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Abstract

This paper aims at very actually problem physics like subject. Physics, unfortunately, doesn’t
belong to very popular subjects among students in all degrees of education. Solution of some
physical problems by students is very formal and lacks their interest. One of the ways may be
nonconventional tasks. A part of the task description could be assigned in a pictorial form. There is
an option to use funny figures, full colour scheme and situations from real life or humour scenes.
The verbal part of the picture has only supplementary function and consists mainly of questions for
students to answer.
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1 Pictorial Task

Physics belongs to group of no popular and no attractive subjects in education, unfortunately at
schools with technical orientation, too. Very actual problem is to contribute to higher attraction of
education of physics with emphasis on motivation and creativity development of students. One of
ways may be pictorial form of tasks. The picture is the basis of the problem setting. The verbal part
of the picture has only supplementary function and consists mainly of questions for students who
have to find answers.

Very important is visual perception of the situation. The perception of the situation in the
picture is graphical and more intensive than verbal setting of the task (to see once is more than to
hear three times).

Pictorial task is time efficiency, too. As for the input data pictorial setting of the task is very
efficient and it enables to assign also problems impossible to describe verbally.

Next one using of picture is visualization of the results. The application of the picture is also
suitable for the problem solution itself, where it has mainly the function of demonstration.

2 Special metric

Very important is inexplicit input data setting. Majority of necessary data to the solution are
hidden in the picture. It depends on the student and his physics knowledge whether he is able to
realize what he needs and find it in the picture.

The use of a grid is necessary to the solution of the problem. A special grid is necessary to
»read” input numeric data from the picture.

Pictorial tasks can correspondence with everyday life. Actual metrics are given in a particular
problem. In one picture there could be used different metrics for variety of physical quantities (for
example 1segment may be 1 meter and force 1 Newton).
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Those tasks could be one of ways of informality of the solution problems. The student must
consider more carefully what is relevant to the solution of the problem. It is possible to find out or
»read” the input data in two or three dimensions.

3 Motivation
Motivation has an important role in the educational process. There are some of the motivating
factors used in the pictorial tasks:
= colourful pictures;
= using entertaining characters;
= selection of physics problems from real life;
= adaptation into a funny form.

4 Pictorial task and Creativity

As a demonstration we are presenting the analysis of the one of the simplest tasks of the
Vector Calculus (Figure 1). The assignment is given in the pictorial-verbal form. We have chosen
the situation from everyday life, ,,spicing it up“ with a little bit of humour to make it more student-
friendly. That’s the reason why we used funny colourful figures in the picture.

PICTORIAL TASKS AND CREATIVITY

SETTING:

What is the speed of the rain drop when
there is a 24 km/h crosswind?

What would the speed of the rain drop be
when there is no wind?

SOLUTION:
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Figure 1
4.1 Pictorial task and Model for the Process of Creativity
In the line with G Wallas theory we recognise four stages of the creative (Zelina 1997):

1. PREPARATION - the phase in which necessary information is collected. The verbal part of the
problem gives only one explicit datum — the speed of the side wind (as illustrated in vector
parameter in the picture). The student has to deduce metrics of the problem. But he does not know
what to do next...

2. INCUBATION - the phase of the inactivity or dealing with other activities. The student is
thinking if he is able to solve a task assigned by the picture. Maybe his attention is distracted by the
picture (he is making fun of the comic figure...)
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3. ILLUMINATION - suddenly, unexpectedly the solution emerges. To find a solution student
needs some knowledge from real life how to protect oneself in the rain. He has to realise that the
handle of the umbrella should be in the direction of falling drops. It occurs to the student next that it
is the simple vector operation-addition.

4. VERIFICATION — when the right idea is here it has to be verified. The following question can
be helpful: How do we hold the umbrella when there is no wind? To verify the result it is necessary
to estimate the speed of the rain drop. In the process of the solution the student will get to the
classification of rain drop motion.

4.2 Pictorial task and Creative tasks
The pictorial task is really creative. This is proved by the existence of the accompanying
activities of its solution process (Jur¢ova 2000 ).

Investigation, exploration of the unknown mainly in the phase of being introduced into the situation;
Pictorial tasks occur very seldom in the process of education. Mostly they are used as an additional
illustration to the verbal task. Students are not used to search for any hidden data of the problem in
the picture.

Creation of a new solution strategy, application of new methods, activities or modification of
existing procedures, methods and activities;

Contrary to ordinary verbal task the student has to use his knowledge to look for required hidden
data in the picture.

Re-structuring and re-building of the knowledge and experience the student had obtained in the
previous education process;

Most pieces of the data are not given explicitly so the students should be aware of what data is
required to solve the task and how to obtain the missing pieces of information (using metrics of the
task).

It is not possible to answer the task by applying simple operations without revision of entries;

The student who has the theoretical knowledge of vector addition might not be able to solve the
task. He even might not be aware of the fact that this pictorial task contains this operation.

It is not possible to apply the well known or previously used algorithm;
It is obvious that none of the well known algorithms of task solving or simple ,,put value into the
formula“ could be used. There are no values (only one parameter is given).

Invention, discovering; the solution cannot be deduced simply from the entries;
The student has to realise the way how we protect ourselves from the rain and come to the
conclusion that the handle of the umbrella should be held in the direction of the falling drops.

Application of abstract operations connected with creativity and original solution of the tasks
(analogy, synthesis etc.).

It is essential to apply theoretical knowledge of a vector addition and a real life experience. The
student has to transform his experience into the ,,physical language®. It is necessary to have a sense
of estimation if one wants to compare the obtained value with the experienced real-life one. In the
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process of solution the student will get to the classification of rain drop motion. He can find analogy
with the motion of the marble freely spilled into the tube with liquid...
5 Examples of Pictorial Tasks

See below some examples of the pictorial tasks from various parts of physics (Figures 2-5).
We are presenting full assignment consisting of the pictorial and verbal parts. The picture has an
important role as well. As a demonstration we are showing some tasks with their solutions (Figure
2, Figure 3).

SOLUTION:

MECHANICS ' o _tgmomst
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A string used by black ) s =158 N
figures to hang the picture hd :
which weights 1kg ,holds
out* maximal force 8 N.
Find the force which
tenses the string in all
three situations
respectively find out the
situation when the string
will be spoilt.

0 10 20 D 4 5 € M W D g/o

OPTICS | SOLUTION

A little mouse has got homework to construct a simple microscope
for the observation of a little piece of the favourite cheese. The
schema of microscope is drawn on the table together with direction
of some light rays. What focal length must the lenses have in order —
to construct of aproper microscope? What is the angle magnification 6,4cm 25cm

of microscope? (1 segment is equivalent 1 cm) 7E 7= T6em mzl g

Figure 3

Is it possible to place a butterfly with its ,,pointed end” on the
muzzle of a curious dog, so that it stays on and even oscillates
there? If it is not possible what is the minimum weight we
have to put into orange dots of butterfly to make the situation
in the Figure realistic?

Tiny figures are trying to save the mug from falling
down. As per situation shown in Figire can you say if
they are going to succeed?

Figure 5
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6 Conclusion

Pictorial tasks occur very seldom in the process of education. Mostly they are used as an
additional illustration to the verbal task. Students are not used to extracting any hidden information
from pictures. Creative tasks should evoke students’ deeper interest in physics. Motivational
pictorial tasks could serve for enriching physics lessons.
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