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Interpretation of Manitoba’s Results
from the Programme for 
International
Student Assessment (PISA) –
2006 Science Study



Reports Referenced

www.cmec.ca/pisa/2006/indexe.stm



And VOLUME 2: DATA

www.oecd.org/document/2/0,3343,en_32252351_32236191_397188
50_1_1_1_1,00.html



www.cmec.ca/pcap/science3/public/indexe.stm



www.cmec.ca/pcap/2007/report.en.stm



WHAT IS PISA?
• Organisation for Economic Co-operation and Development 

(OECD) assessment of 15-year-olds’ literacy in reading, 
mathematics and science administered every three years

• provides policy-oriented international indicators of the skills 
and knowledge of 15-year-old students and sheds light on a 
range of factors that contribute to successful students, 
schools and education systems. 

• focuses on use of knowledge and skills to meet real life 
challenges - efficient learning in adulthood and full 
participation in society.



SCIENTIFIC LITERACY
(main domain in 2006)

• use of science knowledge to identify questions, to 
acquire new knowledge, to explain scientific 
phenomena, and to draw evidence-based conclusions 
about science-related issues
• understanding of the characteristic features of 
science as a form of human knowledge and how it 
shapes our material, intellectual, and cultural 
environments
• willingness to engage in science-related issues, and 
with the ideas of science, as a reflective citizen.



LEVEL 2

At Level 2, students have adequate scientific 
knowledge to provide possible explanations in 
familiar contexts or draw conclusions based on 
simple investigations. They are capable of direct 
reasoning and making literal interpretations of the 
results of scientific inquiry or technological problem 
solving. 



Sample item - SUNSCREENS

Mimi and Dean wondered which sunscreen 
product provides the best protection for their skin. 
Sunscreen products have a Sun Protection Factor 
(SPF) that shows how well each product absorbs 
the ultraviolet radiation component of sunlight. A 
high SPF sunscreen protects skin for longer than a 
low SPF sunscreen.



Mimi thought of a way to compare some 
different sunscreen products. She and Dean 

collected the following:

• Two sheets of clear plastic that do not absorb sunlight;
• One sheet of light-sensitive paper;
• Mineral oil (M) and a cream containing zinc oxide (ZnO); 

and
• Four different sunscreens that they called S1, S2, S3 

and S4.



Dean placed a drop of each substance inside a circle 
marked on one sheet of plastic, then put the second plastic 

sheet over the top. He placed a large book on top of both 
sheets and pressed down.

M S1 S2

ZnO S3 S4



Mimi then put the plastic sheets on top of the sheet of 
light-sensitive paper. Light-sensitive paper changes 

from dark grey to white (or very light grey), depending 
on how long it is exposed to sunlight. Finally, Dean 

placed the sheets in a sunny place.

Plastic Sheets

Light-sensitive paper



SUNSCREENS – Question 2

Which one of these statements is a scientific description of the role of the 
mineral oil and the zinc oxide in comparing the effectiveness of the 
sunscreens?
A. Mineral oil and zinc oxide are both factors being tested.
B. Mineral oil is a factor being tested and zinc oxide is a reference substance.
C. Mineral oil is a reference substance and zinc oxide is a factor being tested.
D. Mineral oil and zinc oxide are both reference substances.

Scoring: 
Full Credit: D. Mineral oil and zinc oxide are both reference substances.

Question Type: Multiple Choice
Competency: Identifying scientific issues
Knowledge Category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal
Difficulty: 588
Percentage of correct answers: 40.5%

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Below Level 1

707.9

633.3

558.7

484.1

409.5

334.9



SUNSCREENS – Question 3

Which one of these questions were Mimi and Dean trying to answer?

A. How does the protection for each sunscreen compare with the others?
B. How do sunscreens protect your skin from ultraviolet radiation?
C. Is there any sunscreen that gives less protection than mineral oil?
D. Is there any sunscreen that gives more protection than zinc oxide?

Scoring: 
Full Credit: A. How does the protection for each sunscreen compare with others?

Question Type: Multiple Choice
Competency: Identifying scientific issues
Knowledge Category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal
Difficulty: 499
Percentage of correct answers (OCED countries): 58.3%

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Below Level 1

707.9

633.3

558.7

484.1

409.5

334.9



SUNSCREENS – Question 4

Why was the second sheet of plastic pressed down?

A. To stop the drops from drying out.
B. To spread the drops out as far as possible.
C. To keep the drops inside the marked circles.
D. To make the drops the same thickness.

Scoring: 
Full Credit: D. To make the drops the same thickness.

Question Type: Multiple Choice
Competency: Identifying scientific issues
Knowledge Category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal
Difficulty: 574
Percentage of correct answers (OCED countries): 43.0%

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Below Level 1

707.9

633.3

558.7

484.1

409.5

334.9



SUNSCREENS – Question 5

The light-sensitive paper is dark grey and fades to a lighter grey when it is exposed to 
some sunlight, and to white when exposed to a lot of sunlight. Which one of these 
diagrams shows a pattern that might occur? Explain why you chose it.

Question Type: Multiple Choice
Competency: Identifying scientific issues
Knowledge Category: “Scientific enquiry” (knowledge about science)
Application area: “Health”
Setting: Personal
Difficulty: Full Credit 629, Partial Credit 616
Percentage of correct answers (OECD countries): 27.1%

Level 6

Level 5

Level 4

Level 3

Level 2

Level 1

Below Level 1

707.9

633.3

558.7

484.1

409.5

334.9

M S1 S2

ZnO S3 S4

M S1 S2

ZnO S3 S4

M S1 S2

ZnO S3 S4

M S1 S2

ZnO S3 S4

A

B

C

D



SUNSCREENS – Question 5 con’t

Scoring:
Full Credit: A. With explanation that the ZnO spot has stayed dark grey 
(because it blocks sunlight) and the M spot has gone white (because mineral oil 
absorbs very little sunlight).
[It is not necessary (though it is sufficient) to include the further explanations 
that are shown in parentheses.]

A. ZnO has blocked the sunlight as it should and M has let it through.
I chose A because the mineral oil needs to be the lightest shade while the zinc 
oxide is the darkest.

Partial Credit: A. Gives a correct explanation for either the ZnO spot or the M 
spot, but not both.

• Mineral oil provides the lowest resistance against UVL. So with other 
substances the paper would not be white.

A.  Zinc oxide absorbs practically all rays and the diagram shows this.
A because ZnO blocks the light and M absorbs it.
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Pan-Canadian Assessment Program – 2007: Reading



PCAP 2007 - Mathematics



PCAP 2007 - Science



PCAP 2007 Participation
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