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An analysis of task-reality concordance in Finnish
and Swedish national assessments

TorULF PALM & LARS BUurRMAN

There are a number of possible purposes that can be served by the inclusion of ap-
plied tasks in school mathematics. However, the attainment of several of these pur-
poses is likely to be dependent on the applied tasks closely emulating real life task
situations. The study reported in this paper is an analysis of this relation between
school tasks and problems encountered in real life beyond school that require the
application of mathematics for their solutions. The analysis was made on national as-
sessments in Finland and Sweden. The assessment tasks were analyzed in relation to
anumber of aspects of real life task situations that are a part of a framework for con-
siderations of the quality of real life simulations in school mathematics. There were
a substantial proportion of applied tasks in the assessments. The results of the anal-
ysis display a large difference between the aspects, in the proportion of tasks that
simulate them with reasonable fidelity. There was also a marked difference between
the assessments for the different courses in the two countries, in the proportions of
tasks simulating the aspects well.

1 Introduction

A substantial part of the tasks students encounter in school mathematics
is contextualized in such a way that the situation described in the task,
the figurative context (Clarke & Helme, 1998), includes elements of some
task situation in real life beyond school. Specifically this is the case in na-
tional assessments in Finland and Sweden, which is part of the results of
the study reported in this paper. However, there is no consensus on the
role, and therefore the necessary features, of these tasks.
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In one view, such tasks are not principally seen as having strong intrin-
sic relations to task situations in real life beyond school. The figurative
contexts may involve only objects belonging to the real world, or they
may also involve fictitious objects. The whole task situation described
in the school task may be in high concordance with some real life situa-
tion beyond school or it may not. In this view, such concordance is not of
prime priority. The objects involved in the figurative contexts are mainly
seen as support for thinking about mathematical concepts and relations
(Toom, 1999). The purpose of these tasks "is to convey a mathematical
meaning, that is the use of suitable concrete objects to represent or reify
abstract mathematical notions. (...) They are allegories, mental manipu-
latives or reifications which pave children's way to abstractions" (Toom,
1999, p. 37). With this emphasis there is no need for contextualized tasks
to have features equivalent to tasks encountered in life beyond school. In
fact, the simulation of contextual features of task situations in real life
outside school, others than those absolutely needed for a solution to the
tasks, is not even desirable. In this view, "The real world is full of waste,
redundancy, confusion and boredom, all of which should be excluded
from the mathematics classroom" (Toom, 1999, p. 38).

The proponents of an another view share a perspective in which the
concordance between school tasks with an out-of-school figurative con-
text and task situations encountered in real life beyond school is empha-
sized (e.g. Boaler, 1994; Greer, 1993; Nesher, 1980; Reusser, 1988; Ver-
schaffel & De Corte, 1997). Tasks with such concordance could serve a
number of purposes in addition to functioning as support for abstract
mathematical thinking. They could facilitate an experience of school
mathematics as useful and powerful for solving meaningful task situa-
tions in real life beyond school. That students obtain such a picture of
school mathematics is a goal in itself, specifically emphasized in the Finn-
ish curriculum (Utbildningsstyrelsen, 1994, p. 76, 79). In addition, expe-
riencing school mathematics as useful for out-of-school activities could
be a boost for many students' motivation for learning mathematics.

The use of tasks with out-of-school figurative contexts could also
provide the students with opportunities to engage in activities requiring
not only pure mathematical competencies, but also the specific skills in-
volved in the process of mathematical modeling. Such skills exceed the
skills needed in solving pure mathematical problems, not directly involv-
ing non-mathematical objects, in that they include the integration of
knowledge of the real world and knowledge of pure mathematics. They
include the interpretation of task situations in the real world, the creation
of real models, the mathematization of such models into mathematical
models, the monitoring of the work against both the mathematical and
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the real world, and the interpretation of mathematical results in relation
to the original real situations. Furthermore, by means of these tasks stu-
dents could be engaged in task-solving situations close to those existing
in real life outside of school. Since the sum of the parts does not equal
the whole, engagement in the whole process of solving such applied tasks
is an important ingredient in education.

An important part in education is played by assessment. Since the ef-
ficient application of subject matter knowledge in situations encountered
in life outside school is a central goal of education, permeating, for ex-
ample, both the Finnish curriculum (Utbildningsstyrelsen, 1994) and
the Swedish curriculum (Swedish Ministry of Education and Science,
1994), it is of course of utmost importance that such competence is cap-
tured in assessment results. This may be accomplished in different ways,
but with the use of tasks with high 'task-reality concordance' inferences
from the observed performance to performance in task situations in life
beyond school are more direct than with the use of other kinds of tasks.
Such relatively direct inferences can have a positive affect on, not only the
evidential aspect of validity, but also on the consequential aspect. That
is, since assessments signal what is important the inclusion of such tasks
could accentuate the important competence of applying subject matter
knowledge in situations beyond school. Such consequences are of special
importance in external assessments such as high-stake summative na-
tional examinations. There are strong indications that teachers are influ-
enced by these external assessments and adjust their priorities and aim
their efforts in a direction that is in line with the assessments. Evidence
of a "pervasive influence of externally-mandated high-stakes assessment
on both classroom assessment and instructional practice" is presented by
Barnes, Clarke & Stephens (2000). In addition, viewing assessments as
good learning opportunities, the inclusion of tasks serving the purposes
outlined in this introduction could even more directly contribute to the
attainment of these purposes.

Thus, compared to the requirements of tasks serving mainly as sup-
port for thinking about mathematical concepts and relations, the require-
ments on tasks also aimed at serving the additional purposes outlined
above are more comprehensive. These purposes require that the tasks
emulate task situations encountered in real life beyond school. But, the
constitution of some of these tasks has come under attack by proponents
of the perspective of task-reality concordance for not meeting these de-
mands. As exemplified in the following the tasks are described as being
pseudo-realistic, non-engaging and not serving these outlined purposes
very well.
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According to Boaler (1994) and Nesher (1980) students have not formed
the belief that their skills in mathematics are useful in situations in real
life out of school, and Gerofsky (1996) and Sowder (1989) claim that
students do not like word problems. Boaler (1994) suggests the pseudo-
real contexts in many tasks in school mathematics as a contributing factor
to this view and disinterest in mathematics. Furthermore, these tasks are
said to be promoting superficial solution strategies, such as the 'key word
strategy' and the assumption that 'multiplication always makes bigger,
instead of heuristic and metacognitive strategies suitable for attacking
tasks encountered in real life situations (Greer, 1992; Reusser, 1988).
Indeed, the use of word problems in their current shape would seem to
foster an attitude that solving such tasks does not include considerations
of the real world (Reusser, 1988; Verschaffel & De Corte, 1997, p. 82,
88). The frequent focus on incorrect assumptions and strategies not based
on mathematical properties of the task situation at hand, even when such
strategies do not work, is also said to indicate a weak understanding of
arithmetic operations as models of real situations (Greer, 1992). Moreo-
ver, Boaler (1993, 1994) and Cooper & Dunne (2000) criticize the con-
stitution of some of these tasks for requiring partly participation in the
task. Requirements of using some common sense and knowledge of the
real world, while at the same time having to leave other such knowledge
out is reported to be biased to social class (Cooper & Dunne, 2000) and
gender (Boaler, 1994). It would be obvious that inferences from observed
performance on such tasks to performance in task situations in real life
beyond school are not very direct, and that the inclusion of these tasks in
assessments does not send a signal of the important goal of applying sub-
ject matter knowledge in situations beyond school.

Hence, there are several applicable purposes of tasks with figurative
contexts including 'real' objects, and the choice of purposes influences
the constitution of the developed tasks. However, there is considerable
potential in school tasks that are in close concordance with task situa-
tions in real life beyond school. In addition, there are claims that the use
of tasks with an out-of-school figurative context, and with a weak con-
cordance with corresponding real life task situations, may have negative
impact on learning, self-conception, view and interest in mathematics,
and on the validity of interpretations of assessment results (e.g., Boaler,
1994). This makes it important to thoroughly investigate the features of
'applied' tasks used in mathematics education.

The study reported in this paper is an analysis of the national assess-
ments in mathematics for grades 10-12 in Finland and Sweden. The aim
of the study was to describe in what way and to what extent the 'applied'
tasks in the assessments are in concordance with task situations in real
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life beyond school. First the assessment systems in the two countries are
described. In the following section the method and the tool used for the
analysis is presented. Section 4 consists of the results of the analysis, and
in the last section the results are discussed.

2 The National assessment systems

The Swedish upper secondary school (grades 10-12) is not compulsory,
but nevertheless 98 % of the students in compulsory school are pursuing
their studies in grades 10—12. The upper secondary school includes both
vocational and more theoretical programs. School mathematics in the
Swedish upper secondary school is divided in five consecutive courses,
A-E. Course A is studied by all students and is often the only mathemat-
ics course taken by the students following a vocational program. Students
studying a program with aesthetic or linguistic emphasis are also required
to take course B, and students studying with social science emphasis were
at the time of the study required to extend their mathematics studies to
include course C. For students following the natural sciences program
course D is required, but many students also take course E.

The Swedish tests analyzed in this study, given in 1999-2000, were
carried out in a system in which the tests were not compulsory but were
taken by most students. There were national tests for all courses and the
tasks required short answers or more extended responses. One of the
tasks in each test required about an hour's work (25 % of the test time).
The students received a grade on the test, determined by the cut scores,
but the course grade was based on both the test result and on other per-
formances during the course. The teacher decided on the relative weight
that each performance should have on the course grade, as well as on the
course grade itself. The course grades were one way to attain university
entrance.

Also in Finland most students carry on their studies after their first
nine years in compulsory school. Some of them go on to the vocational
upper secondary school, and some proceed in the more theoretical upper
secondary school. The proportion of the students attending each edu-
cation form varies over the country, but at an average more than half of
the cohort carries on their studies in the more theoretical upper second-
ary school. In this school form the students take either the short course
(similar to the Swedish courses A-C) or the long course (similar to the
Swedish courses A-E). Approximately two thirds of the students take
the short course, and one third takes the long course. The short course is
mostly taken by students planning to continue studying with a social sci-
ence or mercantile emphasis, while students aiming at university studies
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in mathematics, natural sciences, medicine, or other programs in which
mathematics is needed take the long course.

The Finnish national examinations are compulsory for the students in
the more theoretical upper secondary school and the students receive a
test grade, which depends on the scores on the test. In addition, the stu-
dents receive a course grade based on the performances during the whole
course. The teacher alone is responsible for the course grade. Both grades
are then used for entrance to the university. The mathematics part of the
national examination consists of 15 tasks and the students are to choose
10 of them. An extended response is required on all tasks. Students at-
tending the vocational upper secondary school do not in general take the
national examinations.

3 Method

3.1 Procedure and analyzed tests

The analysis of the assessment tasks was done by comparing the 'applied'
tasks included in the assessments with the real life task situations indi-
cated by their figurative contexts. For such an analysis of the tests one
requires an operational definition of mathematical school tasks that are
in concordance with the reality indicated by their figurative contexts.
For this purpose such a framework has been developed (Palm, 2001b),
in which the terminology of simulation is employed. In this framework
the founding idea lies in the following quotation of Fitzpatrick & Morri-
son (1971, p. 239): "if a performance measure is to be interpreted as rel-
evant to "real life" performance, it must be taken under conditions repre-
sentative of the stimuli and responses that occur in real life". This means
that for an assessment task to be in concordance with a corresponding
out-of-school task situation it must represent some task situation in real
life and important aspects of that situation must be simulated to some
reasonable degree. The framework includes a number of such aspects of
real life task situations that are essential in that they clearly can have an
impact on the extent to which the students may engage in the mathe-
matical activities attributed to the simulated situation. That is, the sim-
ulation of the aspects is essential for the possibilities of the mathematics
required for solving the assessment task to be the same as the mathemat-
ics required in the simulated situation.

The framework includes 18 aspects of real life task situations. To attain
a lucid description of the assessment tasks in relation to reality it was de-
cided to decrease the number of aspects included in the analysis. The se-
lection of aspects was made by judgments of their relative importance for
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attaining the goals set out in the introduction of this paper, and of their
usefulness in the development of high-stakes and large-scale tests. Be-
cause of the restraints caused by the tests being large-scale and of high-
stakes the aspects Mode of the task presentation, Discussion opportunities,
Consultation and collaboration, and Consequences of solution success/failure
were considered to have limited possibilities of being simulated to a rea-
sonable degree. Therefore these aspects were not chosen to be included
in the study. The aspect Time constraints was not included in the analysis
since the available time on specific tasksis dependent on each individual's
time usage on other tasks. Finally, the aspects Purpose in the social context
and Plausible strategies were not included in the study due to restricted
knowledge of the different and specific learning environments in differ-
ent schools. For a description of these categories, see (Palm, 2001b). The
remaining 11 aspects were used in the analysis and are described later
in this section.

To make a description of the tasks in the tests in relation to these as-
pects, classification categories can be attached to each aspect. In this
study, to all but one aspect, two classification categories were defined in
relation to each aspect. The two categories correspond to whether the
tasks were judged as simulating the specific aspect to a reasonable degree
(Category 1) or not (Category 2). Three classification categories were at-
tached to the aspect Specificity of information/data, since in relation to
this aspect three different task features, partly serving different purposes,
were considered discernible (see the description of this aspect in section
3.3). In relation to Specificity of information/data the tasks are classi-
fied in Category 2 when this aspect is considered as partly simulated and
in Category 3 when it is judged as not being reasonably simulated. The
degree of fidelity in the simulation of each aspect required for a classi-
fication in Category 1 (and also for Category 2 in the case of Specificity
of information/data) is outlined in the description of the classification
categories below.

The tasks were also classified in relation to the mathematical content
required for their solutions. The content of the mathematics courses in
the two countries was divided in 10 categories. The division was made
so that the categories would essentially be consistent with the division of
the subject matter made in the syllabi in both countries.

A short summary of the selected aspects, classification categories, and
mathematical content categories are described in section 3.3, and illus-
trated by examples from the set of tasks in section 3.2.

Each task was not classified in relation to all of the selected aspects.
In the classification procedure the aspects were considered in the order
of their descriptions in section 3.3. If the classification on one aspect was
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such that the task was considered as not having a corresponding real life
out-of-school task situation, in which the mathematical competence
needed for the task solving was judged to be similar to the competence
needed for solving the assessment task, then no more aspects were con-
sidered in relation to this task. That s, it was not considered to be reason-
able to further classify a task that was judged as not emulating an aspect
with such fidelity that a corresponding real life task situation requiring
the same mathematics could be identified. Such a termination of the clas-
sification procedure only occurred on the aspects Event, Question, Existing
information and Availability of external tools, since it was only low fidelity
simulations of these aspects that caused fundamentally different math-
ematical requirements between the assessment tasks and corresponding
situations beyond school.

For example, the information given in Example 5 in section 3.2 is dis-
tinctly different from the information that would have been known in a
corresponding real life out-of-school situation. Because of the difference
in the available information, the mathematics required for a solution to
Example 5 is very different from the mathematics that would be used in
a corresponding out-of-school situation. In such a real life situation the
values of the mean, the standard deviation, and the probability would not
have been known and therefore not used in the task solving. Thus, there
does not seem to exist a corresponding out-of-school situation in which
the mathematics required would be the same as in Example 5. There-
fore, it is not considered reasonable to consider the aspects following in
the list. For example, it is not considered useful to judge whether the
same external tools, such as a computer or a calculator, would be avail-
able since different external tools would be needed to different extent in
the assessment task and in the out-of-school situation. It should be noted
however, that there are tasks that are classified in Category 2 in relation
to the aspects Existence of Information and Availability of external tools
and yet also classified in relation to the other aspects. In these cases it has
been judged that despite the low-fidelity simulations of these aspectsitis
possible to solve the assessment task in a similar way as would have been
reasonable to do in a corresponding out-of-school situation.

The low-fidelity simulations of the other aspects did not produce situ-
ations in which it was impossible to find a corresponding out-of-school
situation requiring similar mathematics as in the assessment tasks. For
example, the temperature fluctuation in Example 6 in section 3.2 was
judged asnon-realistic and the task was classified in Category 2 in relation
to the aspect Realism of information/data. Nevertheless, similar mathe-
matics, as in situations with more realistic temperature fluctuations, is
required so it is considered reasonable to classify this task in relation to
other aspects as well.
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The Swedish tests selected for the analysis were the two latest tests given
in each coursein 1999-2000. The Finnish tests chosen were the four tests
for the short course and the four tests for the long course given during
the same time period.

All assessment tasks with figurative contexts including elements of
some task situation in real life beyond school were included in the study.
The tasks in the tests for both countries sometimes consisted of a number
of subtasks (e.g. 1a, 1b, and 1c). Each of these subtasks was analyzed and
classified separately. In addition, in the assessments more than one ques-
tion was sometimes posed within one task or subtask. These different
questions were treated as different subtasks and therefore they were also
classified separately. The classification was carried out by both authors
separately. A majority of the classifications were the same for both au-
thors but when different classifications had been made a discussion took
place and decisions were made in consensus.

It is not always easy to determine the most appropriate classification
category for each task. Regarding for example the aspect Event, in some
tasks there is not really an event presented, but merely a question or an
assignment. In some other tasks the eventis so poorly contextualized that
it is difficult to see to which real situation the event might correspond.
In other tasks the situation is so general that almost any situation could
fitin, and in some tasks it is just not easy to know if such an event could
occur. Nevertheless, choices have been made and the descriptions of the
aspects and the classification categories attached to them, together with
the examples referred to, are guides to the choices made.

3.2 A set of tasks

This section consists of 12 tasks that are used in section 3.3 to illustrate
each aspect and classification category. A summary of the classifications
of these tasks is provided in the end of section 3.3. Some of the tasks are
from the national assessments, but since most of the Swedish national
tests are under secrecy, and it was not considered suitable to emphasize
tasks from the tests of one country, it was decided that tasks would be
taken from other sources as well. The source of each task is indicated
within brackets.

Example 1 (Bjork, Brolin, & Ekstig, 1994a, authors' translation)

An urn contains 12 red marbles and an unknown number of white mar-
bles. Every time you pick a marble you note the color and put it back in
the urn. The experiment is repeated many times. As a mean you pick 40
red marbles on 100 picks.

How many white marbles would there be in the urn?

Nordic Studies in Mathematics Education No 3, 2004 9



ToruLF PALM & LARS BURMAN

Example 2 (Danielsson, Gabrielsson, & Léfstrand, 1995, authors' trans-
lation)

A cow is tethered at the middle of one side of a quadratic meadow, the
length of the sides being 10.00 m, as shown in the figure.

How long should the rope be for the cow to be able to graze half of the
area of the meadow?

Example 3 (Danielsson et al., 1995, authors' translation)

Carina and Per are standing under a lamppost with a height of 4.0 m.
Carina is 1.60 m and Per is 2.00 m tall. They start walking away from
the lamppost at a speed of 0.80 m/s.

a) At what speed does Carina's shadow increase?

b) At what speed does Per's shadow increase?

Example 4 (Palm, 2001b)

A student has just moved to an apartment of his own. The account for
this month consists of the following: rent 3545 SEK, telephone 452.50
SEK, electricity 627.50 SEK, and TV/radio 453 SEK.

How much is the account this month?

Example 5 (Finnish national exam item, 1996, authors' translation)

A person leaves home for work by car every morning at the same time,
and arrives at the parking area nearby his work at a point of time that is
normally distributed, with the mean 8.50 a.m. and standard deviation 5
minutes. In the parking area the person finds a parking space with a prob-
ability of 65 %, and from there the walk to his work takes 5 minutes. If
all parking spaces are occupied the person can drive to another parking
area 5 minutes away by car. In this parking area there are always parking
spaces available. From there the walk to his work takes 10 minutes.
With what probability does the person arrive at work after 9.00 a.m.?

Example 6 (Developed for this study)

During a week the following measures of the temperature were taken
at 12.00 p.m. each day. Calculate the mean temperature at 12.00 p.m.
that week.

Day Mon | Tue | Wed | Thu | Fri | Sat | Sun
Temperature °C -8 8 -9 9 -10 | 10 | -10
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Example 7 (A modified version of an example in Bjérk, Brolin & Ekstig

(1994b))

The cost and the income per day for a company to produce one of its

products are:

K(x) =« -6x"+ 13x + 15,

and
I(x) =28x

O0<x<9

where K is the cost in SEK, I is the income in SEK, and x is the number

of thousand produced units.

Determine the maximum profit per day.
(The profit function P(x) = I (x) - K(x))

Example 8 (Swedish national test item, 1996)

Chocolate ball was for 17 000

Probably the world's largest chocolate
ball was produced by Ahlens' bakery
in Umead. It was exhibited at Radhus
square in June 1988. The record ball
was produced to celebrate the 350th
anniversary of the city of Umea. It
consisted of 135 kg of butter, 180 kg
of sugar, 162 kg of oatmeal, 22.5 kg of
cocoa, 2.7 kg of vanilla, and 2.7 kg of
mocha. During the day, 17 000 choc-
olate lovers got a taste.

The world's longest Swiss roll,

2 053 meters long, was produced by
the bakery of Konsum in connection
with the People's Forum of Ume3 in
1989. The cake was decorated with
butter cream. It was sold in 25-cm
pieces. The proceeds went to a forest
project in Kenya. It took 10 people
400 hours to make the Swiss roll.

The text above was placed on a milk carton from the dairy "Norrmejer-
ier". Use the information to answer the following questions.

b) With the ingredients, each dm3 of the finished chocolate ball

weighed 1.0 kg.

What was the volume of the chocolate ball?

c) The Swiss roll is cylinder shaped. A dissection straight through
the cake produces a circular shape with a diameter of 7 cm.

Which one had the largest volume, the Swiss roll or the choco-

late ball?

(items a and d do not add anything to the discussion in this paper)
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Example 9 (Palm, 2001b)

You work at the local Bank. A client needs a loan of 1 200 000 SEK to
buy a house in the city. The client wants to know if he can afford it. You
know that you can offer him a monthly interest of 0,65 %. The client
wants to have the loan for as long as possible, which is 40 years and to be
paid with the same amount every month.

What will the client's monthly cost for the loan be?

Example 10 (Palm, 2001b)

Your mother is going to buy balloons for your birthday party. You have
invited 6 friends to your party and she wants you to have two balloons
each.

How many balloons does your mother have to buy?

Example 11 (From National Pilot Mathematics Test Summer 1992, Band
1-4, paper 1, in (Cooper, 1992)).
This is the sign in a lift at an office block:

This lift can carry up
to 14 people

In the morning rush, 269 people want to go up in this lift.
How many times must it go up?

Example 12 (Swedish national test item, 1997)
Anna is going to make blackcurrant jam. Her recipe contains the follow-
ing ingredients:

1 kg blackcurrant
750 g sugar
2.5 dl water

When Anna has picked and topped the berries she establishes their
weight to be 800 g.
How much sugar and water must she use to make the jam?

3.3 Tool of the analysis

The following is a description of the selected aspects, the classification
categories attached to them, and the categories of mathematical content
(for a more comprehensive description and argumentation of the aspects,
see Palm, 2001b). The classification categories are illustrated by relating
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them to the set of tasks in section 3.2. An overview of the classification
of these tasks is provided in Table 1 at the end of this section.

Aspect 1. Event. This aspect refers to the event in the figurative context. A
prerequisite for concordance between a school task and a task situation in
real life beyond school is that the event described in the school task must
have happened or might happen in real life beyond school.

Tasks in which the event in the figurative context is one that could be
encountered in real life outside school are categorized in Category 1. Ex-
ample 2 is considered to be such a task. The event in this task is about a
cow that is tethered in a meadow. It is true that this is not the usual con-
dition for a cow, but sometimes it does happen. Examples 3-12 are also
judged as belonging to this category.

Tasks in which the figurative context is about an imaginary event not
belonging to this world (e.g. an event describing Martians invading earth)
and events including objects from this world only, but which still are fic-
titious events, are classified as belonging to Category 2. Example 1 is an
example of such an event. People do no not normally pick marbles from
an urn, noting their colors, putting them back in the urn, and repeating
that experiment many times. There might exist similar events, for ex-
ample bingo, but it is the particular event described in the task that is
classified.

Aspect 2. Question. This aspect refers to the question or assignment
given in the figurative context. A task does not always include an explic-
itly posed question or assignment. However, in analogy with the aspect
Event, if a school task includes a question or an assignment, then it must
be one that has been posed or might be posed in a real life out-of-school
task situation for the school task to be concordant with such a situation.

Category 1 can be described as consisting of tasks in which the ques-
tions are such that they have been asked, or might be asked, in the event
described in the tasks. The answers to the questions are of practical value
or of interest for others than just the people very interested in mathemat-
ics. Examples 4-12 illustrate such tasks.

Category 2, on the other hand, can be described as consisting of tasks
in which the question or assignment given is judged not to have been
asked, and neither would be asked, in the event described in the task.
Tasks belonging to this category are of different kinds. In some tasks the
choice of category is not a problem. The tasks were never intended to rep-
resent a real task situation, and this is evident from the questions posed.
Example 2 is considered as an example of such tasks. In other tasks the
questions could be asked in the described event, but they do not belong
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to task situations in which the answers to the questions are of any practi-
cal use. In such cases a distinction is made. Tasks with questions that are
judged to be of interest just for the sake of mathematics itself are classi-
fied in Category 2. The same goes for questions people generally do not
go about thinking of, but which might appeal to people very interested
in mathematics. Example 3 is judged as such a task. In contrast, tasks in
which the question is of interest for others than those interested in math-
ematics are classified in Category 1.

Aspect 3. Purpose in the figurative context. There is always a more or less
explicit purpose of solving task situations in real life. This aspect refers
to those purposes. The decisive issue in categorizing the tasks in relation
to this aspect is the students' possibilities, when working with the assess-
ment task, of experiencing the same clarity of the purpose of the real life
task solving as in the corresponding real life situation.

Category 1 consists of tasks in which the purpose of the question in the
figurative context is judged as being as clear in the assessment situation
asit would have been in the simulated situation. This experienced clarity
might arise as a result of an explicit declaration of the purpose in the task,
or might be experienced as implicitly clear from the figurative context.
Examples 5, 9, 10 and 12 are judged to be tasks in which the purpose of
the real life task solving is experienced as clear for most students.

Category 2 consists of tasks in which the purpose of the task solving
in the simulated situation is judged as unclear. The figurative contexts
could be generally described, not pointing to a specific situation, result-
ing in many possible situations and purposes of the task solving. In other
tasks the situation described in the task is more specific but still open for
more than one purpose. In example 4 it is not possible to know if the pur-
pose in the figurative context is to fill in a giro form or to make a rough
estimate of the expenses of the month. The mathematics used is likely
to be different. The first interpretation of the purpose would need some
mathematics appropriate for attaining an answer with high accuracy, and
the other interpretation would lead to the possibility of a solution based
on a rough mental estimate. Examples 6, 7, 8 and 11 would also be clas-
sified as belonging to Category 2, even if the interpretation of these tasks
would not be as problematic. Tasks in which no purpose of the question
can be found are not classified in relation to this aspect since such tasks
are considered as not having a question that would be posed in relation
to the described event. Therefore, the classifications of those tasks are
terminated after the classification of the aspect Question.
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Aspect 4. Existence of information/data. This aspect refers to the exist-
ence of directly available or obtainable information, on which the solu-
tion to a problem can be based. If this aspect is simulated with reasona-
ble fidelity then the same kind of information accessible in the simulated
situation is also accessible in the school situation. Discrepancies in such
information between the school situation and the simulated situation
often lead to differences between the mathematical activities performed
in the two situations.

The decisive factor in the classification in relation to this aspect is the
relevant and important information on which to base the solution. If the
information/data that is important for the solution in the simulated sit-
uation coincide with the accessible information/data in the assessment
situation, then the task is classified in Category 1. Examples 4 and 6-12
are judged to have concordant information/data and would have been
classified in Category 1.

If the information/data that is important for the solution in the simu-
lated situation is not the same as the accessible information/data in the
assessment situation, then the task is classified in Category 2. Also, if this
information is accessible only by applying other competencies that are
different from those required in the simulated situation, and for many
students this is a major obstacle in the task solving, then the task is classi-
fied in Category 2. Such differences in accessible information can arise if
information that would have been known in the simulated task situation
is withheld from the students in the assessment situation, or if additional
important information is added to the assessment task. Differences can
also arise if the information given in the assessment task have been sub-
stantially simplified or made more difficult than in the simulated situa-
tion. Example 5 is a task that would have been classified in Category 2. In
this example the students have available numerical values of mean, stand-
ard deviation and probability, values on which they are supposed to base
the solution. In the simulated situation these numerical values would not
be available and the task would have been solved in a completely differ-
ent way. The task solving in the two corresponding situations have very
little in common, and the assessment task and the corresponding simu-
lated task situation are therefore not in high concordance. Other factors
belonging to this aspect, such as contextual richness and if the informa-
tion has to be retrieved or is explicitly given in the task, do not influence
the classification in this particular study.

Aspect 5. Realism of information/data. This aspect is about the existing in-

formation. In a simulation of this aspect, with a reasonable degree of fidel-
ity, numbers and values given are realistic in the sense of being identical
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to or very close to the corresponding numbers and values in the simu-
lated situation. Such tasks are classified in Category 1. Examples 4 and
7-12 would be classified in this category. A task that does not fit this de-
scription is classified in Category 2. The large fluctuation of temperatures
in example 6 would not be considered as realistic and therefore this task
would be classified in Category 2.

Aspect 6. Specificity of information/data. This aspect is also about the ex-
isting information. In a simulation of this aspect with high fidelity the in-
formation given is specific and not general. The text of the task describes
a specific situation in which the subjects, objects, and places in the figu-
rative context are specific. Such simulations may help to provide evidence
of real life situations in which school mathematics is useful. These tasks
are classified in Category 1 in relation to this aspect. Examples 8—10 and
12 would be classified in this category. In tasks classified as belonging to
Category 2 the situations described in the tasks may not be specific, but
ata minimum the objects that are the foci of mathematical treatment are
specific. With a familiar figurative context this makes it possible for stu-
dents to monitor their work and check their results in relation to the real
situation described in the task. Examples 4, 6 and 11 are considered to be
such tasks. If the situation in the figurative context is a general situation
in which the subjects and objects are not specified the tasks are classified
in Category 3. Example 7 would be classified in this category.

Aspect 7. Language use in the task presentation. This aspect refers to the
terminology, sentence structure, amount of text etc. used in the presen-
tation of the task. Tasks that are linguistically similar to the correspond-
ing simulated situations are categorized in Category 1. Examples 4, 6, 7
and 9-12 are considered to be such tasks. Tasks are categorized in Cate-
gory 2 if the terminology, sentence structure or amount of text is judged
to affect a more than an insignificant proportion of students in such a
way that the possibility to use the same mathematics in the school tasks
and in the simulated situations is greatly impaired. The experience with
example 8 is that more than just a few students had difficulties with the
term "dissection”, which hindered them in their task solving. Since this
problem would not have occurred in the out-of-school situation this task
would be classified in Category 2.

Aspect 8. Availability of external tools. This aspect refers to the external

tools (e.g. calculators, computers and maps) available in the task situation.
Generally, the available external tools have to be the same in the school
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situation and in the simulated real life situation for the competencies im-
portant for solving the task to be the same in the two situations.

If there is a match in the availability of external tools, important for
the solution of a task, in the assessment situation and the simulated real
life situation, the task is classified in Category 1. Examples 4, 6-8 and
10-12 are considered to be such tasks. If there is a discrepancy between
these tools in the two corresponding situations the assessment task is clas-
sified in Category 2. Example 9 is such a task. In the simulated situation
the clerk would use his computer with specially designed software for
these occasions. The students on the other hand, would most likely not
have access to a computer, or at least not the software, when solving the
assessment task. The consequence is that totally different competencies
are needed in solving the assessment task.

Aspect 9. Guidance. This aspect refers to help provided to the task solver
by means of explicit or implicit hints on, for example, solution methods
and types of answers required. The tasks are divided in the different cat-
egories depending on whether there is a match in the guidance provided
in the assessment situation and the guidance provided in the simulated
real life situation. Category 1 consists of tasks that provide the same guid-
ance asis provided in a corresponding out-of-school task situation. Exam-
ples4,6, 8 and 10-12 are considered to be such tasks. Category 2 consists
of tasks that do not match in the guidance given between the two corre-
sponding situations. Example 7 would be classified in this category.

Aspect 10. Availability of solution strategies. This aspect refers to the task
solvers' available solution strategies. The tasks are categorized in different
categories depending on whether the available solution strategies of most
students match those of the type of persons solving the tasks in the sim-
ulated situations. A task in which the students' available solution strate-
gies allow them to solve the task in the same way as the taken character
in the simulated situation would have done, is categorized in Category 1.
Other tasks are categorized in Category 2. Examples 4, 6-8 and 11-12
would be categorized in Category 1. If example 10 were given to 6-year-
olds it would be classified in Category 2, since they may well solve it but
they do not have skills in multiplication available, which is the way their
mothers probably would solve it.

Aspect 11. Solution requirements. This aspect refers to explicit or implicit
requirements on the solution to a task. Such requirements may, in the
assessment situation, be expressed in the task text or in the judgment on
the solution. The tasks are divided in the different categories depending
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on whether the solution requirements in the assessment situation are con-
sidered to be the same as in the simulated situation. Tasks in which the
requirements are considered to be the same are classified in Category 1,
and tasks not fulfilling this condition are classified in Category 2. Exam-
ples 4, 6-8, 10 and 12 are considered to belong to Category 1. Since the
marking scheme does not give any credit to solutions in which realistic
considerations have been made (e.g., that people on the lower floors might
get tired and take the stairs and that people with wheelchairs might take
more space) example 11 would be classified in Category 2.

As stated earlier the tasks were also classified in relation to the math-
ematical content required for their solutions. The following is a descrip-
tion of the categories of mathematical content used in the study.

Categories of mathematical content

Algebra Algebraic expressions, linear and quadratic
equations and functions, linear simultaneous

equations, linear and quadratic inequalities

Arithmetic 1 Addition, subtraction, multiplication, division,

fractions, percent, number sense

Arithmetic 2 Logarithms, powers, number series, polynomial

equations (degree 3 and higher)

Derivatives 1 Derivatives of polynomials and exponential

functions

Derivatives of product, quotient, and trigono-
metric functions

Derivatives 2

Differential equa- Differential equations

tions

Geometry Theorem of Pythagoras, angle, area (not requir-
ing trigonometry), volume (not requiring inte-
gration)

Integration Includes determining volume by the use of in-

Statistics and prob-
ability

Trigonometry

18

tegration

Measures of mean and dispersion, normal distri-
bution, statistical surveys, probability

Trigonometry
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Table 1. Classification of the tasks in section 3.1
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1 Statistics 2
2 Geometry 1 2
3 Derivatives 1 1 2
4 Arithmetic 1 1 1 2 1 1 2 1 1 1 1 1
5 Statistics 1 1 1 2
6 Arithmetic 1 1 1 2 1 2 2 1 1 1 1 1
7 Derivatives 1 1 1 2 1 1 3 1 1 2 1 1
8 Geometry 1 1 2 1 1 1 2 1 1 1 1
9  Arithmetic 2 1 1 1 1 1 1 1 2
10 Arithmetic 1 1 1 1 1 1 1 1 1 1 2 1
11 Arithmetic 1 1 1 2 1 1 2 1 1 1 1 2

12 Arithmetic 1 1 1 1 1 1 1 1 1 1 1 1

Note. A task is classified in Category 1 in relation to an aspect ifitis judged to simulate the
aspect with reasonable fidelity, and in Category 2 or 3 otherwise.

4 Results

The tests in the study were made up of 486 subtasks distributed over the
tests as displayed in Table 2. In total just under 50 % of the subtasks were
considered to be applied tasks in the sense of the figurative context in-
cluding elements other than pure mathematical objects. The proportions
of applied tasks differed significantly between the tests for the different
courses within each country, but were relatively similar for correspond-
ing courses in the two countries. The proportion of applied tasks seems
to be dependent on the level of the mathematics tested. The proportions
of applied tasks in the tests for the most advanced courses were under 30
%. The proportions of applied tasks in the tests for the Swedish B and C
courses was 43 %, and the proportions in the tests for the Finnish Short
course and the Swedish Course A were about 70 % (see Table 2).
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Table 2. The number of applied tasks in the assessments

Both
Finland Sweden coun-
tries
Short Long Course Courses  Courses
course course Total A B-C D-E Total Total
Total number 107 75 104 107 286 486
of tasks
aNp‘;’ﬂEErt;’fks 74 54 45 28 127 228
Proportion of 69 72 43 26 44 47

applied tasks (%)

The results of the classification of the applied test items are displayed in
Tables 3—6 below. Tables 3 and 4 show that the proportion of tasks simu-
lating the different aspects in the framework to a reasonable degree varied
substantially between the tests for the different courses. For example, in
most items the event described was judged to be an event from real life
beyond school, but the proportions of such items still varied from 78 %

in the tests for the Finnish short course to 100 % in the tests for the Finn-

ish long course.

Table 3. The proportion of applied tasks in the Finnish assessments that were classi-
fied in Category 1 in relation to each aspect

Short course Long course Total
Category 1 Category 1 Category 1

n' (%) n' (%) n' (%)
Event 74 78 27 100 101 84
Question 58 53 27 37 85 48
Purpose 31 13 10 10 41 12
Existence of information 31 39 10 10 41 32
Realism of information 19 100 1 100 20 100
Specificity of information 19 16 1 0 20 15
Language use 19 79 1 100 20 80
Availability of external tools 19 84 1 0 20 80
Guidance 17 94 0 - 17 94
Availability of solution strat- 17 100 0 - 17 100
egies
Solution requirements 17 94 0 - 17 94

Note. * ndenotes the number of tasks that were classified in relation to each aspect.
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Table 4. The proportion of applied tasks in the Swedish assessments that were classi-
fied in Category 1 in relation to each aspect

Course A Courses B-C Corses D-E Total
Category 1 Category 1 Category 1 Category 1

n' (%) n' (%) n' (%) n' (%)
Event 54 91 45 96 28 89 127 92
Question 49 59 43 72 25 40 117 60
Purpose 28 14 31 35 10 20 69 25
Existence of information 28 32 31 71 10 0 69 45
Realism of information 12 83 23 100 0 35 94
Specificity of information 12 58 23 43 0 35 49
Language use 12 92 23 100 0 35 97
Availability of external tools 12 83 23 65 0 35 71
Guidance 10 80 15 87 0 25 84
Availability of solution strategies 10 100 15 100 0 25 100
Solution requirements 10 100 15 100 0 25 100

Note. * ndenotes the number of tasks that were classified in relation to each aspect.

The proportion of tasks classified in Category 1 in relation to the aspect
Question was much lower than for the aspect Event. The proportions of
tasks including a question that would possibly be posed in the real life
event described in the task varied from 37 % in the tests for the Finnish
long course to 72 % in the Swedish tests for the B and C courses.

The proportion of tasks demonstrating concordance with a corre-
sponding real life situation in the existence of information on which to
base the solution varied substantially between the different course tests.
In the Finnish tests for the long course one (10 %) of the ten classified
tasks was classified in Category 1, and in the Swedish tests for the most
advanced courses none of the ten classified tasks was classified in Cat-
egory 1. In contrast, 22 (71 %) of the 31 classified tasks in the Swedish
tests for the B and C courses were classified in Category 1 in relation to
the aspect Existence of information/data.

The lowest proportion of test items in concordance with a correspond-
ing real life situation in relation to a single aspect, taken as an aggregate
of proportions on all tests, was found for the aspect Purpose. Twenty per-
cent of the tasks were classified in Category 1 in relation to this aspect,
and the proportions on the tests for the different courses ranged from 10
% in the Finnish tests for the long course to 35 % for the Swedish tests
for the courses B and C.
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The remaining aspects will only be commented on in relation to the lower
courses in each country. No tasks in the Swedish D or E course tests and
only one task in the tests for the Finnish long course were classified in re-
lation to these aspects. In the other tasks the simulations of the aspects
Event, Question or Existence of information/data were judged to be of
such low degree that there was not considered to exist corresponding real
life task situations in which the mathematics required for the task solving
would be similar to the mathematics required in the assessment tasks.

In relation to the aspects Realism of information/data, Language use
in the task presentation, Guidance, Availability of solution strategies,
and Solution requirements the proportions of tasks classified in Cate-
gory 1 were fairly high in all of the tests for the lower courses. This was
not the case for the aspect Specificity of information/data. About half of
the Swedish tasks and 16 % of the tasks in the tests for the Finnish short
course were considered to include a description of a task situation that
was specific, and were classified in Category 1. However, in relation to
this aspect there were three classification categories, and all but one of the
items that were not classified in Category 1 were classified in Category 2.
The proportions of tasks with concordance in the availability of relevant
tools varied from 65 % in the Swedish tests for the B and C courses to 84
% in the Finnish tests for the short course.

The distribution of the applied tasks over different mathematical con-
tent will be commented only briefly and not displayed in a table. The dis-
tribution followed the distribution over different courses without any
significant exceptions. That is, Statistics, Algebra, Arithmetic 1 and Ge-
ometry, contents that belong to the less advanced courses, were required
in many applied tasks, while Derivatives 2, Integration and Differential
equations, contents belonging to the most advanced courses, are contents
that were required in relatively few applied tasks. It is to be noted, how-
ever, that while the Finnish long course includes most of the mathemati-
cal content categories, the Swedish D and E courses only include Trigo-
nometry in addition to these three content categories.

For most aspects, the proportion of applied tasks classified in Cat-
egory 1 was similar for all the mathematical content categories and the
proportion of category 1 classifications depending on content will not be
displayed in a table either. Some exceptions existed though. Only 70 %
of the applied Arithmetic 2 tasks, but most of the applied tasks in the
other content categories, were considered to simulate the aspect Event
with reasonable fidelity. In contrast, nearly all of the applied Arithmetic
2 items classified in relation to the aspect Question were judged as simu-
lating this aspect reasonably well. In relation to this aspect the propor-
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tion of Geometry items classified in Category 1 stood out as comparably
low. The proportion of Category 1 classifications for the geometry items
was 32 % while the mean proportion for all content categories was 55%.
Substantial differences occurred in relation to the aspect Existence of
information/data. Only a few applied tasks requiring algebra or math-
ematical content belonging to the most advanced courses were judged
to simulate this aspect with a reasonable fidelity. In contrast, a majority
of the applied items requiring the use of the mathematical content in-
cluded in the lower courses were classified in Category 1 in relation to
this aspect.

Tables 5 and 6 show the frequencies and proportions of applied as-
sessment items that, in relation to the four aspects on which the classifi-
cation of each item could come to an end (see section 3.1), were judged
to simulate a specific aspect, as well as the preceding aspects, to such a
degree that the tasks were considered to require the same mathematics
for their solutions as would be required in corresponding real life situ-
ations. Just over one third of the applied items in the tests for the most
advanced courses in the two countries (37 % in the Finnish tests and 36
% in the Swedish tests) were considered to both describe an event that
might occur in real life beyond school and include a question that might
be posed in that event. The tables also show that none of the items in these
tests were judged to simulate all of these aspects to such a degree that one
could recognize corresponding real life task situations that require the
same mathematics. In fact, only one of the items in these tests "made it
through" the classification of the aspect Existence of information.

In the tests for the lowest course in each country about half of the
items were considered to both describe an event that might occur in real
life beyond school and to include a question that might be posed in that
event. About 25 % of the tasks also simulated the aspect Existence of
information with relatively high fidelity, and about 20 % of the tasks in
these tests were judged to simulate all of these aspects to such a degree
that one could recognize corresponding real life task situations that re-
quire the same mathematics.

For the Swedish B and C course tests, 69 % of the applied tasks were
considered to both describe an event that might occur in real life beyond
school and to include a question that might be posed in that event. The
proportion of tasks that were considered to simulate the aspect of Exist-
ence of information was 51 %, and 33 % of the tasks were judged to sim-
ulate all of these aspects to such a degree that one could recognize corre-
sponding real life task situations that require the same mathematics.
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Table 5. The frequencies and proportions of applied assessment items that, in rela-
tion to the four aspects on which the classification of each item could come to an end,
were judged to simulate a specific aspect, as well as the preceding aspects, to such a
degree that the tasks were considered to require the same mathematics for their solu-
tions as would be required in corresponding real life situations

Finland Finland Finland

Short course Long course Total

n % n % n %
Total number of tasks 74 100 27 100 101 100
Event 58 78 27 100 85 84
Question 31 42 10 37 41 41
Existence of information 19 26 1 4 20 20
Availability of external tools 17 23 0 0 17 17

Table 6. The frequencies and proportions of applied assessment items that, in rela-
tion to the four aspects on which the classification of each item could come to an end,
were judged to simulate a specific aspect, as well as the preceding aspects, to such a
degree that the tasks were considered to require the same mathematics for their solu-
tions as would be required in corresponding real life task situations

Sweden Sweden Sweden Sweden
Course A Courses B-C Corses D-E Total
n % n % n % n %
Total number of tasks 54 100 45 100 28 100 127 100
Event 49 91 43 96 25 89 117 92
Question 28 52 31 69 10 36 69 54
Existence of information 12 22 23 51 0 0 35 28
Availability of external tools 10 19 15 33 0 0 25 20

5 Discussion

Assessments need to be validated in different aspects. If several of the
purposes discussed in the introduction are going to be served and "if
mathematics education is going to be realistic, problems will have to
be sought that respect assumptions about life outside school" (Nunes,
Schliemann, & Carraher, 1993, p. 148). The tool of analysis, partly used
in this paper, may function as an instrument for validation of the links
between school tasks and real life task situations beyond school. For ex-
ample, it may, as in this study, be used to analyze both in what ways and
to what extent the applied tasks in national assessments are concordant
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(or not concordant) with out-of-school task situations. Furthermore, suc-
cess in taking on such a challenge of providing students with an expe-
rience of a strong connection between school mathematics and real life
beyond school is facilitated by having available a framework for reflect-
ing on the issue. The fidelity of the simulation of the aspects may be an-
alyzed and conclusions of the analysis may then be used for different de-
cisions such as task revision.

However, the fidelity of the simulation of these aspects is not to be
seen as a general measure of the quality of items, assessments or use of
assessment scores. Such evaluations need to be much more comprehen-
sive and also consider other quality constructs, such as reliability and dif-
ferent aspects of validity.

Furthermore, there can be several purposes for including tasks com-
prising non-mathematical objects in their figurative contexts in math-
ematics education, and not all of these purposes require emulation of
certain aspects of a real life task situation to be attained. Neither does
the simulation of these aspects tell the whole story of the links between
school mathematics and real life beyond school. For example, it does
not say anything about which mathematical competencies are impor-
tant and required in life beyond school. However, it does tell part of the
story about the relation between school tasks and tasks encountered in
real life beyond school. In addition, considering that high concordance
between these two sets of tasks could facilitate the attainment of several
important goals, thislink between school mathematics and reality beyond
school is of significant value.

The high proportion of applied tasks in the tests included in this study
could serve several of the purposes outlined in the introduction, such as
providing good opportunities for students to experience strong links be-
tween school mathematics and real life beyond school. This is especially
true for the tests used in the lower courses, which display a higher pro-
portion of applied tasks than do the tests for the higher courses (the pro-
portions of 69 % and 72 % applied tasks in the tests for the Finnish short
course and the Swedish A-course respectively must be regarded as con-
siderable proportions). This difference in the proportion of applied tasks
between the tests for the less advanced courses and the tests for the more
advanced courses seems to mirror the emphasis put on real life applica-
tions in the curricula and syllabi in both countries (Swedish Ministry of
Education and Science, 1994; Swedish National Agency for Education,
1996; Utbildningsstyrelsen, 1994).

For several of the outlined purposes to be well served though, it is also
probably required that a substantial proportion of these tasks really have
close similarities with task situations in life beyond school on important
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aspects of such situations. The results in this study, which show that a
significant proportion of the tasks are not classified in category 1 in rela-
tion to several of the aspects, are in agreement with claims in the research
literature that many tasks in school mathematics with an out-of-school
figurative context are pseudo-realistic and not in accordance with the
reality indicated in the tasks. Therefore, it may be that despite the large
proportion of applied tasks the tests in the study do not facilitate the at-
tainment of several of the outlined purposes. On the other hand, the re-
sults show that in a significant minority of the tasks most of the aspects
are simulated with a reasonable degree of fidelity.

However, the framework used in this study allows a more thorough
analysis of the relationship between the assessment tasks and situations
beyond school than just a general judgment of the realism of the tasks.
The classification of the tasks in relation to the different aspects in the
framework also reveals in what ways the tasks are concordant with real
life beyond school or not.

The results of the classification vary among the tests, but for some of
the courses the proportion of the applied tasks classified in Category 1 in
relation to the aspect Question was high (up to 72 % for the Swedish B and
C courses). This may be a good basis for supporting the students' forma-
tion of the belief that school mathematics is useful in life beyond school
and for fostering some of the specific skills involved in the mathematical
modeling process. In some other tests, less than half of the applied items
(down to 37 % in the tests for the Finnish long course) include a question
that would have been posed in the real event described in the task. Such
proportions of applied items including a question that is relevant in the
real event described in the task may not be enough to make the students
form the belief that school mathematics is useful and powerful for solv-
ing problems in life beyond school. Indeed, it would be quite natural for
students to be skeptical to the real life usefulness of school mathemat-
ics when the mathematics education community seems to have troubles
coming up with examples in which school mathematics is useful in life
beyond school. In addition, such proportions of questions that are rel-
evant for the real event might not be high enough for the students who
have real life usefulness as a facilitator for motivation.

Furthermore, a low proportion of tasks that include a relevant real
life question may not facilitate the learning of some of the specific skills
involved in the mathematical modeling process. On the contrary, if the
irrelevance of the question is obvious to the students this may instead
facilitate the forming of the belief some students have (e.g. Palm, 2002)
that solving applied tasks is a game, with rules not necessarily consistent
with the rules of real life problem solving. It may be one of the factors
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that lead students to the belief that the purpose of the task solving is not
to find out anything about the real situations described in the tasks but
to show that some mathematical tools are mastered, a belief held by some
students (Palm, 2002). In this context it may not be natural to develop
a habit of making careful validations of models and solutions, which are
important competencies in mathematical modeling and which seem to
be characteristics that are absent in many students' word problem solv-
ing endeavors (Greer, 1993; Palm, 2002; Reusser & Stebler, 1997; Silver,
Shapiro, & Deutsch, 1993; Verschaffel, De Corte, & Lasure, 1994; Yosh-
ida, Verschaffel, & De Corte, 1997).

In relation to the aspect Existence of information, only in the tests
for the Swedish B and C courses much more than a third of the applied
tasks were classified in Category 1 (71 %). In the tests for the most ad-
vanced courses the included information, upon which the solutions was
to be based, was in concordance with the information available in a cor-
responding real life situation for only one of the twenty items classified
in relation to this aspect. This caused different mathematical skills to be
required for the solutions of the assessment tasks and for the solutions
of the problems in the corresponding real life situations. If this is obvi-
ous for the students such low proportions of category 1 classifications,
as in the tests for the more advanced courses, are not likely to facilitate
the development of the belief that school mathematics is useful in the
world beyond school, the motivation of the students (those that call for
real-life usefulness), or the learning of some of the skills that are specific
to mathematical modeling. In addition, the purpose of making relatively
direct inferences to the competence of solving problems in certain situa-
tions in real life beyond school would not be well served.

The classification in relation to the aspects Purpose and Specificity
shows that many tasks do not provide a well specified real life task situ-
ation with a clear purpose of the task solving in the given real situation.
These low proportions will probably not facilitate the development of the
belief that there are many out-of-school situations in which school math-
ematicsis useful. In addition, when the purpose of solving the problems in
the figurative contextis not clear, the incentive to validate answers against
the real situation is likely to be lower than when the tasks include a clear
purpose of the task solving. These aspects display the largest differences
in Category 1 proportions between the tests in the two countries. The
tests for the Swedish A, B and C courses displayed three times as many
Category 1 classifications in relation to the aspect Specificity as did the
tests for the Finnish short course. In relation to the aspect Purpose, the
Swedish tests included twice as many Category 1 classifications as did the
Finnish tests. It should be noted, though, that regarding Specificity only
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one of all of the items classified in relation to this aspect was classified in
Category 3. The reasons that these aspects rendered the lowest propor-
tions of category 1 classifications cannot be determined from this study.
Possible reasons may be a focus on including the numbers needed for the
computations and in addition wanting to keep the task text down, both
to save space and not to bring reading difficulties into the solution proc-
ess. At the same time this aspects either are not considered important or
one has not reflected over them.

There were also a number of aspects on which most of the items
were in concordance with a corresponding real life situation. Realism of
information/data, Availability of external tools, Availability of solution
strategies, and Solution requirements were such aspects. These high pro-
portions on Realism and Solution requirements provide the students with
possibilities to validate answers against available data and their real world
knowledge. They also make it possible for the students to experience that
their solutions are given credit for similar features as would have been
given credit in the real situations beyond school. This would enhance the
validation part of the mathematical modeling process.

To summarize the results of the classification in this study, the tests,
and especially the tests for the less advanced courses, included a signifi-
cant proportion of applied tasks. Depending on the course, the propor-
tion of tasks that were considered to both describe an event that might
occur in real life beyond school and to include a question that might be
posed in that event was between 36 % and 69 % in the tests. None of the
tasks from the tests for the most advanced courses, and 19 % to 33 % of
the tasks in the tests for the less advanced courses, were considered to
simulate all of the aspects Event, Question, Existence of information, and
Auvailability of external tools to such a degree that one could recognize
corresponding real life task situations that require the same mathemat-
ics. In relation to the aspect Purpose the proportion of Category 1 classi-
fications was quite low, and in relation to most of the other aspects it was
quite high. In a comparison between the tests in the two countries some
of the Swedish tests include substantially higher proportions of Category
1 classifications in relation to some of the aspects (see, for example, the
proportion of category 1 classifications in relation to the aspect Specifi-
city of information for the tests for both the Swedish A course and the
Swedish B and C courses), while the proportions are similar for the rest
of the aspects. Similar courses in the two countries also often displayed
similar proportions of category 1 classifications.

The tests for the most advanced courses differed from the other course
tests. For none of the included applied tasks there was considered to
exist a corresponding real life situation beyond school requiring the same
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mathematics. There may be several reasons for this, possibly acting to-
gether. One of the reasons may be that the test developers' interpretations
of the curricula and syllabi imply that there should be a greater emphasis
on task-reality concordance for the less advanced courses. Thatis, the dif-
ferences in task-reality concordance may reflect differences in the views
of the role (see the introduction) that the applied tasks should play. For
example, one opinion may be that there is a greater need for high-fidel-
ity simulations of the aspects in the tasks included in the tests for the less
advanced courses, due to a greater need for the students doing only these
tests to experience the out-of-school usefulness of school mathematics.

The differences in task-reality concordance between the tests for the
more advanced courses and the less advanced courses may also mirror
that there are relatively many applications in ordinary life that only re-
quire the more basic school mathematics and that do not demand spe-
cial equipment. The more complex mathematical contentincluded in the
higher courses may make it more difficult to find applications that lend
themselves to high fidelity simulations of the aspects used in this study.
This may be particularly so when time and equipment constraints, as in
assessment situations, are taken into account.

It is, of course, not possible to determine a limit to the proportion of
tasks that have to be judged as simulations with reasonable fidelity on
these aspects for the purposes outlined in the introduction to be fairly
well served. But tests including a high proportion of applied items in high
concordance with a real life situation would probably facilitate the attain-
ment of these purposes. In addition, a test analysis such as this could be
useful for reflections on the issue and for test development. For example,
concerning the national assessments analyzed in this paper, one might
reflect on the possibilities that it would be worthwhile to see if some of
the aspects could be simulated with even higher fidelity and in a higher
proportion of the applied tasks. It may be possible to do so without too
much loss in other respects, such as a lower degree of construct validity
due to the increase in reading comprehension difficulties that may arise
if more information has to be added to some of the tasks.

The results of analyses like the one presented in this paper are not in-
dependent of the classifiers, and since the tasks were classified by only two
persons generalizations to other possible classifiers are limited. The many
factors influencing this discrepancy between the raters' classifications in-
clude the restricted descriptions of the simulated situations in the tasks,
and the lack of clarified purposes of the task solving in the described real
life situations. Such factors make it difficult to decide on a classification
(which also makes it difficult for the students to experience the simu-
lated situation as real and important), which impedes rater agreement.
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However, the fact that most classifications were the same for both authors
and that consensus decisions were easily attained suggest that the main
features of the results are likely to be similar for many other researchers,
especially since the authors come from different countries with different
school cultures and sociocultures. The main features are also consistent
with the results in an analysis of the tests for the Finnish short course and
the Swedish A, B and C courses 1998-1999 (Palm, 2001a).

Another factor that influences the discrepancy between raters' classi-
fications is the different life experiences and views of the classifiers. The
classifiers in this study may be seen as representatives of the teaching and
task development community. That is, people from the adult community
that provides the tasks the students are to work with. Since this com-
munity contributes significantly to the students' learning environment,
studies of task features from this perspective are important.

However, the purposes of using applied tasks that rely on the students'
experiencing the usefulness of school mathematics in life beyond school
are dependent on the conceptions the students themselves have of the
tasks. That is, the tasks have to be high fidelity simulations of meaning-
ful real life situations in the eyes of the students. Therefore, it could be
useful to investigate further how the students themselves see the tasks
they are set to solve. The results of such a study may be different from
analyses made by researchers and teachers.
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Sammanfattning

Det finns ett antal méjliga syften med att inkludera tillimpade uppgifter
i skolmatematiken. Starka argument finns dock for att en icke obetydlig
andel av dessa uppgifter behdver vara verklighetsnira for att flera av dessa
syften ska kunna uppnés. Denna artikel innehéller en analys av relatio-
nen mellan tillimpade matematikuppgifter i skolsystemet och problem-
situationer utanfor skolan dir matematiken kan vara tillimplig. Analysen
ir baserad p4 studentexamensprov fran Finland och nationella kursprov
fran Sverige. Som analysverktyg anvindes ett ramverk som innehéller
ett antal aspekter av verkliga situationer som bedémts vara visentliga
att beakta vid simulering av verkliga situationer utanfor skolan. Provup-
pgifterna analyserades och klassificerades i olika kategorier i férhillande
till respektive aspekt beroende pa hur vil aspekten bedémts vara simul-
erad.. Analysen visar att ungefir hilften av alla uppgifter i proven kan
anses vara tillimpade, och att det finns en betydande skillnad mellan as-
pekterna vad giller andelen uppgifter som i hég grad bedomdes simul-
era dem. En tydlig skillnad finns ocks4, i bdda linder, mellan proven for
olika kurser betriffande andelen uppgifter som i hog grad simulerar re-
spektive aspekt.
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