3 17 7.3
HO2 Yes LI QUI D EVAPORATI ON 42 5.1 49 7.4 29 6.5
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 55 3.8 57 5.0 53 11.0
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 13 3.8 12 4.5 16 5.6

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cyprus SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 61 2.2 66 2.3 52 5.8
EO5 No DEPTH OF WELL 85 2.1 88 3.1 82 2.8
FO02 No  FORCE ON CONNECTED SPRI NGS 19 3.3 24 55 11 5.7
Fo4 No SPEED OF Al RCRAFT 69 5.1 68 5.0 72 9.8
F10 No SPEED- TI ME GRAPHS OF BALL 33 5.6 34 7.1 33 7.8
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 59 5.0 64 6.9 54 7.4
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 6 2.6 7 3.4 4 3.6
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 26 6.4 31 86 15 6.3
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 48 3.8 51 5.6 45 8.5
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 51 4.3 56 7.0 40 8.4
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 44 6.0 45 8.5 39 10.3
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 10 3.1 17 4.6 . .
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 8 2.9 8 3.0 6 4.4
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 43 5.7 54 7.0 27 6.5
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 41 5.6 47 6.3 33 7.7
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 46 5.8 53 7.4 37 7.4

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cyprus SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 42 2.6 48 3.3 34 3.9
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 38 1.7 40 3.0 33 3.8
FO3 No RUTHERFORD EXPERI MENT 44 4.3 49 5.4 43 8.0
FO7 No PHOTCELECTRI C EFFECT 48 4.3 48 4.8 51 7.0
FO9 No  NUCLEAR CHANGE I N AN ATOM 32 3.8 31 40 3 7.7
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 8 3.4 12 5.5 2 2.0
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 29 4.8 34 7.5 17 8.1
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 40 4.2 42 4.9 35 9.7
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 6 1.2 7 2.3 5 3.5
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 7 2.4 9 4.2 5 4.0
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 32 3.7 32 5.4 32 7.9
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 25 4.0 24 5.0 29 8.9
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 9 2.4 9 3.9 8 5.2
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 12 3.5 13 3.6 11 6.0

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cyprus SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 67 2. 68 3.1 65 4.2
E10 No LI GHT PASSI NG THROUGH LENS 44 2.2 48 3.8 38 4.0
FO1 No FRAUNHOFER LI NES 48 6.4 50 7.1 48 9.1
F11 No WAVELENGTHS OF RADI ATI ON TYPES 39 4.7 40 7.5 41 6.9
F13 No WAVELENGTH | N SHALLOW WATER 74 5.1 72 5.6 79 7.2
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 47 6.2 53 7.3 44 8.7
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 68 5.1 66 6.2 71 8.7
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 42 5.1 53 7.3 27 6.7
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 45 4.9 54 6.3 32 8.3
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 18 4.4 18 6.2 19 6.7
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 47 5.1 54 7.9 37 9.3

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Czech Republic SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 86 1.0 94 1.4 81 1.3
E06 No PLACEMENT OF THI RD CHARGE 32 2.1 35 3.5 29 2.2
E09 No  CIRCU T READI NGS WHEN SW TCH | S CLOSED 32 1.6 36 2.6 29 1.6
FO8 No  BULBS USI NG LEAST POWER 42 4.5 53 5.8 36 4.7
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 7 1.8 9 3.3 6 1.7
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 2 1.1 6 2.5 1 0.6
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 27 3.9 35 5.0 21 4.7
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 32 2.2 41 4.0 26 3.3
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 23 3.4 23 4.4 23 3.8
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 2 1.1 4 2.2 1 0.9
HO6 Yes | NDUCED enf | N ROTATING CO L 30 2.7 36 54 26 3.7
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 12 2.2 16 4.4 8 2.0
H10 Yes VECTOR SUM OF ELECTRI C FORCES 17 3.2 29 5.6 8 2.6
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 13 2.7 19 5.0 8 2.2
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 6 1.8 10 3.4 3 1.4

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Czech Republic SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 45 2.2 47 2.8 44 2.9
FO5 No HEAT TRANSFER 80 3.0 80 4.4 80 3.6
F12 No TEMPERATURE OF A SYSTEM 13 3.0 26 5.4 6 2.0
Q02 Yes VOLUME OF STEAM 39 3.0 49 45 31 3.9
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 29 3.5 33 4.3 27 4.5
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 4 1.2 5 2.0 3 1.3
HO2 Yes LI QUI D EVAPORATI ON 61 3.5 62 5.1 61 4.0
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 29 4.2 44 6.1 20 4.4
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 8 1.8 15 3.2 4 1.5

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Czech Republic SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 62 1.8 78 2.8 52 2.1
EO5 No DEPTH OF WELL 79 1.6 84 2.7 76 2.0
FO02 No  FORCE ON CONNECTED SPRI NGS 16 3.9 23 55 12 6.8
Fo4 No SPEED OF Al RCRAFT 37 4.5 50 5.9 31 5.2
F10 No SPEED- TI ME GRAPHS OF BALL 31 3.9 26 6.0 34 3.8
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 31 4.8 53 6.9 19 3.6
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 7 2.2 13 4.3 4 1.9
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 33 5.1 42 6.9 27 4.8
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 35 3.0 3 6.9 35 4.8
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 8 4.3 8 4.9 9 4.1
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 13 2.3 20 4.3 8 2.0
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 4 1.5 8 3.5 1 0.9
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 3 1.3 5 2.4 1 1.1
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 43 4.1 47 5.9 40 4.2
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 21 2.8 32 5.6 14 2.9
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 17 2.8 30 4.5 9 2.8

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Czech Republic SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 41 2.5 52 3.1 34 3.3
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 39 1.7 49 3.0 33 1.8
FO3 No RUTHERFORD EXPERI MENT 31 4.6 45 7.1 24 4.5
FO7 No PHOTCELECTRI C EFFECT 71 3.0 78 4.0 68 4.2
FO9 No  NUCLEAR CHANGE I N AN ATOM 27 4.9 24 49 28 7.1
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 7 2.1 18 4.9 1 0.7
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 39 3.6 44 6.6 35 5.7
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 26 3.1 35 5.4 18 2.8
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 11 2.6 17 4.4 7 2.6
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 1 0.8 2 1.6 1 0.6
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 41 2.7 46 5.0 37 3.9
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 53 3.4 62 5.4 48 4.9
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 24 3.2 34 5.5 18 2.6
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 14 2.7 24 6.4 8 2.7

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Czech Republic SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 75 2.0 77 2.7 73 2.2
E10 No LI GHT PASSI NG THROUGH LENS 30 2.2 44 3.2 21 2.4
FO1 No FRAUNHOFER LI NES 39 3.4 35 5.4 42 5.9
F11 No WAVELENGTHS OF RADI ATI ON TYPES 36 4.4 51 7.2 27 4.1
F13 No WAVELENGTH | N SHALLOW WATER 47 4.3 55 5.5 42 5.1
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 34 4.0 43 6.2 27 4.3
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 4 1.4 5 2.2 2 1.2
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 19 3.3 36 6.1 8 2.2
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 12 2.7 23 5.5 5 1.7
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 8 1.6 16 3.5 2 1.0
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 39 3.8 58 4.9 26 4.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Denmar k SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 91 1.3 92 1.5 88 3.2
E06 No PLACEMENT OF THI RD CHARGE 27 2.1 29 2.5 19 4.3
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 45 2.6 46 3.0 42 4.5
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 32 4.3 34 5.7 27 8.5
FO8 No  BULBS USI NG LEAST POWER 48 4.3 46 5.7 53 11.4
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 33 4.6 37 5.3 16 6.3
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 3 1.1 4 1.7 . .
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 40 4.1 39 4.5 47 9.9
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 23 3.3 21 3.8 27 6.9
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 27 3.8 24 3.7 47 10.7
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 3 1.4 4 1.8 . .
HO6 Yes | NDUCED enf | N ROTATING CO L 30 3.5 32 39 16 7.0
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 41 4.8 42 4.7 36 11.4
H10 Yes VECTOR SUM OF ELECTRI C FORCES 45 3.7 51 4.7 26 8.9
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 28 3.7 25 4.6 34 9.5
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 20 3.9 21 4.7 18 8.3

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Denmar k SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 38 2.2 37 2.5 40 4.2
FO5 No HEAT TRANSFER 75 4.5 81 5.6 54 11.2
F12 No TEMPERATURE OF A SYSTEM 22 3.4 27 4.5 8 4.3
Q02 Yes VOLUME OF STEAM 79 3.2 8 3.7 71 7.7
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 34 4.4 33 4.2 31 10.5
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 12 3.1 13 3.4 4 3.8
HO2 Yes LI QUI D EVAPORATI ON 67 3.7 70 4.4 57 8.8
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 53 4.1 56 5.3 40 8.9

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Denmar k SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 81 1.8 85 1.6 65 5.7
EO5 No DEPTH OF WELL 82 1.9 84 2.3 76 4.1
FO02 No  FORCE ON CONNECTED SPRI NGS 29 3.9 34 49 10 4.6
Fo4 No SPEED OF Al RCRAFT 50 5.1 50 5.9 44 10.7
F10 No SPEED- TI ME GRAPHS OF BALL 43 4.2 45 5.0 35 10.4
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 30 4.5 33 5.0 11 5.9
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 6 1.9 8 2.7 2 1.9
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 41 4.2 42 4.1 35 13.6
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 48 4.1 54 4.7 26 8.5
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 23 3.7 22 3.9 30 10.8
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 42 3.5 42 4.0 40 10.1
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 23 3.8 25 4.6 14 5.5
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 7 1.9 8 2.7 6 4.6
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 34 4.1 33 5.3 38 7.2
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 38 4.2 42 4.3 18 6.6
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 51 4.6 54 4.7 38 10.4

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Denmar k SCALE=Mbdern Physi cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 85 1.3 86 1.4 79 4.0
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 43 2.3 43 2.5 42 5.0
FO3 No RUTHERFORD EXPERI MENT 42 4.4 47 5.1 20 7.7
FO9 No  NUCLEAR CHANGE I N AN ATOM 47 4.7 47 5.6 41 10.8
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 19 3.5 21 4.7 14 6.5
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 83 3.0 8 3.0 73 9.5
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 23 3.6 21 3.4 32 12.7
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 42 3.4 43 4.0 37 8.7
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 7 2.2 5 1.8 16 7.9
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 61 2.9 63 4.1 58 8.7
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 38 4.5 36 4.1 42 11.5
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 26 4.1 23 4.2 33 8.9
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 16 3.2 20 3.8 2 2.0

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 30
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Denmar k SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No  COVPARI NG NOTES DI SPLAYED ON OSCI LLOSCOPE 83 1.9 84 2.4 80 4.0
E10 No LI GHT PASSI NG THROUGH LENS 59 2.0 62 2.5 48 5.5
FO1 No FRAUNHOFER LI NES 42 4.8 45 5.5 34 11.4
F11 No WAVELENGTHS OF RADI ATI ON TYPES 53 4.7 56 5.6 40 11.8
F13 No WAVELENGTH | N SHALLOW WATER 65 5.7 62 6.0 68 11.2
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 32 3.8 33 4.3 29 6.6
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 41 3.6 44 4.0 22 7.9
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 27 3.9 30 4.5 17 6.6
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 38 4.6 45 4.9 12 5.7
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 33 4.3 34 4.8 25 9.4
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 51 4.5 54 4.7 35 10.3

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=France SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 86 1.2 88 1.4 83 2.3
E06 No PLACEMENT OF THI RD CHARGE 31 1.6 31 2.2 31 2.4
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 28 1.6 29 2.1 26 2.5
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 20 3.2 21 4.0 16 4.1
FO8 No  BULBS USI NG LEAST POWER 48 3.6 44 4.6 57 4.0
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 7 2.2 7 2.5 8 2.9
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 14 2.6 12 3.0 16 3.7
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 47 4.3 50 5.3 39 6.1
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 50 3.6 48 4.2 54 6.0
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 21 3.2 23 4.1 17 4.5
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 3 1.0 3 0.8 3 2.5
HO6 Yes | NDUCED enf | N ROTATING CO L 25 2.5 27 3.4 22 3.3
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 54 4.4 55 4.8 52 5.6
H10 Yes VECTOR SUM OF ELECTRI C FORCES 26 3.1 30 4.4 22 3.8
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 23 2.9 23 3.3 23 4.6
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 9 2.5 8 2.7 10 3.8

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=France SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 51 1.5 55 2.0 46 2.7
FO5 No HEAT TRANSFER 65 3.6 67 4.6 62 5.7
F12 No TEMPERATURE OF A SYSTEM 1 0.6 1 0.9 1 0.7
Q02 Yes VOLUME OF STEAM 50 3.0 54 3.5 40 6.6
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 17 2.2 17 2.9 18 4.0
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 9 1.4 8 1.9 10 3.9
HO2 Yes LI QUI D EVAPORATI ON 49 2.8 48 5.5 50 4.1
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 46 3.5 51 5.5 41 4.3
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 17 3.5 14 4.4 20 5.4

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=France SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 60 2.1 67 2.2 47 3.7
EO05 No  DEPTH OF WELL 66 2.1 66 2.5 68 2.9
F02 No FORCE ON CONNECTED SPRI NGS 12 2.2 17 2.7 5 2.2
Fo4 No SPEED OF Al RCRAFT 47 3.7 45 4.3 49 5.8
F10 No SPEED- TI ME GRAPHS OF BALL 42 3.8 41 4.6 46 6.1
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 21 2.7 22 2.7 20 5.0
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 3 0.9 4 1.3 0 0.4
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 8 3.0 19 3.8 18 3.9
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 47 4.9 51 5.8 40 7.7
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 14 2.2 13 2.8 14 4.1
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 20 2.9 23 3.9 14 3.9
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 17 2.2 19 2.9 14 4.0
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 15 2.5 20 3.7 6 2.6
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 43 3.7 37 4.9 51 5.5
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 17 2.3 20 4.4 14 2.6
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 28 2.4 30 4.4 25 6.0

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=France SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 46 2. 50 3.0 41 3.2
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 44 1.2 47 8 41 2.3
FO3 No RUTHERFORD EXPERI MENT 24 2.9 25 3.8 20 4.0
FO7 No PHOTCELECTRI C EFFECT 49 3.1 44 3.5 56 5.7
FO9 No  NUCLEAR CHANGE | N AN ATOM 44 4.1 46 3.8 41 6.6
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 72 2.9 76 3.2 65 5.2
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 31 3.0 30 4.1 34 3.8
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 15 2.4 16 3.2 11 3.5
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 5 1.8 4 1.8 8 4.5
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 18 2.8 24 4.3 11 3.1
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 25 3.1 19 3.9 31 3.4
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 14 2.6 14 3.1 14 4.4
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 9 2.0 12 2.8 5 2.1

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=France SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 63 1.4 62 2.1 64 2.4
E10 No LI GHT PASSI NG THROUGH LENS 50 1.9 59 2.5 38 3.1
FO1 No FRAUNHOFER LI NES 55 4.0 53 5.1 59 5.4
F11 No WAVELENGTHS OF RADI ATI ON TYPES 34 2.9 38 4.6 28 3.7
F13 No WAVELENGTH | N SHALLOW WATER 54 3.7 50 3.9 61 5.8
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 24 2.6 22 3.2 29 5.2
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 18 3.6 20 4.6 16 3.9
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 15 2.4 16 3.8 14 3.6
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 16 3.0 22 5.0 10 3.5
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 8 1.4 10 2.0 5 2.2
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 25 2.4 31 2.8 20 3.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Ger many SCALE=El ectricity & Magneti sm

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 89 1. 90 2.5 85 3.9
E06 No  PLACEMENT OF THI RD CHARGE 30 2.3 31 3.4 29 4.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 30 3.7 30 45 29 4.6
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 44 5.6 48 55 39 8.4
FO8 No  BULBS USI NG LEAST POWER 49 4.1 51 4.6 41 7.4
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 29 4.8 29 5.9 32 11.0
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 8 2.1 10 2.9 3 2.3
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 39 3.6 41 5.2 33 8.5
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 41 4.5 38 6.1 47 8.2
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 32 5.2 32 5.8 33 7.6
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 36 5.8 42 7.4 20 7.1
HO6 Yes | NDUCED enf | N ROTATING CO L 34 50 30 80 43 9.2
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 35 5.1 36 5.9 32 7.8
H10 Yes VECTOR SUM OF ELECTRI C FORCES 33 6.1 38 80 18 7.3
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 20 3.7 23 4.7 12 4.7
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 17 3.8 21 4.8 9 4.2

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Cer many SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 47 3.3 50 3.8 40 5.
FO5 No HEAT TRANSFER 56 4.8 66 5.8 33 7.4
F12 No TEMPERATURE OF A SYSTEM 11 2.6 15 3.9 5 3.1
Q02 Yes VOLUME OF STEAM 64 57 67 7.4 57 8.9
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 43 6.4 39 8.5 52 8.1
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 22 6.0 24 7.5 18 7.4
HO2 Yes LI QUI D EVAPORATI ON 44 5.8 46 6.8 41 8.2
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 35 3.7 43 5.1 15 4.9

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Ger many SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 75 3.1 81 2.9 62 5.4
EO5 No DEPTH OF WELL 76 3.3 79 3.3 71 4.9
FO02 No  FORCE ON CONNECTED SPRI NGS 18 4.2 25 4.6 5 3.5
Fo4 No SPEED OF Al RCRAFT 38 6.5 43 6.6 29 8.1
F10 No SPEED- TI ME GRAPHS OF BALL 38 3.9 40 5.2 35 7.5
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 35 5.4 34 5.8 34 8.6
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 9 3.7 9 3.5 9 5.9
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 37 4.5 43 56 23 7.1
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 43 5.5 48 8.5 30 7.7
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 9 3.0 10 3.8 6 3.5
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 29 4.2 33 43 19 7.2
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 8 2.5 7 2.9 8 5.2
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 22 3.7 22 4.6 23 6.4
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 36 6.7 45 8.6 14 5.1
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 55 5.8 64 7.9 31 7.7

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Ger many SCALE=Mbdern Physi cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 72 4.9 76 5.5 64 4.
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 51 3.1 50 4.8 51 5.1
FO3 No RUTHERFORD EXPERI MENT 50 5.6 58 5.3 34 7.2
FO7 No PHOTCELECTRI C EFFECT 38 5.5 34 6.1 44 7.6
FO9 No  NUCLEAR CHANGE I N AN ATOM 26 4.3 25 4.6 27 7.1
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 22 4.8 23 5.9 19 7.8
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 64 4.9 73 5.2 41 9.6
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 31 5.2 33 6.3 28 7.5
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 36 4.9 44 6.9 15 5.3
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 24 4,2 28 58 12 5.5
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 51 5.2 60 7.8 26 6.4
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 45 4.5 44 6.9 47 8.9
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 37 5.4 34 6.2 44 8.6
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 50 6.5 56 6.9 33 8.9

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Ger many SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No  COVPARI NG NOTES DI SPLAYED ON OSCI LLOSCOPE 84 2.3 8 3.1 81 3.5
E10 No LI GHT PASSI NG THROUGH LENS 55 3.2 63 4.4 37 4.5
FO1 No FRAUNHOFER LI NES 50 4.5 47 6.3 58 10.2
F11 No WAVELENGTHS OF RADI ATI ON TYPES 40 4.2 45 4.8 31 6.7
F13 No WAVELENGTH | N SHALLOW WATER 62 5.6 63 5.8 63 8.5
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 40 4.6 39 4.6 40 8.9
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 60 4.0 62 4.4 52 8.1
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 20 4.6 25 5.9 9 3.7
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 31 5.8 38 6.9 11 5.8
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 33 6.6 43 8.3 7 3.3
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 60 5.1 70 6.1 36 8.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Greece SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 80 2.3 79 2.4 81 3.1
E06 No PLACEMENT OF THI RD CHARGE 47 3.0 47 3.2 45 5.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 32 2.7 33 31 32 37
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 40 5.8 47 7.3 23 6.0
FO8 No  BULBS USI NG LEAST POWER 49 5.3 51 7.2 47 8.4
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 8 2.6 8 2.7 10 4.7
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 44 5.3 44 6.9 45 9.0
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 60 5.0 61 5.9 58 8.3
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 30 4.2 31 4.9 28 6.7
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 25 4.5 22 5.2 31 7.9
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 12 2.6 14 3.1 8 4.1
HO6 Yes | NDUCED enf | N ROTATING CO L 20 4.3 19 4.7 20 8.9
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 49 5.9 54 7.1 39 9.4
H10 Yes VECTOR SUM OF ELECTRI C FORCES 37 6.4 37 6.5 36 9.2
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 18 4.4 18 5.0 18 6.6
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 20 4.3 21 5.5 16 5.5

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=G eece SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 46 3.4 45 3.5 48 5.5
FO5 No HEAT TRANSFER 69 6.1 74 6.9 57 7.9
F12 No TEMPERATURE OF A SYSTEM 4 1.8 4 1.9 4 3.0
Q02 Yes VOLUME OF STEAM 62 5.2 61 6.0 63 8.2
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 53 5.2 52 6.4 53 7.1
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 23 4.7 24 6.7 22 7.8
HO2 Yes LI QUI D EVAPORATI ON 34 5.2 39 6.1 25 7.3
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 41 5.1 49 6.0 25 6.7
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 3 1.4 4 2.1 . .

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Greece SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 53 2.5 59 3.1 41 4.9
EO05 No  DEPTH OF WELL 90 1.6 90 1.6 88 2.6
FO02 No  FORCE ON CONNECTED SPRI NGS 23 5.6 26 7.4 15 5.6
Fo4 No SPEED OF Al RCRAFT 72 5.0 71 6.4 76 6.2
F10 No SPEED- TI ME GRAPHS OF BALL 36 5.7 32 6.8 43 7.9
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 48 5.9 47 7.0 53 10.1
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 18 3.6 21 5.5 11 5.7
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 14 3.5 21 5.1 2 2.0
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 57 50 60 58 52 8.6
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 20 3.0 21 4.0 17 5.4
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 54 4.6 47 5.9 66 7.2
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 15 2.9 15 3.8 14 4.6
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 19 4.2 18 4.7 21 8.1
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 35 5.6 41 6.9 24 6.1
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 29 4.5 36 5.3 16 4.7
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 28 4.5 34 5.3 16 6.5

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Gr eece SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 56 2.9 61 3.3 46 4.8
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 40 2.7 39 2.9 41 .7
FO3 No RUTHERFORD EXPERI MENT 23 4.5 24 5.1 20 6.1
FO7 No PHOTCELECTRI C EFFECT 42 5.4 42 6.4 41 8.3
FO9 No  NUCLEAR CHANGE I N AN ATOM 100 3.3 9 3.7 14 6.0
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 2 1.6 2 1.6 2 1.9
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 34 4.6 34 51 33 7.2
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 19 3.9 21 5.0 16 6.1
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 18 3.7 22 4.9 11 4.7
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 2 0.7 3 1.1 . .
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 24 3.9 23 4.1 27 7.6
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 28 4.4 26 4.9 32 6.8
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 2 1.3 1 1.4 3 3.0
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 14 3.7 13 4.0 18 6.6

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Greece SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 66 2.9 64 3.4 71 4.4
E10 No LI GHT PASSI NG THROUGH LENS 46 3.3 49 3.9 39 5.2
FO1 No FRAUNHOFER LI NES 57 5.4 54 6.4 64 8.5
F11 No WAVELENGTHS OF RADI ATI ON TYPES 14 2.8 15 3.3 13 6.1
F13 No WAVELENGTH | N SHALLOW WATER 50 6.2 48 5.7 55 10.0
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 18 3.5 22 4.2 10 4.6
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 40 5.1 41 6.0 39 8.5
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 6 2.6 7 3.5 4 3.8
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 13 3.9 12 3.9 15 5.8
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 8 2.8 10 3.4 5 3.9
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 18 3.7 18 4.3 16 6.4

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 46
Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Latvia (LSS) SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 82 2.9 84 3.0 81 3.5
E06 No  PLACEMENT OF THI RD CHARGE 39 3.5 38 3.6 40 4.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 41 6.9 46 6.3 35 8.0
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 28 5.7 30 7.0 26 5.9
FO8 No  BULBS USI NG LEAST POWER 36 4.7 38 6.9 35 4.8
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 10 2.9 7 2.6 13 4.9
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 8 4.3 9 5.6 7 3.4
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 42 4.8 42 5.6 41 5.4
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 34 5.2 38 5.4 29 6.2
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 26 6.1 29 5.1 23 8.3
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 4 1.2 7 2.1 2 1.1
HO6 Yes | NDUCED enf | N ROTATING CO L 40 5.7 40 6.3 39 6.3
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 23 8.6 27 8.9 20 8.3
H10 Yes VECTOR SUM OF ELECTRI C FORCES 35 5.7 45 50 23 7.3
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 12 2.6 10 3.0 14 4.6
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 11 2.8 14 3.2 7 3.2

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Latvia (LSS) SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No  NUMBER OF MOLECULES OF AIR 52 6.5 55 6.3 49 6.5
FO5 No HEAT TRANSFER 67 4.6 71 3.9 64 7.2
F12 No TEMPERATURE OF A SYSTEM 18 4.5 23 4.5 13 5.2
Q02 Yes VOLUME OF STEAM 43 8.3 54 6.8 32 9.9
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 39 5.5 44 4.9 34 8.3
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 14 1.7 17 2.7 12 2.5
HO2 Yes LI QUI D EVAPORATI ON 73 3.6 73 5.3 72 4.8
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 38 7.3 41 6.9 36 8.9
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 10 3.0 12 3.5 7 2.8

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Latvia (LSS) SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 78 3.6 88 1.7 67 5.8
EO5 No DEPTH OF WELL 82 2.6 82 2.7 82 2.9
FO02 No  FORCE ON CONNECTED SPRI NGS 13 5.2 19 6.0 7 4.2
Fo4 No SPEED OF Al RCRAFT 43 7.6 53 6.8 34 8.7
F10 No SPEED- TI ME GRAPHS OF BALL 30 4.6 32 6.8 29 5.4
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 20 3.7 26 5.9 13 4.0
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 6 2.5 9 4.2 4 0.9
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 24 6.0 25 6.8 23 6.2
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 33 57 33 6.3 33 8.3
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 18 5.7 19 8.2 17 3.9
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 21 53 25 6.5 17 5.2
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 9 5.4 12 6.0 7 4.7
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 5 1.0 6 1.7 3 1.5
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 48 6.2 49 5.9 47 8.4
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 36 5.8 35 6.0 37 8.1
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 18 4.5 18 4.4 17 6.1

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Latvia (LSS) SCALE=Modern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 53 3.8 52 4.8 54 3.5
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 52 3.7 58 4.1 45 4.0
FO3 No RUTHERFORD EXPERI MENT 31 3.5 37 5.6 26 3.0
FO7 No PHOTCELECTRI C EFFECT 56 7.0 60 5.8 53 9.4
FO9 No  NUCLEAR CHANGE I N AN ATOM 39 53 33 6.8 45 5.5
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 7 2.9 9 3.9 5 2.9
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 28 6.6 29 7.2 26 7.6
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 34 7.3 36 7.2 31 9.6
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 31 6.0 38 6.8 24 6.4
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 8 2.2 11 27 5 2.5
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 37 6.1 44 7.0 30 5.6
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 55 4.8 56 5.3 55 7.5
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 14 4.2 14 4.0 14 6.4
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 12 3.8 14 3.8 9 4.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Latvia (LSS) SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No  COVPARI NG NOTES DI SPLAYED ON OSCI LLOSCOPE 83 3.1 82 40 84 2.4
E10 No LI GHT PASSI NG THROUGH LENS 49 5.6 54 5.7 43 5.5
FO1 No FRAUNHOFER LI NES 39 6.2 41 6.2 37 7.9
F11 No WAVELENGTHS OF RADI ATI ON TYPES 45 3.9 49 5.4 42 6.4
F13 No WAVELENGTH | N SHALLOW WATER 51 4.9 54 5.5 48 6.3
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 41 6.0 41 7.0 41 5.5
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 43 3.4 44 3.7 42 5.3
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 35 6.1 42 6.3 28 7.1
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 9 3.4 14 4.6 3 2.1
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 10 3.7 14 4.2 6 3.2
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 32 6.9 42 6.6 21 7.6

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Norway SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 93 1.0 94 1.0 90 2.1
E06 No PLACEMENT OF THI RD CHARGE 38 2.2 39 2.4 34 3.3
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 45 1.8 47 2.0 41 3.7
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 40 2.7 42 3.0 36 5.1
FO8 No  BULBS USI NG LEAST POWER 56 2.6 58 2.7 50 6.2
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 29 2.6 30 3.1 27 4.9
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 18 2.5 18 2.9 19 4.3
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 59 3.3 61 3.3 51 6.0
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 40 3.0 37 3.5 49 5.3
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 29 2.8 31 3.5 24 4.8
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 39 2.7 41 3.1 32 5.7
HO6 Yes | NDUCED enf | N ROTATING CO L 33 2.6 33 31 33 5.5
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 50 3.4 52 3.3 43 6.5
H10 Yes VECTOR SUM OF ELECTRI C FORCES 52 3.4 56 3.2 42 6.6
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 57 3.8 55 4.3 61 7.1
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 16 2.3 17 2.6 12 2.9

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Nor way SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 46 1.5 48 2.0 39 2.8
FO5 No HEAT TRANSFER 89 1.6 91 1.9 84 3.8
F12 No TEMPERATURE OF A SYSTEM 14 2.4 15 2.6 11 3.7
Q02 Yes VOLUME OF STEAM 81 2.1 83 2.4 73 6.2
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 44 3.0 43 3.6 49 6.6
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 22 2.4 26 2.8 11 3.6
HO2 Yes LI QUI D EVAPORATI ON 61 2.6 62 3.3 61 5.1
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 45 2.8 47 3.6 41 5.5
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 26 2.8 29 3.2 20 4.7

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Norway SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 83 1. 88 1.4 69 3.2
EO5 No DEPTH OF WELL 87 1.2 88 1.2 85 2.3
FO02 No  FORCE ON CONNECTED SPRI NGS 33 2.9 37 37 23 5.2
Fo4 No SPEED OF Al RCRAFT 72 2.6 71 2.9 75 5.5
F10 No SPEED- TI ME GRAPHS OF BALL 41 2.1 47 2.5 24 3.8
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 39 2.9 37 3.5 42 6.1
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 26 2.8 24 3.0 31 4.4
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 40 3.0 44 3.6 26 5.1
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 55 3.4 57 3.9 48 6.0
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 29 3.4 32 3.6 18 4.3
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 64 2.4 66 2.7 60 6.4
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 46 2.7 52 3.2 26 4.3
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 8 1.8 8 2.1 6 4.5
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 42 3.0 45 3.6 35 4.6
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 45 3.0 52 3.6 27 5.1
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 57 3.0 63 3.1 41 5.6

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Norway SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 75 1.6 78 1.5 66 4.0
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 43 1.6 45 1.8 35 2.9
FO3 No RUTHERFORD EXPERI MENT 49 3.0 52 3.2 41 5.9
FO7 No PHOTCELECTRI C EFFECT 70 2.6 65 3.0 81 5.2
FO9 No  NUCLEAR CHANGE I N AN ATOM 19 2.4 20 3.0 17 4.0
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 41 3.4 44 3.7 33 6.3
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 90 1.7 93 1.8 83 5.2
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 45 3.3 44 3.6 48 5.1
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 57 3.1 60 3.3 49 7.0
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 17 2.6 18 2.9 15 4.1
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 64 3.1 65 3.2 60 6.4
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 67 2.8 68 3.3 67 5.5
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 73 2.8 74 3.2 70 6.0
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 14 2.0 16 2.6 9 2.9

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Norway SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 74 1.5 75 1.9 71 2.8
E10 No LI GHT PASSI NG THROUGH LENS 68 2.0 74 1.3 51 5.0
FO1 No FRAUNHOFER LI NES 83 2.6 83 3.2 82 4.5
F11 No WAVELENGTHS OF RADI ATI ON TYPES 57 2.7 58 3.3 54 4.0
F13 No WAVELENGTH | N SHALLOW WATER 73 2.2 72 2.8 73 4.9
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 52 2.9 57 2.6 38 6.5
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 45 4.5 46 4.8 40 7.2
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 22 2.8 27 3.1 8 2.6
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 40 3.4 44 3.5 32 5.4
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 40 2.6 44 3.0 28 4.7
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 61 3.0 66 3.6 51 5.6

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Russi an Federation SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 92 1.1 95 0.9 87 2.0
E06 No  PLACEMENT OF THI RD CHARGE 48 3.1 55 5 40 .8
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 48 1.7 52 3.0 42 2.4
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 37 3.4 43 3.7 32 5.0
FO8 No  BULBS USI NG LEAST POWER 39 4.2 45 5.3 32 5.4
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 26 3.1 32 3.9 20 4.2
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 19 4.1 21 4.9 17 4.8
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 47 3.9 49 4.1 44 5.8
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 32 4.3 33 4.4 31 6.9
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 43 3.1 48 3.2 36 5.1
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 17 3.6 22 5.0 10 3.6
HO6 Yes | NDUCED enf | N ROTATING CO L 32 3.2 3 3.9 28 4.9
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 33 3.7 38 4.4 26 5.1
H10 Yes VECTOR SUM OF ELECTRI C FORCES 34 3.5 41 4.5 24 6.0
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 39 4.9 41 5.0 37 7.2
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 27 3.5 32 5.0 21 3.4

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Russi an Feder ati on SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 54 2.8 60 2.2 47 4.2
FO5 No HEAT TRANSFER 73 3.9 85 3.9 62 6.0
F12 No TEMPERATURE OF A SYSTEM 24 3.7 33 4.9 16 4.6
Q02 Yes VOLUME OF STEAM 73 3.9 8L 3.2 62 6.1
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 43 5.3 46 6.0 39 6.3
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 19 4.1 21 4.2 16 4.9
HO2 Yes LI QUI D EVAPORATI ON 80 3.2 84 3.0 74 5.1
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 47 3.3 51 4.0 41 6.1
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 5 1.3 6 2.3 4 1.2

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Russi an Federati on SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 75 3.2 86 2.7 62 4.
EO5 No DEPTH OF WELL 91 1.6 93 1.6 89 2.2
FO02 No  FORCE ON CONNECTED SPRI NGS 25 2.8 34 41 16 3.6
Fo4 No SPEED OF Al RCRAFT 73 4.1 76 4.7 70 4.9
F10 No SPEED- TI ME GRAPHS OF BALL 26 3.5 22 4.3 29 5.1
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 31 4.2 34 4.5 27 6.0
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 5 2.1 5 2.5 6 2.9
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 28 3.9 34 4.4 20 4.9
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 47 4.6 51 5.1 42 5.8
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 14 3.4 13 3.3 14 5.0
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 55 4.8 62 4.7 47 6.5
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 23 3.3 25 3.5 20 4.4
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 4 1.3 6 2.1 2 1.0
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 50 3.5 48 4.3 53 4.2
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 46 4.0 50 5.2 41 4.7
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 37 4.2 44 4.4 27 5.1

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Russi an Federati on SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 64 2. 70 2.6 58 4.4
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 47 2.6 47 3.0 46 3.4
FO3 No RUTHERFORD EXPERI MENT 53 3.6 65 4.5 41 5.9
FO7 No PHOTCELECTRI C EFFECT 67 4.2 69 5.0 64 6.3
FO9 No  NUCLEAR CHANGE I N AN ATOM 57 4.1 51 50 63 6.0
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 20 3.6 28 4.3 11 4.2
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 64 3.9 69 3.4 58 6.0
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 42 4.0 47 4.2 35 5.3
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 52 4.1 59 4.3 42 5.3
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 18 3.2 18 3.8 17 4.4
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 54 3.8 59 4.0 48 6.4
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 67 3.4 67 4.0 68 4.5
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 37 5.1 35 5.2 39 7.1
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 18 3.2 22 4.0 12 3.8

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Russi an Feder ati on SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 84 2.0 84 2.4 85 2.3
E10 No LI GHT PASSI NG THROUGH LENS 46 3.7 54 3.6 37 5.2
FO1 No FRAUNHOFER LI NES 49 3.6 46 4.6 52 5.0
F11 No WAVELENGTHS OF RADI ATI ON TYPES 55 3.8 58 5.2 52 5.6
F13 No WAVELENGTH | N SHALLOW WATER 59 4.3 65 5.3 52 6.3
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 52 3.2 59 4.0 42 5.2
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 29 3.6 32 3.2 25 6.1
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 30 4.2 37 4.9 21 4.5
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 22 2.8 32 3.8 9 3.1
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 25 3.6 33 4.3 14 3.7
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 35 3.7 43 4.6 23 6.4

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 61
Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sweden SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 92 1.2 94 1.5 89 1.5
E06 No  PLACEMENT OF THI RD CHARGE 36 2.4 36 3.0 37 3.4
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 51 2.3 55 2.7 43 3.4
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 52 3.9 54 5.2 49 4.7
FO8 No  BULBS USI NG LEAST POWER 56 3.9 57 5.7 55 4.4
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 56 5.0 56 5.9 57 6.4
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 8 1.9 10 2.5 5 2.4
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 44 5.3 44 7.2 45 6.0
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 42 5.6 45 7.9 36 5.6
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 41 5.8 45 7.8 33 5.8
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 17 2.6 19 3.6 12 3.3
HO6 Yes | NDUCED enf | N ROTATING CO L 40 3.2 44 4.2 31 6.4
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 52 3.6 53 3.8 50 6.6
H10 Yes VECTOR SUM OF ELECTRI C FORCES 51 4.0 56 56 43 7.8
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 35 4.9 37 4.3 32 8.1
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 44 6.4 48 6.5 36 8.0

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sweden SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 42 2.2 46 3.9 36 2.3
FO5 No HEAT TRANSFER 91 .8 93 2.0 87 3.4
F12 No TEMPERATURE OF A SYSTEM 11 2.5 15 3.1 5 2.5
Q02 Yes VOLUME OF STEAM 83 2.8 8 3.3 76 4.7
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 32 3.3 30 4.3 34 4.8
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 11 2.5 12 3.2 10 3.3
HO2 Yes LI QUI D EVAPORATI ON 66 4.8 66 5.2 66 7.2
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 54 3.5 56 4.1 50 7.8
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 36 5.1 40 5.9 29 8.1

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sweden SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 88 1.5 93 1.2 77 2.4
EO05 No  DEPTH OF WELL 85 1.3 8 1.8 83 2.7
FO02 No  FORCE ON CONNECTED SPRI NGS 22 2.8 30 3.5 7 2.7
Fo4 No SPEED OF Al RCRAFT 63 4.3 61 5.4 66 6.2
F10 No SPEED- TI ME GRAPHS OF BALL 47 3.5 55 4.6 31 5.5
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 38 3.6 39 4.8 35 4.7
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 5 1.4 7 2.2 2 1.2
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 51 3.7 51 4.2 49 6.7
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 24 4.5 27 5.8 19 5.1
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 28 3.3 30 4.0 22 4.7
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 64 2.7 69 3.1 53 5.0
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 23 3.4 29 4.8 9 3.4
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 15 5.0 15 6.9 14 4.7
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 43 4.8 46 5.8 38 5.9
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 40 3.6 54 5.5 16 5.4
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 54 4.2 68 5.1 28 6.7

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sweden SCALE=Mbdern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 74 1.7 77 1.9 67 3.3
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 48 1.9 52 0 40 3.7
FO3 No RUTHERFORD EXPERI MENT 50 3.1 52 4.0 46 4.8
FO7 No PHOTCELECTRI C EFFECT 80 3.4 77 4.7 85 4.2
FO9 No  NUCLEAR CHANGE I N AN ATOM 14 2.9 13 3.3 16 4.5
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 33 4.8 30 5.0 38 6.9
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 75 3.9 81 45 62 5.7
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 41 2.6 41 3.0 41 5.2
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 34 3.4 42 4.2 18 4.6
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 7 2.1 9 2.9 3 1.4
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 62 5.0 63 5.8 58 7.0
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 73 3.4 71 4.0 76 7.1
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 55 3.3 52 3.9 62 7.7
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 13 3.9 17 5.5 6 4.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sweden SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 70 1.5 69 2.1 70 2.5
E10 No LI GHT PASSI NG THROUGH LENS 70 1.8 75 1.9 58 3.3
FO1 No FRAUNHOFER LI NES 50 3.4 48 4.4 52 5.3
F11 No WAVELENGTHS OF RADI ATI ON TYPES 59 3.8 63 5.1 52 4.5
F13 No WAVELENGTH | N SHALLOW WATER 88 2.6 90 3.2 83 4.7
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 53 5.6 50 7.0 58 7.3
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 20 3.8 27 5.3 4 1.8
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 40 5.2 47 5.9 28 5.8
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 65 3.5 72 5.2 52 7.7
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 36 4.4 44 6.6 22 5.8
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 62 3.4 67 4.6 54 8.1

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Swi t zerl and SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 83 1.3 87 2.0 80 2.4
E06 No PLACEMENT OF THI RD CHARGE 31 2.0 33 2.6 28 3.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 32 1.9 39 3.3 24 1.4
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 22 3.5 24 5.5 20 4.7
FO8 No  BULBS USI NG LEAST POWER 54 3.6 53 58 55 4.8
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 16 2.4 22 3.2 9 2.5
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 6 1.9 9 3.0 3 1.7
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 38 3.0 36 4.5 40 4.8
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 33 3.3 31 5.2 34 5.8
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 28 4.2 31 5.9 26 4.6
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 6 1.8 10 3.0 2 1.1
HO6 Yes | NDUCED enf | N ROTATING CO L 25 2.9 29 56 23 4.4
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 30 3.7 36 5.7 25 4.0
H10 Yes VECTOR SUM OF ELECTRI C FORCES 30 3.3 38 56 23 3.9
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 14 2.6 22 4.2 7 2.2
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 10 1.4 14 2.6 7 1.7

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Swi t zer| and SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 46 2.1 49 2.6 43 2.4
FO5 No HEAT TRANSFER 62 4.1 71 4.3 51 6.3
F12 No TEMPERATURE OF A SYSTEM 15 2.2 22 3.9 7 2.7
Q02 Yes VOLUME OF STEAM 66 3.8 78 50 54 5.6
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 43 3.4 50 5.2 35 4.0
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 20 3.6 30 5.6 10 2.9
HO2 Yes LI QUI D EVAPORATI ON 57 3.2 56 7.2 57 5.9
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 37 2.9 48 4.4 29 3.2
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 24 3.8 31 5.7 18 4.2

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Swi t zer| and SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 73 1.8 84 2.2 61 2.8
EO5 No DEPTH OF WELL 74 1.5 80 1.4 68 3.0
FO02 No  FORCE ON CONNECTED SPRI NGS 19 4.0 27 53 10 3.9
Fo4 No SPEED OF Al RCRAFT 39 4.1 43 4.9 33 6.6
F10 No SPEED- TI ME GRAPHS OF BALL 46 3.9 48 5.7 44 4.4
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 27 3.8 35 4.8 18 4.6
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 6 1.1 6 2.0 6 1.4
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 27 3.4 3 3.9 20 5.3
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 20 3.2 25 5.6 14 3.1
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 15 3.7 17 3.5 13 6.4
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 19 2.5 20 3.0 18 3.7
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 12 2.7 16 3.2 8 5.0
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 14 3.1 21 4.9 7 2.1
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 39 2.7 41 6.1 38 4.7
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 17 2.3 22 3.8 14 3.3
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 31 3.7 45 6.0 20 4.2

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)



Third International Mthematics and Science Study - 1995 Assessnent May 11, 1998 69
Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Swi t zer | and SCALE=Mbder n Physi cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 60 2.3 68 2.5 52 3.5
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 50 2.2 54 3.0 46 2.7
FO3 No RUTHERFORD EXPERI MENT 37 4.3 39 5.5 33 5.4
FO7 No PHOTCELECTRI C EFFECT 32 3.5 27 4.4 40 4.8
FO9 No  NUCLEAR CHANGE I N AN ATOM 20 2.4 21 3.9 19 4.8
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 2 0.6 3 0.8 1 0.8
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 64 2.7 71 3.7 57 4.1
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 23 3.8 22 4.1 24 6.3
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 15 2.7 23 5.1 6 2.7
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 13 1.9 21 3.0 5 2.2
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 28 4.7 32 5.5 25 5.1
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 35 3.8 45 5.5 28 5.0
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 10 2.5 12 2.8 8 3.8
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 10 1.6 17 2.6 5 1.8

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Swi t zer| and SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 84 1.7 86 2.0 81 2.5
E10 No LI GHT PASSI NG THROUGH LENS 47 1.6 60 2.1 33 2.3
FO1 No FRAUNHOFER LI NES 42 2.9 36 3.9 50 5.7
F11 No WAVELENGTHS OF RADI ATI ON TYPES 26 3.8 33 4.1 17 4.7
F13 No WAVELENGTH | N SHALLOW WATER 56 4.4 57 5.5 53 7.0
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 34 4.3 33 4.6 35 5.7
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 30 3.2 34 4.1 25 4.4
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 16 2.4 25 5.4 9 2.8
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 14 1.6 21 3.5 8 2.2
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 16 2.5 27 5.3 8 2.3
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 47 3.3 61 5.1 37 5.7

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=United States SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 76 1.6 78 1.9 73 2.1
E06 No PLACEMENT OF THI RD CHARGE 28 1.3 26 1.7 30 2.2
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 24 1.3 26 2.3 21 20
F06 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 16 2.3 15 3.6 17 3.0
FO8 No  BULBS USI NG LEAST POWER 28 2.7 26 3.4 29 3.8
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 0 0.2 0 0.2 0 0.2
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 0 0.1 . . 0 0.3
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 26 2.5 27 3.4 25 2.7
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 26 2.6 31 3.8 22 2.7
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 12 2.1 11 1.9 12 3.9
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 1 0.3 1 0.6 . .
HO6 Yes | NDUCED enf | N ROTATING CO L 34 2.1 38 3.4 29 3.1
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 12 1.6 13 2.5 10 1.9
H10 Yes VECTOR SUM OF ELECTRI C FORCES 5 1.5 18 2.1 11 1.7
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 2 0.6 1 0.7 2 1.1
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 2 0.7 2 1.2 1 0.4

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Uni ted States SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 50 1.0 48 1.6 52 2.5
FO5 No HEAT TRANSFER 35 3.4 37 5.1 33 3.4
F12 No TEMPERATURE OF A SYSTEM 5 1.2 3 1.1 6 1.8
Q02 Yes VOLUME OF STEAM 60 2.3 65 3.6 55 3.8
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 49 2.5 48 3.7 51 3.7
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 5 1.1 6 1.8 4 0.8
HO2 Yes LI QUI D EVAPORATI ON 39 2.5 39 2.8 39 3.5
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 15 2.0 20 3.1 9 1.8
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 2 0.6 3 0.9 1 0.8

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Uni ted States SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 46 2.0 60 2.6 32 1.9
EO5 No DEPTH OF WELL 70 1.4 72 2.2 69 2.0
FO02 No  FORCE ON CONNECTED SPRI NGS 9 1.8 10 20 7 2.5
Fo4 No SPEED OF Al RCRAFT 25 2.9 26 4.4 24 2.8
F10 No SPEED- TI ME GRAPHS OF BALL 30 2.8 33 4.6 27 2.8
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 8 1.7 12 3.2 5 1.3
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 1 0.5 2 0.6 1 0.7
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 23 2.4 27 3.9 18 2.5
@8 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 13 1.6 14 2.5 11 2.3
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 15 2.2 13 2.1 17 4.0
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 14 2.0 19 3.4 8 1.4
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 6 1.2 10 2.1 2 1.1
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 3 1.0 4 1.3 3 1.0
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 40 2.5 38 2.9 42 4.1
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 33 2.2 43 3.1 23 2.2
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 7 1.7 10 2.2 3 1.5

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Uni ted States SCALE=Modern Physics

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 52 1.8 54 2.6 49 1.8
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 41 1.4 44 .9 38 1.6
FO3 No RUTHERFORD EXPERI MENT 30 2.1 28 2.6 33 3.2
FO7 No PHOTCELECTRI C EFFECT 56 2.5 52 4.3 60 3.0
FO9 No  NUCLEAR CHANGE I N AN ATOM 19 1.9 20 2.4 17 2.6
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 0 0.2 1 0.3 0 0.2
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 52 2.8 61 4.1 43 3.4
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 23 2.6 25 3.5 20 4.2
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 5 1.1 7 2.1 2 0.8
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 2 0.7 3 1.3 1 0.5
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 24 2.4 26 2.7 23 3.1
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 34 2.3 33 3.4 35 3.1
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 7 1.4 7 1.5 7 1.9
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 1 0.3 2 0.6 0 0.1

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Country=Uni ted States SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No COVPARI NG NOTES DI SPLAYED ON OSCl LLOSCOPE 74 1.2 72 1.7 77 1.5
E10 No LI GHT PASSI NG THROUGH LENS 28 1.3 32 1.7 24 1.7
FO1 No FRAUNHOFER LI NES 45 2.8 42 3.3 48 3.8
F11 No WAVELENGTHS OF RADI ATI ON TYPES 22 2.0 24 2.8 21 2.9
F13 No WAVELENGTH | N SHALLOW WATER 55 3.4 54 4.6 56 3.8
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 27 2.8 33 3.5 20 2.9
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 12 1.7 16 3.0 7 1.9
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 19 2.1 23 3.2 15 2.3
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 11 2.0 16 3.5 6 1.7
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 9 1.2 12 2.2 6 1.9
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 37 2.6 40 3.7 34 2.9

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=S| oveni a SCALE=El ectricity & Magnetism

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E04 No CIRCU T I N BOX 87 2.2 91 2.2 78 4.6
E06 No  PLACEMENT OF THI RD CHARGE 36 4.3 35 .5 37 6.1
E09 No CIRCU T READI NGS WHEN SW TCH | S CLOSED 45 3.7 48 4.7 37 5.1
FO6 No DI RECTI ON OF MAGNETI C FORCE ON ELECTRI C W RE 28 5.9 25 6.5 39 16.9
FO8 No  BULBS USI NG LEAST POWER 48 5.6 48 6.6 48 9.0
F14 No MAGNI TUDE OF ELECTRIC FI ELD S STRENGTH 15 3.9 16 4.6 12 5.5
F16 No PERI OD OF A CHARGED PARTI CLE MOVING | N A MAGNETI C FI ELD 7 3.6 7 4.2 7 6.5
@1 Yes PATH OF ELECTRONS TRAVELI NG THROUGH A MAGNETI C FI ELD 50 7.8 50 9.5 47 15.2
@4 Yes RELATI ONSH P BETWEEN | NDUCED CURRENT AND VARYI NG MAGNETI C FI ELD 27 6.5 27 7.8 27 15.1
G17 Yes DI RECTI ON OF FORCE DUE CURRENT 46 5.9 48 6.1 36 15.6
G19 Yes LENZ'S LAW AND FALLI NG ALUM NUM RI NG 16 3.8 16 4.3 12 11.1
HO6 Yes | NDUCED enf | N ROTATING CO L 33 6.7 3 7.5 21 10.6
HO8 Yes PATH OF ELECTRONS I N ELECTRI C Fl ELD 40 7.5 36 8.8 59 15.1
H10 Yes VECTOR SUM OF ELECTRI C FORCES 31 59 31 58 31 11.9
H16 Yes SPEED OF AN ELECTRON TRAVELI NG THROUGH PERPENDI CULAR ELECTRI C AND MAGNETI C FI ELD 16 6.8 18 8.4 5 3.1
H17 Yes RESI STANCE OF A SERIES Cl RCU T COVPONENT 37 6.0 39 6.1 17 7.3

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=S| oveni a SCALE=Heat

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E08 No NUMBER OF MOLECULES OF AIR 56 2.8 60 3.7 45 5.4
FO5 No HEAT TRANSFER 50 6.3 55 7.6 29 8.1
F12 No TEMPERATURE OF A SYSTEM 19 4.3 18 4.6 25 10.5
Q02 Yes VOLUME OF STEAM 89 3.1 8 35 87 5.5
@3 Yes PHYSI CAL PROPERTI ES OF TWO GASES AT THE SAME TEMPERATURE 49 6.1 47 6.7 53 10.3
Gl1 Yes EFFECT OF | CE MELTI NG ON WATER LEVEL | N AQUARI UM 25 5.3 24 4.3 34 14.8
HO2 Yes LI QUI D EVAPORATI ON 57 7.0 56 8.6 61 14.7
HO7 Yes RELATI ONSH P BETWEEN TEMPERATURE AND PRESSURE W TH CONSTANT VOLUME 64 7.1 64 7.5 59 16.5
H14 Yes EFFECT OF DENSI TY ON THE FREEZI NG OF WATER 17 4.6 19 5.4 5 4.4

REL: Rel ease Status (Yes= Itemin Released |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=S| oveni a SCALE=Mechani cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO03 No TENSI ON | N THREAD BETWEEN TWO PO NTS 84 2.9 91 2.2 68 5.6
EO5 No DEPTH OF WELL 78 2.8 80 2.4 71 6.5
FO02 No  FORCE ON CONNECTED SPRI NGS 28 7.4 29 8.2 19 11.0
Fo4 No SPEED OF Al RCRAFT 66 4.1 66 4.9 63 11.2
F10 No SPEED- TI ME GRAPHS OF BALL 33 5.6 36 6.4 26 10.8
F17A No ACCELERATI ON EXPERI MENT/ VALUE OF GRAVI TY 42 4.9 41 4.7 42 12.7
F17B No ACCELERATI ON EXPERI MENT/ MEASUREMENT ERROR 39 7.8 38 7.9 35 14.2
Q7 Yes ENERGY TRANSFORVATI ON AND COLLI SI ON OF CARS 56 7.9 61 8.2 38 12.4
Q08 Yes MECHANI CAL ENERGY OF BLOCK AND SPRI NG SYSTEM 50 5.0 53 55 40 14.3
@9 Yes DI RECTI ON OF FORCES | N AMUSEMENT PARK RI DE 22 6.0 21 7.2 29 13.4
Gl2 Yes CALCULATI ON OF MASS USI NG CONSERVATI ON OF MOMENTUM 58 6.7 59 7.1 54 16.5
Gl5 Yes DI RECTI ON OF ACCELERATI ON OF A BOUNCI NG BALL 16 3.6 17 4.7 8 4.5
Gl6 Yes EFFECT OF PRESSURE ON WATER LEAKI NG FROM A BOTTLE 7 4.0 8 4.9 . .
HO1 Yes BOXES SLI DI NG DOMN | NCLI NED PLANES 51 5.9 49 6.4 58 15.1
HOo4 Yes TENSI ON OF STRI NG BETVEEN TWO FALLI NG OBJECTS 45 7.3 46 8.0 37 15.8
H13 Yes | NTERPRETATI ON OF A FORCE VERSUS DI STANCE GRAPH 59 6.5 64 6.8 33 11.4

REL: Rel ease Status (Yes= Itemin Rel eased Item Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=S| oveni a SCALE=Mbder n Physi cs

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
E02 No HALF- LI FE OF THORI UM 53 4.6 55 5.4 45 5.3
E07 No BETA RADI ATI ON OQUTPUT FROM DI SCS 51 3.0 53 3.0 44 6.3
FO3 No RUTHERFORD EXPERI MENT 31 6.1 32 6.1 28 13.4
FO7 No PHOTCELECTRI C EFFECT 68 4.9 66 6.7 74 9.9
FO9 No  NUCLEAR CHANGE I N AN ATOM 29 7.4 29 85 20 7.1
F15 No PHOTCELECTRI C EFFECTS AND DI FFERENT METALS 22 6.7 26 7.6 5 5.6
Q06 Yes PROCESS BY WHI CH STARS RELEASE ENERGY 66 4.9 64 51 67 9.5
Gl10 Yes M N MUM VOLTAGE NEEDED TO PRODUCE X- RAYS 55 9.2 55 9.7 50 16.1
Gl4 Yes PATHS OF ALPHA, BETA, AND GAMVA RAYS THROUGH AN ELECTRI C Fl ELD 35 8.1 36 9.7 29 14.7
Gl18 Yes ALPHA PARTI CLES PASSI NG THROUGH GOLD 21 6.7 25 8.0 6 4.3
HO3 Yes PHOTCELECTRI C EFFECT AND KI NETI C ENERGY OF EM TTED ELECTRONS 45 6.2 47 6.2 36 12.9
HO5 Yes LENGTH OF SPACESHI P I N FLI GHT 56 6.3 56 7.3 50 11.4
H15 Yes DE BROGLI E WAVELGTH OF A MOBI LE ELECTRON 19 4.4 16 4.4 18 11.0
H18 Yes TELEVI SI ON AS PARTI CLE ACCELERATOR 20 6.1 22 7.0 6 5.2

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)
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Percent Correct on the Physics Itenms - Final Year of Secondary School

Count ry=Sl oveni a SCALE=Wave Phenonena

Overal | Boys Grls
| TEM REL LABEL % (se) % (se) % (se)
EO1 No  COVPARI NG NOTES DI SPLAYED ON OSCI LLOSCOPE 78 3.1 8 2.8 66 6.5
E10 No LI GHT PASSI NG THROUGH LENS 51 3.8 58 4.5 32 3.8
FO1 No FRAUNHOFER LI NES 47 4.7 44 5.0 58 7.5
F11 No WAVELENGTHS OF RADI ATI ON TYPES 58 3.9 60 4.6 51 12.6
F13 No WAVELENGTH | N SHALLOW WATER 63 5.8 60 6.5 69 12.4
Q5 Yes DI RECTI ON REFRACTED RAY OF LI GHT 30 5.7 27 5.9 40 13.8
G13 Yes DOPPLER EFFECT AND MOVI NG CAR 54 7.8 57 8.2 46 14.9
HO9 Yes REFRACTI ON AND VELOCI TY OF BLUE LI GHT 32 6.0 33 5.4 18 10.0
H12 Yes PARTI CLE MOVEMENT | N A TRANSVERSE WAVE 31 5.2 35 7.2 7 5.4
H19A Yes SPEED OF SOUND EXPERI MENT/ QUTLI NE 26 4.9 30 4.8 6 5.3
H19B Yes SPEED OF SOUND EXPERI MENT/ REASON 57 5.5 64 5.9 30 12.5

REL: Rel ease Status (Yes= Itemin Rel eased |tem Set)



