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 Surface area Percentage of  Population in 1980 Percentage of 
Region (Km2) total area  (millions) total population

Java/Madura 132 187 6.95 91 281 61.87 
Sumatra 473 606 24.86 27 981 18.99 
Kalimantan (Borneo) 539 460 28.32 6 721 4.56 
Sulawesi (Celebes) 189 216 9.93 10 377 7.04 
Bali 5 561 0.30 2 470 1.68 
Irian Jaya 421 981 22.16 1 145 5.02 

TOTAL 1 905 569 100.00 147 384 100.00

Open constructed-response items require a more extended response from 
the student, and the process of producing a response frequently involves 
higher-order cognitive activities. Often such items not only ask the student to 
produce a response, but also require the student to show the steps taken or 
to explain how the answer was reached. The key feature of open constructed-
response items is that they allow students to demonstrate their abilities 
by providing solutions at a range of levels of mathematical complexity, 
exemplified in Example 17.

Mathematics Example 17: INDONESIA

Indonesia lies between Malaysia and Australia. Some data of the population of 
Indonesia and its distribution over the islands is shown in the following table:

One of the main challenges for Indonesia is the uneven distribution of the 
population over the islands. From the table we can see that Java, which has less 
than 7% of the total area, has almost 62% of the population.

Design a graph (or graphs) that shows the uneven distribution of the Indonesian 
population.

Source: de Lange and Verhage (1992). Used with permission.

For OECD/PISA, about one third of the mathematics items will be open 
constructed-response items. The responses to these items require coding by 
trained people who implement a coding rubric that may require an element 
of professional judgement. Because of the potential for disagreement between 
markers of these items, OECD/PISA will implement marker reliability studies to 
monitor the extent of disagreement. Experience in these types of studies shows 
that clear coding rubrics can be developed and reliable scores can be obtained.

OECD/PISA will make some use of a unit format in which several items are 
linked to common stimulus material. Tasks of this format give students the 
opportunity to become involved with a context or problem by asking a series 
of questions of increasing complexity. The first few questions are typically 
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Scoring and comments on Science Example 3.1

Full Credit

Code 1: Answers that specify Yes, Yes, Yes, in that order. (All parts have to be 
answered correctly, since any one error would indicate some failure in 
understanding the process of using food in an animal body).

No Credit

Code 0: Answers which specify any other combination of responses.

Item type: Complex multiple-choice
Process: Describing, explaining and predicting scientific phenomena (Process 1)
Concept: Chemical and physical changes
Situation: Science in life and health

Science Example 3.2

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

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

carbon dioxide + water    oxygen + 

Write in the box the name of the missing substance.

Scoring and comments on Science Example 3.2

Full Credit

Code 1: Answers that mention any one of the following:  glucose; sugar; 
carbohydrate(s); saccharide(s); starch.

No Credit

Code 0: Other responses.

Item type: Open constructed-response
Process: Describing, explaining and predicting scientific phenomena (Process 1)
Concept: Energy transformations
Situation: Science in life and health

Science Example 3.3

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

Karin finds the following table in which research results about the four most 
important gases causing the greenhouse effect are listed.
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Relative greenhouse effect per molecule of gas

 Carbon dioxide Methane Nitrous oxide Chlorofluorocarbons 

 1 30 160 17 000

From this table Karin concludes that carbon dioxide is not the main cause of the 
greenhouse effect. However this conclusion is premature. The data in the table 
need to be combined with other data to be able to conclude whether or not 
carbon dioxide is the main cause of the greenhouse effect. . 

Which other data does Karin need to collect? 

A. Data about the origin of the four gases.

B. Data about the absorption of the four gases by plants.

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

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

Scoring and comments on Science Example 3.3

There is a close relationship between the scientific knowledge that the 
concentration of a substance affects the extent of its action, and the recognition 
that a valid conclusion cannot be drawn without this extra information.

Full Credit

Code 1: Response D: Data about the amounts of each of the four gases in the 
atmosphere.

No Credit

Code 0: Other responses.

Item type: Multiple-choice
Process: Interpreting scientific evidence and conclusions (Process 3)
Concept: Structure and properties of matter
Situation: Science in Earth and environment

To answer all of these items the student is required to use knowledge that 
would be gained from the science curriculum and apply it in a novel situation. 
Where assessment of scientific understanding is not the main purpose of the 
item, the knowledge required is not the main challenge (or hurdle) and success 
should depend on ability in the particular process required. Where assessment 
of scientific understanding is the main aim, as in Science Examples 2.3, 2.4, 3.1 
and 3.2, the process is one of demonstrating this understanding.

ASSESSMENT STRUCTURE

The test units incorporate up to about eight items, each independently scored. 
In the great majority of units, if not all, there are both items eliciting knowledge 
and understanding of the science involved, as in Science Examples 2.3 and 2.4 
and 3.1 and 3.2, and items requiring use of one or more of the processes of 
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The Fine Melody CD store is developing a system for keeping records of 
music CDs sold by the store. They prepared two record sheets on the 
computer as shown below:

 Record Sheet 1: Attributes of each CD (One line per CD)

 CD Serial ID Number Title of CD CD Company

 14339 Spring Carnival NAXA 

 10292 Hits of the ’90s FineStudio

 00551 Arias for Opera Lovers DigiRec

 Record Sheet 2: Attributes of each track on CD (One line per track)

 CD Serial ID Number Track number Track Name

 14339 1 Spring Fever

 14339 2 Leap into Spring

 14339 3 Midnight Rhythm

 10292 1 Best Dance in Town

Problem Solving Unit 2
MANAGING CD SALES

Problem Solving Example 2.1

Which record sheet (1 or 2) should each of the following attributes be added to?

  CIRCLE “RECORD SHEET 1” OR 
ATTRIBUTE EXAMPLE ENTRIES “RECORD SHEET 2” 

ARTIST/BAND/ Faye Weber;  Record Sheet 1/Record Sheet 2
ORCHESTRA Berlin Philharmonic 

PRICE OF CD 15 zeds; 25 zeds for  Record Sheet 1/Record Sheet 2 
 a set of two. 

STOCK STATUS On order; In stock Record Sheet 1/Record Sheet 2

COMPOSER Warren Jones; Li Yuan Record Sheet 1/Record Sheet 2
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