
Are students well prepared to meet the challenges of the future? Are they able to analyse, reason and
communicate their ideas effectively? Do they have the capacity to continue learning throughout life?
Parents, educators and the public often question the effectiveness of the education system in today's
changing society.

This book describes the instruments underlying the PISA assessment. It introduces the PISA approach to
assessing reading, mathematical and scientific literacy with its three dimensions of process, content and
context. Further, it presents a sample of PISA 2000 tasks, and explains how these tasks were scored and
how they relate to the conceptual framework underlying PISA.

The OECD Programme for International Student Assessment (PISA)
PISA is a collaborative process among all OECD Member countries and some non-OECD countries. It
brings together scientific expertise from the participating countries and is steered jointly by their
governments on the basis of shared, policy-driven interests.

The main features of PISA are:
– Literacy approach: PISA aims to define each domain (reading, mathematics and science), not merely in 

terms of mastery of the school curriculum, but also in terms of the knowledge and skills needed to fully   
participate in today's society.

– Long-term commitment: Over the decade to come, PISA will enable countries to regularly and 
predictably monitor their progress in meeting key learning objectives.

– Age-group: By assessing 15-year-olds, i.e. young people nearing the end of compulsory schooling, PISA 
provides an important indication of the performance of school systems.

– Relevance to lifelong learning: PISA does not limit itself to assessing students' knowledge and skills, but 
asks them to report on their own self-regulated learning, their motivation to learn and their preferences 
for different learning situations.

Additional information concerning PISA is available at www.pisa.oecd.org
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dAre students well prepared to meet the challenges of the future? Are they able to analyse, reason and 

communicate their ideas effectively? Do they have the capacity to continue learning throughout life? 
Parents, students, the public and those who run education systems need to know the answers to these 
questions. 

Many education systems monitor student learning in order to provide some answers to these questions. 
Comparative international analyses can extend and enrich the national picture by providing a larger context 
within which to interpret national results. They can show countries their areas of relative strength and 
weakness and help them to monitor progress and raise aspirations. They can also provide directions for 
national policy, for schools’ curriculum and instructional efforts and for students’ learning. Coupled with 
appropriate incentives, they can motivate students to learn better, teachers to teach better, and schools to be 
more effective. 

In response to the need for internationally comparable evidence on student performance, the OECD 
launched the Programme for International Student Assessment (PISA). PISA represents a new commitment 
by the governments of OECD countries to monitor the outcomes of education systems in terms of student 
achievement on a regular basis and within a common framework that is internationally agreed upon. PISA 
aims at providing a new basis for policy dialogue and for collaboration in defining and operationalising 
educational goals – in innovative ways that reflect judgements about the skills that are relevant to adult 
life. It provides inputs for standard-setting and evaluation; insights into the factors that contribute to the 
development of competencies and into how these factors operate in different countries, and it should lead 
to a better understanding of the causes and consequences of observed skill shortages. By supporting a shift 
in policy focus from educational inputs to learning outcomes, PISA can assist countries in seeking to bring 
about improvements in schooling and better preparation for young people as they enter an adult life of 
rapid change and deepening global interdependence.

PISA is a collaborative effort, bringing together scientific expertise from the participating countries, 
steered jointly by their governments on the basis of shared, policy-driven interests. Participating 
countries take responsibility for the project at the policy level through a Board of Participating Countries. 
Experts from participating countries serve on working groups that are charged with linking the PISA 
policy objectives with the best available substantive and technical expertise in the field of international 
comparative assessment of educational outcomes. Through participating in these expert groups, countries 
ensure that the PISA assessment instruments are internationally valid and take into account the cultural 
and curricular contexts of OECD Member countries, that they provide a realistic basis for measurement, 
and that they place an emphasis on authenticity and educational validity. The frameworks and assessment 
instruments for PISA 2000 are the product of a multi-year development process and were adopted by 
OECD Member countries in December 1999. 

First results from the PISA 2000 assessment were published in Knowledge and Skills for Life – First Results 
from PISA 2000. This publication presents evidence on the performance in reading, mathematical and 
scientific literacy of students, schools and countries, provides insights into the factors that influence the 
development of these skills at home and at school, and examines how these factors interact and what the 
implications are for policy development.

FOREWORD



4

F
o
r
e
w
o
r
d

The publication Sample Tasks from the PISA 2000 Assessment of Reading, Mathematical and Scientific Literacy 
describes the instruments underlying the PISA assessment. It introduces the PISA approach to assessing 
reading, mathematical and scientific literacy with its three dimensions of processes, content and context. 
Further, it presents tasks from the PISA 2000 assessment together with how these tasks were scored and 
how they relate to the conceptual framework underlying PISA.

This report is a product of a collaborative effort between the countries participating in PISA, the experts 
and the institutions working within the framework of the PISA Consortium, and the OECD. This report 
was prepared by the OECD Directorate for Education, Employment, Labour and Social Affairs, principally 
by Claudia Tamassia and Andreas Schleicher in co-operation with Irwin Kirsch as the chair of the Reading 
Expert Group, and Steven Bakker, Joy McQueen, Jan Lokan, Juliette Mendelovits, Ross Turner and 
Margaret Wu as members of the test development team.

The report is published on the responsibility of the Secretary-General of the OECD.
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Box 3  PISA literacy processes

Reading literacy

“Performing different kinds of reading tasks, such as forming a broad general understanding, 
retrieving specific information, developing an interpretation or reflecting on the content or form of 
the text.” 

Mathematical literacy

“Mathematical competencies, e.g., modelling, problem solving, divided into three classes: 
i) reproductions, definitions and computations; ii) making connections and integrating problem 
solving; and iii) mathematisation, mathematical thinking and generalisation.”

Scientific literacy

“Process skills, e.g., recognising scientifically investigable questions, identifying evidence, drawing, 
evaluating and communicating conclusions, and demonstrating understanding of scientific concepts. 
These do not depend on a pre-set body of scientific knowledge, but cannot be applied in the absence 
of scientific content.”

A brief summary of some of the processes included in 
the PISA definitions of reading literacy, mathematical 
literacy and scientific literacy is shown in Box 3. 

Knowledge and understanding

Literacy requires the development of a body of 
knowledge and understanding. Reading literacy 
requires a knowledge of words, the ability to 
decode written text, and a knowledge of gram-
matical structures. Mathematical literacy requires 
knowledge of mathematical facts, terms and 
concepts, and an understanding of mathematical 
principles. Scientific literacy requires knowledge 
of scientific facts, terms and concepts, and an 
understanding of scientific principles and laws.

As individuals’ levels of reading literacy, math-
ematical literacy and scientific literacy develop, they 
are able to draw on an increasingly rich store of 
knowledge and an increasingly deep understanding 
of principles within each domain. The development 

of knowledge and understanding specific to each 
domain is an important component of the develop-
ment of literacy.

But literacy involves much more than the mastery 
of bodies of knowledge. It also involves an under-
standing of the methods, processes and limitations 
of a domain, and the ability to use knowledge, 
understanding and skills in everyday contexts. 

PISA differs from some other assessment pro-
grammes in that it is not primarily an assessment 
of the extent to which students have mastered 
bodies of knowledge and skills identified in school 
curricula. It is not an assessment of achievement 
in school reading, mathematics and science only. 
PISA recognises the necessity of curriculum-based 
knowledge and understanding for reading literacy, 
mathematical literacy and scientific literacy (see 
Box 4), but tests for these mainly in terms of the 
acquisition of broad concepts and skills that allow 
that knowledge to be applied.
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Box 4  PISA concept of knowledge and understanding

Reading literacy

Reading different kinds of text: continuous text classified by type (e.g., description, narration, 
exposition, argumentation and instruction) and non-continous texts classified by structure (e.g., forms, 
calls and advertisement, charts and graphs or tables).

Mathematical literacy

Mathematical content: primarily “overarching concepts”. In the first cycle, these are change and 
relationships, and space and shape. In future cycles, uncertainty and quantity will also be assessed.

Scientific literacy

Scientific concepts: e.g., structure and properties of matter, chemical and physical changes, 
energy transformations, forces and movement, form and function, human biology, biodiversity 
or genetic control, chosen from the major fields of physics, biology, chemistry, etc., and applied 
in matters related to science in life and health, science in Earth and environment, and science in 
technology.

Context of application

Finally, literacy incorporates an awareness and 
appreciation of the contexts in which texts are 
constructed, mathematics is used, and science 
operates, and an ability to apply the knowledge, 
understanding and skills specific to the appropriate 
domain to a wide range of contexts in the world 
outside the classroom. This definition of literacy 
goes beyond the narrower conceptions of literacy 
of the 1970s (sometimes called “functional” or 
“survival” literacy). The focus of these earlier 
approaches was on minimal skills required to 
function in adult society. 

Reading literacy as it is defined today includes an 
understanding of the contexts in which written 
texts are created, and the ability to use this 
contextual understanding to interpret and think 
about texts. Modern definitions also recognise that 
reading literacy plays a crucial role in facilitating 
participation in a wide variety of social contexts. 
In the PISA definition:

“participate” includes social, cultural and 
political engagement. Participation may 
include a critical stance, a step towards personal 
liberation, emancipation and empowerment. 
The term “society” includes economic and 
political as well as social and cultural life 
(OECD, 1999, p. 21).

Modern definitions of mathematical and scientific 
literacy similarly emphasise the importance of 
recognising and understanding the contexts in 
which mathematics and science operate and the 
forces that shape these fields of human activity. 

In PISA, reading literacy, mathematical literacy 
and scientific literacy are assumed to include the 
ability to apply processes and to use knowledge 
across a range of contexts:

– Reading literacy includes the ability to read 
a range of classroom materials and reading 
materials outside classrooms, including read-
ing for personal use (personal letters, fiction, 
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READERS’ GUIDE

The remaining sections of this publication present a selection of sample tasks that were used 
in the PISA 2000 assessment of reading, mathematical and scientific literacy. Each of these 
sections has three parts:

a) The first part introduces the definition of the respective assessment domain and 
describes how this definition was operationalised for the purpose of the PISA 2000 
assessment.

b) The second part illustrates the PISA 2000 performance scales for the domain on the basis 
of the characteristics of the underlying tasks. 

c) The third part presents the actual sample tasks.

The presentation of the sample tasks is organised by unit, where the name of the respective 
unit is presented first (e.g., Lake Chad), followed by the stem of the unit or the unit stimulus, 
and the questions that were presented to the students as part of that unit. 

The presentation of each question includes the following elements:

• The presentation begins with the name of the respective unit followed by a unique 
question code in brackets, e.g. (R040Q02). This identification code is needed for users 
who wish to retrieve student responses to the question from the PISA 2000 online 
database (http://www.pisa.oecd.org/pisa/outcome.htm).

• The classification of the question by the three organising dimensions of the PISA 2000 
assessment framework (reading task, text format and situation in the case of reading 
literacy; process, content and situation in the case of mathematical literacy, and process, 
concept and situation in the case of scientific literacy).

• The presentation of the respective question.

• The criteria used for marking. 

a) For multiple-choice questions or other questions that have either a correct or an 
incorrect answer, the correct answer has been circled and repeated in the scoring 
section, e.g., Question 1: Lake Chad. 

b) For open-ended questions that can be answered as fully correct, partially correct 
or incorrect, the criteria for scoring student responses are shown. Keywords 
representing important aspects which should be mentioned in the students’ 
responses are underlined (e.g., Answers which refer to the reappearance of the 
lake in score 1, Question 3: Lake Chad). In cases where it may not be obvious 
to the reader why a response is either incorrect or only partially correct, a short 
explanation follows the response in [italic brackets] (e.g., [Expresses an opinion rather 
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than suggesting an explanation], score 0, Question 21: PLAN International). For some 
questions, responses from students must contain multiple elements in order to be 
assigned a certain score. In such cases, these elements are identified by numbers in 
(parentheses) and referred to in each of the potential student responses (e.g., [Describes 
a specific aspect of layout (1).], score 2, Question 7: Flu). 

c) In the case of mathematics and science open-ended questions, two sets of scores 
are assigned to each student response. The first digit presents the actual score. The 
second digit, shown in (parentheses), is used to categorise the different kinds of 
responses on the basis of the strategies used by the student to answer the item. The 
meaning of the codes used for the second digit varies for each item and are specified 
within the marking criteria. For example, Question 4: Continent Area requires 
students to estimate the area of Antarctica. Students will receive full credit, score 2, 
if they use the correct method AND give the correct result. Within this category, 
responses are further classified by the strategy they used to solve the problem, such 
as: i) responses will receive a score of 2 and be classified into strategy 1 [2(1)] if the 
area is estimated by drawing a square or rectangle; ii) responses will receive a score 
of 2 and be classified into strategy 2 [2(2)] if the area is estimated by drawing a circle; 
iii) responses will receive a score of 2 and be classified into strategy 3 [2(3)] if the 
area is estimated by adding areas of several regular geometric figures, and so on.
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SAMPLE TASKS FOR THE ASSESSMENT 
OF READING LITERACY IN PISA 2000

The PISA definition of reading 
literacy and its context 

Reading literacy is defined in PISA as: 

understanding, using, and reflecting on written 
texts, in order to achieve one’s goals, to develop 
one’s knowledge and potential, and to participate 
in society.

Definitions of reading and of reading literacy 
have changed over time in parallel with social, 
economic and cultural changes. Literacy is no 
longer considered simply the ability to read 
and write. It is viewed as an advancing set of 
knowledge, skills, and strategies, which individuals 
build on throughout life.

The PISA definition therefore goes beyond the 
notion that reading literacy means decoding 
written material and literal comprehension. Read-
ing incorporates understanding and reflecting on 
texts. Literacy involves the ability of individuals to 
use written information to fulfil their goals, and 
of complex modern societies to use written infor-
mation to function effectively. The PISA 2000 
reading literacy tasks aim to represent the kinds of 
literacy that 15-year-olds will face in their future 
lives.

Three dimensions of reading 
literacy
Readers respond to a given text in a variety of 
ways as they seek to understand and use what 
they are reading. This dynamic process has many 
dimensions, three of which are used to construct 
the PISA assessment:

• Processes:  the various reading tasks required 
of readers (such as retrieval of information or 
interpretation of text) used in PISA to simulate 
the types of task that students will encounter in 
real life.

• Content – types of text: the form in which 
written material is encountered and needs to 
be understood (many and varied forms such 
as narrative prose, or graphic presentation), a 
wide selection of which is represented in the 
PISA assessment tasks.

• Context: the situation in which reading takes 
place (e.g. for private or occupational use), 
defined in PISA according to how the author 
intended the text to be used. PISA tasks 
are designed to relate to a variety of such 
contexts.

Reading tasks

PISA assesses students’ ability to perform a variety 
of reading tasks. It aims to simulate the kinds of task 
encountered in “authentic” reading situations – i.e. 
in real life. To this end, the assessment measures five 
aspects of understanding a text. It is expected that all 
readers, irrespective of their overall proficiency, will 
be able to demonstrate some level of competency 
in each aspect. While there is an interrelationship 
between the five aspects, since each may require 
many of the same underlying skills, successfully 
accomplishing one may not be dependent upon 
successfully completing another. The five aspects of 
reading assessed in PISA are:

1. Forming a broad general understanding

This requires the reader to consider the text 
as a whole or in a broad perspective. Students 
may be asked, for example, to demonstrate initial 
understanding by identifying the main topic of the 
text, to explain the purpose of a map or graph, 
to match a piece of text to a question about the 
broad purpose of the text, or to focus on more than 
one specific reference in the text and to deduce the 
theme from the repetition of a particular category 
of information. Selecting the main idea implies 
establishing a hierarchy among ideas and choosing 
the most general and overarching ones. Such a 
task indicates whether the student can distinguish 
between key ideas and minor details, or can 
recognise the summary of the main theme in a 
sentence or title.
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together with the associated reading literacy skills 
demonstrated by students at the various levels of 
the three reading literacy scales. The descriptions 
reflect the skills assessed by each task. These 

Box 6   How to read Figure 1.1

In the same way that students are allocated a performance score on each PISA scale, the level 
of difficulty of the tasks can also be expressed in terms of these scales. While students receive 
scale scores according to their performance in the assessment tasks, the difficulty of a task 
is derived from the average performance in that task of students in all countries. The score 
corresponding to the difficulty of the task is indicated along the vertical line in Figure 1.1. 
For example, Question 1 is the first question shown in the sequence of reading questions in 
this publication and shown in the first column of page 30 as a retrieving information question. 
It has a notional level of difficulty of 478 points. A student with a score of 478 is expected to 
be capable of dealing with tasks up to this level of difficulty. That does not mean that every 
student receiving a score of 478 or above will have answered this task correctly or that all 
students receiving scores below 478 will have answered it incorrectly. Nor does it mean that 
students with a score of 478 will answer correctly all tasks with a notional level of difficulty 
below this point and will answer incorrectly all tasks with a level of difficulty above it. The 
difficulty of a task is established in such a way that students with a score equal to that of 
a given task will have a known probability of answering it correctly. Students with scores 
above/below 478 points will have a greater/lesser likelihood of answering the task taken as 
an example here (and others like it) correctly.

Figure 1.1 also provides a summary description of what each task intends to measure. For 
example, Question 1 requires students to locate and combine pieces of information in a graph 
and its introduction. 

Finally, Figure 1.1 provides two identification codes for each question. One is the order in 
which the question appears in this publication and the second, shown in parenthesis at the end 
of the description, indicates the identification code for the question in the PISA 2000 data-
base. The prefix R is used to identify reading questions, the prefix M identifies mathematics 
questions and the prefix S science questions. 

Students’ answers to some of the open-ended questions may be partially correct, in which 
case they receive partial credit for their answers, corresponding to a lower score on the 
proficiency scale than that of a fully correct answer. In such cases, each response category 
is represented as a separate entry in Figure 1.1. Where applicable, an indication of the 
score level for the corresponding response categories follows the second identification of the 
question, within the parenthesis. 

descriptions provide some insight into the range of 
processes required of students and the proficiencies 
which they need to demonstrate at various points 
along the reading literacy scales. 
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READING UNIT 1
Lake Chad

Figure A

Lake Chad: changing levels
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Figure B

Saharan rock art and changing patterns of wildlife
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Figure A shows changing levels of Lake Chad, in Saharan North Africa. Lake Chad disappeared 
completely in about 20000 BC, during the last Ice Age. In about 11000 BC it reappeared. Today, its 
level is about the same as it was in AD 1000.

Figure B shows Saharan rock art (ancient drawings or paintings found on the walls of caves) and 
changing patterns of wildlife.

Source: Copyright Bartholomew Ltd 1988. Extracted from The Times Atlas of Archaeology and reproduced by permission of Harper 
Collins Publishers.
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Scoring – Question 30

Score 2: Answers which received score 1 for Speaker 1 AND score 1 for Speaker 2.

Speaker 1 – “heartless and cruel”

Score 1: Answers which provide evidence from the story to support the idea that the woman is heartless 
and cruel. They may refer to her intention to shoot the panther, or to the fact that she actually 
shoots at the panther. They may also use quotation or close paraphrase. For example:

 • She tries to shoot the panther.

 • She’s cruel because her first thought is to kill the panther.

 • She laughs when she thinks about killing the cat.

 • When she was eating she laughed at the cat’s whining.

 • And taking up the rifle she fired it through the window. [Quotation]

Score 0: Answers which are insufficient or vague. For example:
 • She’s unkind to the panther.

OR: Answers which show inaccurate comprehension of the material or are implausible or irrelevant. 
For example:

 • She’s cruel because she keeps the cat locked outside. [Implausible that she should do otherwise, 
given the danger the cat represents in the story.]

 • He thinks that the woman should show more compassion. [Irrelevant: explains what the boy in the 
dialogue is saying, rather than referring to the story.]

OR:

Speaker 2 – “compassionate”

Score 1: Answers which provide evidence from the story to support the idea that the woman is 
compassionate. They may refer to her action in feeding the panther, or to suggestions about her 
capacity for compassion towards the panther or more generally. They may also use quotation or 
close paraphrase. For example:

 • She’s generous because she shares her food with the cat.

 • She gives it ham.

 • She took down what was left of the ham and shoved it through the broken pane. [Quotation]

 • When she first hears the panther she thinks it sounds sad, not scary. [Evidence of capacity for 
compassion towards the panther.]

 • It says “she wanted to cry, for herself, for all the people, for everything in the flood”. [Quoted 
evidence of more general compassion.]

Score 0: Answers which are insufficient or vague. For example:

 • She acts in a compassionate way.

 • She is kind.

OR: Answers which show inaccurate comprehension of the material or are implausible or irrelevant. 
For example:

 • She thinks that the woman was a loving person. [Irrelevant: explains what the girl in the dialogue is 
saying, rather than referring to the story.]
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Question 1: APPLES (M136Q01)

Process: Competency class 2 (Connections and integration for problem solving)
Content: Change and relationships
Situation: Educational 

Complete the table:

Scoring – Question 1

Score 1: Answers which show all 7 entries correct.

Score 0: Other answers.

Question 2: APPLES (M136Q02)

Process: Competency class 2 (Connections and integration for problem solving)
Content: Change and relationships
Situation: Educational 

There are two formulae you can use to calculate the number of apple trees and the number of conifers 
for the pattern described above:

Number of apple trees = n2

Number of conifers = 8n

where n is the number of rows of apple trees.

There is a value of n for which the number of apple trees equals the number of conifers. Find the value of 
n and show your method of calculating this.

Scoring – Question 2 

[These scores are for the correct answer, n=8, using different approaches]

Score 1(1):  Answers which give n=8, with the algebraic method explicitly shown. For example:

 • n2 = 8n, n2 – 8n = 0, n(n – 8)=0, n = 0 & n = 8, so n =8

n Number of apple trees Number of conifers 

1 1 8 

2 4 16 

3 9 24 

4 16 32 

5 25 40
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Score 1(2): Answers which give n=8, but no clear algebra is presented, or no work shown. For example:

 • n2 = 82 = 64, 8n = 8 : 8 = 64

 • n2 = 8n. This gives n=8.

 • 8 x 8 = 64, n=8

 • n = 8

 • 8 x 8 = 82

Score 1(3): Answers which give n=8 using other methods, e.g., using pattern expansion or drawing.

[These scores are for the correct answer, n=8, PLUS the answer n=0, with different approaches.]

Score 1(4): Answers which are similar to those given under score 1(1) (clear algebra), but give both answer 
n=8 AND n=0. For example:

 • n2 = 8n, n2 – 8n = 0, n(n – 8)=0, n = 0 & n = 8

Score 1(5): Answers which are similar to those given under score 1(2) (no clear algebra), but give both 
answer n=8 AND n=0.

Score 0(0): Other answers, including the answer n=0. For example:

 • n2 = 8n (a repeat of the statement from the question)

 • n2 = 8

 • n=0.  You can’t have the same number, because for every apple tree, there are 8 conifers.

Question 3: APPLES (M136Q03) 

Process: Competency class 3 (Mathematisation, mathematical thinking, generalisation and insight)
Content: Change and relationships 
Situation: Educational

Suppose the farmer wants to make a much larger orchard with many rows of trees. As the farmer makes 
the orchard bigger, which will increase more quickly: the number of apple trees or the number of conifers? 
Explain how you found your answer.

Scoring – Question 3

Score 2(1): Answers which are correct (apple trees) AND which give some algebraic explanations based on 
the formulae n2 and 8n. For example:

 • Apple trees = n x n and conifers = 8 x n. Both formulas have a factor n, but apple trees 
have another n, which will get larger while factor 8 stays the same. The number of apple trees 
increases more quickly.

 • The number of apple trees increases faster because that number is being squared instead of 
multiplied by 8.

 • Number of apple trees is quadratic. Number of conifers is linear. So apple trees will increase 
faster.

 • Answer uses graph to demonstrate that n2 exceeds 8n after n=8.

Score 1(1): Answers which are correct (apple trees) AND are based on specific examples or on extending 
the table. For example:
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 • The number of apple trees will increase more quickly because, if we use the table (previous 
page), we find that the no. of apple trees increases faster than the no. of conifers. This happens 
especially after the no. of apple trees and the number of conifers are the same.

 • The table shows that the number of apple trees increases faster.
OR

Answers which are correct (apple trees) and show SOME evidence that the relationship between 
n2 and 8n is understood, but not so clearly expressed as in Score 2(1). For example:

 • Apple trees after n > 8.
 • After 8 rows, the number of apple trees will increase more quickly than conifers.
 • Conifers until you get to 8 rows, then there will be more apple trees.

Score 0(1): Answers which are correct (apple trees) but give an insufficient or wrong explanation, or no 
explanation. For example:

 • Apple trees.
 • Apple trees because they are populating the inside which is bigger than just the perimeter.
 • Apples trees because they are surrounded by conifers.

Score 0(2): Incorrect answers. For example:
 • Conifers.
 • Conifers because for every additional row of apple trees, you need lots of conifers.
 • Conifers. Because for every apple tree there are 8 conifers.
 • I don’t know.
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MATHEMATICS UNIT 2
Continent area

Here is a map of Antarctica.

Question 4: CONTINENT AREA (M148Q02)

Process: Competency class 2 (Connections and integration for problem solving)
Content: Space and shape 
Situation: Personal

Estimate the area of Antarctica using the map scale.
Show your working out and explain how you made your estimate. (You can draw over the map if it helps 
you with your estimation)

Scoring – Question 4

[These scores are for answers that use the correct method AND give the correct result. The second digit indicates the 
different approaches.]

Score 2(1): Answers which are estimated by drawing a square or rectangle - between 12 000 000 sq kms and 
18 000 000 sq kms (units not required).

Score 2(2): Answers which are estimated by drawing a circle - between 12 000 000 sq kms and 18 000 000 sq kms.
Score 2(3): Answers which are estimated by adding areas of several regular geometric figures - between 

12 000 000 and 18 000 000 sq kms.
Score 2(4): Answers which are estimated by other correct methods – between 12 000 000 sq kms and 

18 000 000 sq kms.
Score 2(5): Answers which are correct (between 12 000 000 sq kms and 18 000 000 sq kms ) but no working 

out is shown.
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[These scores are for answers that use the correct method BUT give an incorrect or incomplete result. The second digit in 
parentheses indicates the different approaches, matching the second digit in parentheses of the Full credit Scores.]

Score 1(1): Answers which are estimated by drawing a square or rectangle – correct method but incorrect 
or incomplete answer. For example:

 • Draws a rectangle and multiplies width by length, but the answer is an overestimate or an 
underestimate (e.g., 18 200 000).

 • Draws a rectangle and multiplies width by length, but the number of zeros is incorrect 
(e.g., 4 000 x 3 500 = 140 000).

 • Draws a rectangle and multiplies width by length, but forgets to use the scale to convert to 
square kilometres (e.g., 12 cm x 15 cm = 180).

 • Draws a rectangle and states the area is 4 000 km x 3 500 km. No further working out.

Score 1(2): Answers which are estimated by drawing a circle – correct method but incorrect or incomplete 
result.

Score 1(3): Answers which are estimated by adding areas of several regular geometric figures – correct 
method but incorrect or incomplete result.

Score 1(4): Answers which are estimated by other correct methods – but incorrect or incomplete result.

Score 0(1): Answers which show the perimeter instead of area. For example:

 • 16 000 km as the scale of 1 000 km would go around the map 16 times.

Score 0(2): Incorrect answers. For example:

 • 16 000 km (no working out is shown, and the result is incorrect).

Summary table
A summary table below shows the relationship between the scores:

Estimation method  Score 

Drawing a rectangle 2(1) 1(1) – 

Drawing a circle 2(2) 1(2) – 

Adding regular shapes 2(3) 1(3) – 

Other correct methods 2(4) 1(4) – 

No working shown 2(5) – – 

Perimeter – – 0(1) 

Other incorrect answers – – 0(2) 

Full credit – Answers which are 
correct: between 12 000 000 

and 18 000 000 sq kms

Partial credit – Answers using 
the correct method but giving an 
incorrect or incomplete result.

No credit

Note:  When coding this question, apart from reading what the student has written in words in the space provided, make sure that you look 
also at the map itself to see what drawings or marks the student has made there. Very often, students find it difficult to explain in words exactly 
what they have done, but clues can be found from looking at the markings on the map itself. The aim is not to see whether students can express 
themselves well in words. The aim is to try to work out how they arrived at their answers. Therefore, even if no written explanation is given, but 
you can tell what the student has done from sketches on the map or from the formulae used, the answer should be regarded as containing an 
adequate explanation.
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MATHEMATICS UNIT 3
Speed of a racing car

This graph shows how the speed of a racing car varies along a flat 3 kilometre track during its second lap.
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Speed of a racing car along a 3 km track (second lap)
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Starting
line

Question 5: SPEED OF RACING CAR (M159Q01) 

Process: Competency class 2 (Connections and integration for problem solving)
Content: Change and relationships 
Situation: Scientific

What is the approximate distance from the starting line to the beginning of the longest straight section 
of the track?

A 0.5 km.

B 1.5 km.

C 2.3 km.

D 2.6 km.

Scoring – Question 5

Score 1: Answer B – 1.5 km.
Score 0: Other answers.

Source: In memory of Claude Janvier, who died in June 1998. Modified task after his ideas in Janvier, C. (1978): The interpretation 
of complex graphs – studies and teaching experiments. Accompanying brochure to the Dissertation. Univrsity of Nottingham, 
Shell Centre for Mathematical Education, Item C-2.
The pictures of the tracks are taken from Fischer, R & Malle, G. (1985): Mensch und Mathematik. Bibliographisches Institut: 
Mannheim-Wien-Zurich, 234-238.
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Question 6: SPEED OF RACING CAR (M159Q02) 

Process: Competency class 1 (Reproduction, definitions and computations)
Content: Change and relationships 
Situation: Scientific

Where was the lowest speed recorded during the second lap?

A At the starting line.
B At about 0.8 km.
C At about 1.3 km.
D Halfway around the track.

Scoring – Question 6
Score 1: Answer C – at about 1.3 km.

Score 0: Other answers.

Question 7: SPEED OF RACING CAR (M159Q03) 

Process: Competency class 1 (Reproduction, definitions and computations)
Content: Change and relationships 
Situation: Scientific

What can you say about the speed of the car between the 2.6 km and 2.8 km marks?

A The speed of the car remains constant.
B The speed of the car is increasing.
C The speed of the car is decreasing.
D The speed of the car cannot be determined from the graph.

Scoring – Question 7

Score 1: Answer B – the speed of the car is increasing. 

Score 0: Other answers.

Question 8: SPEED OF RACING CAR (M159Q05) 

Process: Competency class 2 (Connections and integration for problem solving)
Content: Change and relationships 
Situation: Scientific

Here are pictures of five tracks:

Along which one of these tracks was the 
car driven to produce the speed graph 
shown earlier?

S: Starting point

Scoring – Question 8

Score 1: Answer B.

Score 0: Other answers.
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MATHEMATICS UNIT 4
Triangles

Circle the one figure below that fits the following description. 

Triangle PQR is a right triangle with right angle at R. The line RQ is less than the line PR. M is the midpoint 
of the line PQ and N is the midpoint of the line QR. S is a point inside the triangle. The line MN is 
greater than the line MS.
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Question 9: TRIANGLES (M161Q01)

Process: Competency class 1 (Reproduction, definitions and computations)
Content: Space and shape
Situation: Scientific

Scoring – Question 9

Score 1: Answer D.
Score 0: Other answers.
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MATHEMATICS UNIT 5
Farms

Here you see a photograph of a farmhouse with a roof in the shape of a pyramid. 

Below is a student’s mathematical model of the farmhouse roof with measurements added. 

The attic floor, ABCD in the model, is a square. The beams that support the roof are the edges of a block 
(rectangular prism) EFGHKLMN. E is the middle of AT, F is the middle of BT, G is the middle of CT and 
H is the middle of DT. All the edges of the pyramid in the model have length 12 m.
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Question 10: FARMS (M037Q01)

Process: Competency class 1 (Reproduction, definitions and computations)
Content: Space and shape 
Situation: Occupational

Calculate the area of the attic floor ABCD.

The area of the attic floor ABCD = ______________ m²

Scoring - Question 10

Score 1: 144 (unit already given).

Score 0: Other answers.

Question 11: FARMS (M037Q02)

Process: Competency class 2 (Connections and integration for problem solving)
Content: Space and shape 
Situation: Occupational

Calculate the length of EF, one of the horizontal edges of the block.

The length of EF = ____________ m

Scoring - Question 11

Score 1: 6 (unit already given).

Score 0: Other answers.
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Figure 3

Short description of selected scientific literacy tasks and their associated scores

690

550

400

547 (Question 7) This task requires students to demonstrate
specific knowledge of a possible consequence for human health
(specifically skin cancer) of the depletion of the ozone layer.
(S253Q05)

TASK DIFFICULTY

Source: OECD PISA, 2001.

682 (Question 5) Students are shown a comic strip showing three
stages as oxygen molecules are split under the influence of the sun and
recombine into ozone molecules.  This task requires students to interpret
the comic strip and communicate it to a person with limited scientific
knowledge. To gain full credit, students need to describe what is happening
in at least two of the three stages of the comic strip with a fair level
of precision and detail. (S253Q01, score 3)

666 (Question 1) This task requires students to relate the data
given as evidence in order to evaluate different perspectives.
(S195Q02, score 2)

642 (Question 6) This task requires students to link part of the
text to their own experience of weather conditions (thunderstorms
occuring relatively close to Earth), to draw a conclusion about the
nature of the ozone produced (‘good’ or ‘bad’).  The task requires students
to draw an inference, going beyond information stated. (S253Q02)

638 (Question 1) This task requires students to use scientific evidence
to relate data systematically to possible conclusions using a chain of
reasoning that is not given to the students. (S195Q02, score 1)

628 (Question 5) Students are shown a comic strip showing three
stages as oxygen molecules are split under the influence of the sun and
recombine into ozone molecules. This task requires students to interpret
the comic strip and communicate it to a person with limited scientific
knowledge. To gain partial credit, students need to communicate a
simple scientific description. (S253Q01, score 1 or score 2)

529 (Question 8) This task requires students to recognise
questions that can be answered by scientific investigation by
emphasising the international significance of scientific research
in helping to solve environmental problems. (S270Q03)

508 (Question 4) This task asks students to go beyond the
historical example to asking for the common scientific knowledge
needed to provide an explanation for a scientific phenomenon. It
asks students to use scientific concepts (as opposed to scientific
knowledge) to create explanations. (S195Q06)

493 (Question 2) This task asks students to refer to given data
or information and to draw conclusions. (S195Q04)

467 (Question 3) This task requires students to apply the
common scientific knowledge that heat kills bacteria in order to
describe why this procedure is effective. (S195Q05)
























