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INTRODUCTION. While experience and a constant
method of exercises help to form technical creativity in
gifted students, the teacher should teach students to
use various strategies as a coach. You can help
students understand that different ideas are divided
into different categories (categories). For example:
students give the names of petroleum products to the
category “petroleum products”. A little later, students
will first make a list of polyethylene to the category of
" gas products”, and then other product names. The
exercise continues in this way. This continues until
students master the category, that is, the ability to
move from one idea to another and quickly adapt to it.
As soon as such a skill is formed in students, they can
be required to think flexibly. For example, “from what
raw materials could fuel products be obtained if there
were no oil and gas in the world? and “with what
strategy can we find an effective solution to the
problem of depletion of oil and gas reserves in the
future?”. Questions of different categories develop
students' flexibility skills.[1-10]

MATERIALS AND METHODS. In order to prevent
students from “getting stuck” in one category, a forced
comparison strategy can be applied. For example: a
teacher may be asked about how he can achieve that
“re-equipment of the oil and gas industry with waste-
free technologies”, “methods of drilling oil wells”, that
is, about the possibility of obtaining efficient clean
products in the oil and gas industry. This strategy
helps to find connections between events and
concepts through flexible thinking.

The SCAMPER mnemonic scheme, developed by Eberle
many years ago, includes substitute (replace/change),
combine  (combine), adapt (adapt), maodify
(change/give a different shape), maximize/minimize
(maximize/minimize), put to other uses (apply in
another area/method), eliminate (avoid) and based on
the application of strategies such as rearrange
(changing applications), we were able to develop
technical creative thinking skills in students.

1- Table

Development Of Technical Creative Thinking Skills Based On The Application Of The Scamper Strategy

Development of technical creative thinking skills using the SCAMPER mnemonic scheme to form flexible thinking skills

SCAMPER Questions Tasks

Substitut List the reasons for changing the | Make a list of options and find ways to
type of absorbent when cleaning | improve it by choosing one of the ten.
the gas from acidic components.

Combine What process happens if a | Make a list of options and integrate a new
demulsifier is added to a water- | productive idea into the process by
based emulsion? choosing one of the ten.

Adapt Which separator can be effectively | Make a list of options and evaluate it by

used to separate liquid droplets
from the gas composition?

choosing one of the ten.

Maximize / minimize

What are the maximum and
minimum temperatures in the
distillation column?

Make a list of options and describe it by
choosing one of the ten.

Put to other uses

In what other industries can
gasoline be used for petroleum
products?

Make a list of options.

Eliminate

What is being done to prevent

Make a list of options.

( 1
\ 12}



mailto:qaxa8004@mail.ru

ISSN: 2749-361X

sc\\o\a' Expfﬁg‘

World Bulletin of Social Sciences (WBSS)
Available Online at: https://www.scholarexpress.net
Vol. 14, September,2022

corrosion of pipes and equipment?

Rearrange

What is the result of changing the
method of adding odorant when
giving the gas an odor?

Make a list of options.

As mentioned earlier, SCAMPER is a set of questions to
be asked during a brainstorming session (search for
new ideas). Like any other tool, this strategy works
effectively if the following conditions are met:[11-20]

the student understands the problem
and can write it down (tries to use smart criteria for
writing);

the student his

goes beyond

at the stage of searching for ideas,
you should not criticize the answers.

The problem can be different — from the
creation of high-performance technologies related to
production, to the search for new types of engineering
projects, etc. The main thing is to formulate it as
clearly as possible.It is necessary to try to highlight the
object and subject of the problem (Fig.1).

"standards" and uniformity;

The content of the SCAMPER strategy in the
formation of technical creative thinking

J

Substiture - rveplace/modify means that students replace or
modify an existing answer to a task or question with a
completely new technical creative idea

A 4
— C 7—_:> Combine - this is to combine. Students develop options for
technical creative thinking and combine altematives
- S
~ e, 2 s )
A Adapr - 1o adapt means to adapt. This provides students with
Z> flexibility in technical creative skills
. J
Maximize / minimize - what it means to maximize and
minimize helps students in determining the maximum and
M }::) minimum levels of technical creative thinking in the learning
Process
yrop iy ) o B
Pur rto other wuses - application m another field and

method. This. as the name of the strategy suggests, builds skills
to improve technical creative results through application and
methods in another field.

.

/

Eliminarte - it means o prevent or eliminate. Develops skills
not 1o solve indusury problems. but to develop ways and means
ol prevenung or ehiminating problems that arise in the future

0
53

1- picture. The content of the SCAMPER strategy in the formation of technical creative

=

Rearrange - changing or  resuming application.  1.e.
reconstruction and improvement of a product of technical

creativity or an imdustry process. acquire skills and abilities.

thinking
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During a lesson dedicated to technical
creativity, as soon as a problem arises, you need to
start brainstorming and ask questions from the
sections. Not every question should have a solution,
but some of them force the student to generate new
ideas. Similarly, not all questions need to correspond
exactly to science - some may seem repetitive,
inappropriate, or even absurd in context. It is only
necessary to skip them or try to rebuild some of them
during the lesson [21-30].

What can be replaced to solve the
problem? Specify the state of the process, type of
equipment, quality of raw materials, technology,
catalyst, physical quantities, operating principle, etc.
An example in the form of the following questions:

Questions:

What can be replaced? For what purpose?
From where? Where? When? How?

Which part can be replaced? What to use
as raw materials?

Is it possible to replace the composition?
Or material?

What about the replacement approach?

Which process would be more efficient?
Another technological mode? Another goal?

Let's look at product features instead of
features? Packaging?

Try switching between
something new and interesting coming out?

Maybe you can change your point of
view? Your way of thinking?

ideas. Is

CONCLUSION. At the same time, the components of
the lesson are also important in solving problems and
creative thinking.The following are the components of
the lesson on the subjects of the specialty that make
up the methods of ensuring the development of the
student's abilities for technical creativity:

learning objectives (educational, scientific,
spiritual and moral, developing the activity of technical
creativity);

learning  objectives  (improving the
effectiveness of students' creative and creative
activities, generalization of interdisciplinary
knowledge);

to form creative abilities, to expand the
cognitive circle of one's scientific thought, to analyze
scientific literature, forms of education (collective,
small-group, individual);

innovative teaching methods ("Violent
attack of tougts”, “method of Paradosks", “Critical
thinking development technology", "Classic couple
strategy™);

——
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didactic materials (educational
literature, educational and service complex,
explanatory technical dictionary, test kits, test papers,
electronic educational resources);

didactic complexes (electronic
whiteboard, flipchart, multimedia, training simulators,
stands, layouts, a complex of technical and electronic
learning basics (TED talks and playlists).[31-41]
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