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Abstract—Education, also the technical one, is supposed to
prepare students for adult life, not only by providing them
with ready-made knowledge, but first of all by equipping
students with an ability to learn, gather and select infor-
mation. Active methods influence students’ senses, allowing
for a better understanding and remembering the subject
matter.

The study shows some didactic methods used in technical
education. The attention has been aid to inventive, explora-
tory, and inventive-exploratory methods.

Index Terms—activation, education, methods, technology.

L INTRODUCTION

One of the most effective methods which leads to ac-
quiring specific skills is learning through action, called
also learning through experience. Applying suitable active
methods, a teacher can create an “active group” from a
given class. Thanks to such a group the class is not divid-
ed into active and passive students. They can get to know
each other better, as well as build up their mutual trust and
openness. The author of this paper and Maria Vargova [8]
claim that each student in a separate and individual way
has a possibility to solve a problem and make a decision.
Using active methods breaks the routine and boredom of
the school reality. It has been described, among others, by
Elzbieta Satata [10], Maria Vargova [14] and Aleksandra
Knych [5]. Introducing any novelties or games increases
students’ engagement in a lesson. Active methods can also
be used in teaching students of higher educational levels,
e.g. at the faculties connected with occupational safety and
health, which has been signalled by Jana Depesova [2].

Technology is a specific subject. It requires a huge ac-
tivity from students. That is why active methods are most
suitable to teach it [6].

II.  INVENTIVE METHODS

A. ARZW (ARIZ) Method

This method was created by Genrich Altshuller, a Rus-
sian scientist, who devoted all his research to find a way
of behavior leading to an invention. He claims that from
the very beginning one should concentrate on the best
solution, thus making it an ideal solution.

ARIZ is this method abbreviation, which in Polish
translates as “theory of inventive problem solving.”

An ideal solution is not a simple thing. It entails a lot of
difficulties which influence a creator’s potential error.
Among the difficulties is a discrepancy which makes one
of the technical subject parameters improve while simul-
taneously another one worsens [7].
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On the basis of his experiences and inventions analysis
Altshuller created three tools leading to an ideal solution:

* technical objects features,
* the table for technical discrepancies elimination,
* operations for technical discrepancies elimination.

A lesson conducted with the use of the above method
might have a following plan:

a) presenting the method to the students, relating to a
given problem and identifying a problematic task,

b) to specify the task students use some didactic tools,
e.g. literature; then they analyze the task and formu-
late it in a simple way,

c) this is an analytical stage in which students reach the
final effect and establish the presented object charac-
teristic features, as well as an operative stage used to
eliminate appearing technical discrepancies.

Summing up, an optimal solution is connected with
eliminating the above mentioned discrepancies.

III.  EXPLORATORY METHODS

A. The “Black Box” Method

This method is widely used in technical education. A
black box is just an external cover of a technical device
whose interior is to be discovered by students.

A lesson conducted with the use of the above method
might consist of three stages:

1. Specifying a problem and establishing the rules of
work.

2. Students, being equipped with unidentified systems,
the elements of a “black box”, observe the changes in
its output caused by the changes in its input and try to
establish the function of a given object. Having ob-
served and analyzed all the elements, a name is as-
signed to the object and its parameters are defined.

3. Presenting the results of the analyses and verifying
the adopted solutions by the box opening.

This method gives very good effects in identifying the
electronic elements and systems.

B. The “Super Trash” Method

The following method is based on searching by the stu-
dents in their surroundings such technical devices which
are highly useless or badly constructed.

At the beginning of a lesson the teacher refers to the
role of technology in human life. He/she shortly presents
the advantages of the appliances as well as their disad-
vantages still present despite a great development of the
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civilization. The teacher gives examples of technical ob-
jects and technological processes which do not fulfill their
basic functions, such as a torch which does not emit light,
a pen which does not write, etc. Next the students present
a structure that can be named a “super dud” and then they
work on how to solve the problem. In the final stage they
present their solutions, discuss them with the teacher and
choose the device which is the faultiest.

C. The Puzzle Method

This method requires good organization and preparation
of some teaching aids.

The students are divided into smaller groups consisting
of the same number of people, if possible. Each student in
a group gets a different subtopic to work on, so the num-
ber of subtopics depends on the number of students in a
given group.

A lesson conducted with this method might look like
that:

1. In the introductory stage of the lesson teacher shortly
presents students with the subject of the meeting and
then divides them into groups.

2. All the students get supplementary materials and ad-
ditionally, within each group, everybody gets a dif-
ferent subject to work on.

3. Students individually acquaint themselves with a
given topic.

4. “Expert” groups meet in a consultation session (stu-
dents appointed with the same topic exchange their
opinions and solve the common problems together).

S. Then, in the initial groups, they share their
knowledge with other members of the team.

6. The final stage of the lesson is when the teacher
checks the knowledge or the skills acquired by the
students. Students may also exchange their queries.
Everybody’s work should be marked.

The puzzle method, even if quite demanding and time-
consuming, gives the students a feeling of a natural, un-
constrained atmosphere.

IV. INVENTIVE-EXPLORATORY METHODS

A. Discussion in Technical Education

It is an extremely important method as far as teaching
technology is concerned. It is based on a discussion be-
tween a teacher and students, or just among students. Its
vital features are diverse opinions of the participants who
should be intellectually mature. A participant should skill-
fully formulate the subject, clearly present their own ar-
guments and suitably interpret the opponent’s arguments.

Panel discussion is used when the number of partici-
pants is big or when there is a big discrepancy between the
students’ levels of knowledge. The course of the discus-
sion of this kind is presented by A. Marszatek in the way
shown in Table 1.

The best results in teaching technology are acquired by
using plenary discussion to solving problems connected
with the technology development and environment protec-
tion. In such a case in the panel there are students prepared
earlier from a given technology section.

The round table discussion is characterized by a huge
freedom and equality of all its participants. The teacher
just organizes it. A technology lesson conducted with the
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use of the above method consists of three stages, shown in
Table I1.

The them in the middle of round table is mostly applied
in loving the technical problems.

TABLE L.
THE COURSE OF A PANEL DISCUSSION [7]

STAGE I
Introduction
1. Defining the subject matter
2. Presenting the rules of conduct
3. Choosing experts

!

STAGE II
Panel discussion
1. Presenting individual attitudes
2. Views exchange and specification

!

STAGE III
Specifying the solutions
1. Questions to the panel from the audience
2. Panel’s answers

!

STAGE IV
Plenary discussion
1. Discussion of all the participants

v

STAGE V
Choosing the solution
1. Choosing the optimal solution
2. Summary

TABLE II.
THE COURSE OF A ROUND TABLE DISCUSSION [7]

STAGE I
Introduction
1. Defining the subject matter
2. Presenting the rules of conduct

!

STAGE 11
Discussion
1. Presenting individual attitudes
2. Views exchange and specification
3. Assuming a given solution

v

STAGE III
Solution realization
1. Working out a schedule for the solution
realization
2. Summary

http://www.i-jep.org
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B. Modelling

It is a method belonging to a group of designing con-
structive methods. It is based on conducting research of an
object which is just an image of a real one.

In technological education this method is especially
important because it is exactly on the basis of models that
various complex structures are made in order to avoid
mistakes later. In this method one can apply computer
programs which are used to modify and measure simulat-
ed mechanical and electronic structures. There are no
problems getting such kinds of software nowadays. The
only drawback is the fact that experiments are carried out
on models, not on real objects.

C. Delphi Method

This method was born in ancient Greece, in the city of
Delphi. In those times it was based on asking questions,
after which all ideas or forecasts were revised in the light
of other opinions or the reality.

In technical education this method is particularly ap-
plied to inventive tasks or to forecasting the changes in
science and technology. Nowadays students provide ideas
anonymously and then they choose the best one.

The course of a lesson conducted with the use of the
Delphi method may look like that:

* tage one: defining and analyzing the problem, estab-
lishing the rules of conduct and the criteria for its
judgment,

* tage two: teacher asks students additional questions,
directing them to the way of solving a given problem
and then students, using various sources, individually
write suggested solutions on pieces of paper,

* tage three: teacher makes a list in which all of the
students’ suggestions are placed, next each student
receives such a list, modifies it and, if needed, adds
more solutions,

* tage four: teacher presents all the ideas gathered from
the beginning of the meeting which are then further
analyzed and judged.

D. Fishbone Strategy

This method is known as a scheme of causes and ef-

fects.

The course of a lesson:

* On a poster or board teacher draws an outline resem-
bling a fish skeleton. On the tip of it he/she writes a
problem.

* Using the brainstorming method students enumerate
the main factors which led to the problem and write
them next to the bold lines, i.e. “big fish bones”.

* Teacher divides students into a number of groups
corresponding with the number of big bones. Each
group gets one main factor and in a set time tries to
discover its causes.

* Group representatives add further detailed causes
next to the smaller, horizontal bones.

* Students choose the most important detailed factors.
¢ Students draw conclusions and solve the problem.
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E. Graffiti

This method develops creative thinking in a fun atmos-
phere. It helps students solve problems creatively and
gives them an opportunity to share their own ideas.

The course of the above method looks as following:
* teacher divides the class into groups,
¢ he/she sets the time limit,

* cach group gets a poster with a sentence (the begin-
ning of a story),

* students continue the story,

* after the set time limit they hand the poster over to
the next group,

* the poster circulates clockwise among the groups,
* the task ends when the poster reaches the first group,
* students hang the posters and read the whole story.

F. The 635 Method

This method is a modification of the brainstorming.
Having learnt about the problem, the participants are
asked to write down three ideas. After a few (e.g. 5)
minutes, neighboring students exchange their notes in
order to solve the problem or modify the obtained ideas.
After the next few minutes the participants again ex-
change ideas and add their own ones. This process lasts
until the sheet of paper with ideas, gradually corrected and
improved, has been in the hands of all the students. In the
following stage the best solutions are chosen and present-
ed. With six students taking part, the session lasts until
each piece of paper with three ideas on it is completed by
the five remaining participants (hence the name of the
method).

The advantages of the following method include:

* cach of the initial ideas is systematically completed
and further developed,

* the creators can have the authorship of their ideas
documented and they do not hesitate to reveal them,

* there is a document of the sessions and neither a
chair person nor a secretary has to be appointed” [7].

Most of the active methods use various techniques:
memory, imagination development and creativity ones.
Teachers willingly use the already tried methods as well
as frequently create their own ones. Thanks to that they
develop their own imagination and students’ creativity. As
Beata Uchto writes in her article, “... such work gives the
students enormous satisfaction. This enables the teacher to
enter various new roles: of a creator, participant, observer,
counselor and guide. The roles frequently change and the
teacher becomes a background person, while the students
come to the foreground” [11].

Active methods make use of potential abilities in each
of the students. They prepare them for a correct reception
of the reality through all the senses, develop the ability to
learn, teach proper communication, team work, dealing
with various situations. They also help in better knowing
themselves and getting rid of inhibitions. They teach joint
responsibility and taking actions for the benefit of the
class or school [15].
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V. SUMMARY

Reorganized school should prepare students for new
tasks which need to be faced in a modern economy. To-
gether with a socioeconomic development, the demands
for school grow as well. Because of that some schools
make students’ technical preparation their main educa-
tional goal. A fast and dynamic development of technolo-
gy that we witness nowadays requires from teachers a
didactic preparation adequate to the contemporary school
and students’ possibilities.

Teacher’s job should be to direct students’ cognitive ac-
tivities and to shape in students such features as percep-
tiveness, precision, honesty, independence, ability to as-
sess themselves and gather information.

Each teacher has his or her own way of working with
students. This form of a teacher-student collaboration is a
specific method of education which creates a space for
students’ activity enabling a comprehensive development
of their personalities. The topic of a lesson should be clear
and understandable for students. That is why it should be
carefully considered which method will allow for the best
presentation of a given subject matter.

General technical education on all the levels gives an
opportunity to “pass in its course a particular knowledge
potential of a man, citizen and worker. It is obvious, that it
should be the basis of vocational training” [9]. Technical
education is more and more present in our lives both as
individuals and as a society. What follows is the fact that
we are to a great extent addicted to technology. That is
why a high standard of technical education in our schools
is extremely important. Its mere essence is evolving to
adjust to the conditions and standards of civilization.

However, what seems to be the most crucial is not to
discourage a student from learning. On the contrary,
school should be seen as interesting and stimulating.
Teachers should look for effective teaching methods, use
various didactic tools and in this way improve the quality
of teaching. A technology lesson might in an exceptional
way serve the development of interests and creative abili-
ties, stimulate activity and build on students’ willingness
to act.
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