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Inventive activity as the main component of engineering education: his-
torical insight

The article provides a historical overview of engineering inventions that have a tre-
mendous role in the development of modern engineering. It emphasizes the importance of
inventive activity in the education of engineers. Thus, it is considered to be involved in
educational process as an integral part in forms of different inventive tasks.

Key words: invention; inventive activity; engineering education; development; tech-
nology.
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The core component of the engineering profession is invention as the abil-
ity to solve technical problems by introducing something new using different
approaches. Current trends in engineering education emphasize the ability to
experiment, research, analyze and solve.

Engineering does not mean only the ability to put into practice already
known solutions, but to a greater extent to employ something that has not ex-
isted before. Considering the current state of inventive activity in engineering,
it is better to refer to the historical stages of its formation.

Technical progress depends on the development of civilization just as
well as evolution of civilization is impossible without progress [1, p. 5]. It is
known that human civilization is based on the transformation of the natural
world with the help of tools, and the creation of various technical means. The
history of creation at the same time is the history of engineering.

The development of engineering activity could be divided into three main
stages:

The first stage is the Ancient World. The technique was based on symbols
(calculations, numbers, drawings) and technical experience. It was understood
not rationally, but as the joint efforts of man, spirits and gods.

At an early stage of development, a scientist often needed only to observe
natural phenomena. Many of the discoveries were accidental or presented a by-
product of a major experiment. The objective world became diverse, along
with this a person wanted to know more. Curiosity, thirst for new knowledge
became the driving force of progress. The discovery of the first elements is the
starting point of modern industrial invention.

Let us look at some ancient inventions and their relationship to modern
engineering advances.

Concrete has been known for a long time, in Ancient Mesopotamia, its
production was simple and inexpensive, but the use of the broadest construc-
tion time was short. It was ideal for the rapid growth of Empires, but there were
also disadvantages, compared to stones, for example, it was much less durable.
Roman engineers found a solution. Instead of sand, they used «pozzolan» — a
mixture of volcanic ash, pumice, etc. Seawater was used as a liquid to make
the mixture stronger. As a result, concrete of increased properties was ob-
tained: waterproof and wear-resistant. Monuments and buildings made of it,
have not been destroyed up to these days.

For the huge city of Rome with a population of about a million people,
the issue of water supply was acute. Water was delivered directly from the
mountains through man-made canals that passed inside the hills and was de-
livered clean to the city.

Engineering invention was an opportunity to create the new future. The
main task was the application of achievements, the use of laws and natural
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resources to solve specific problems, goals and objectives of mankind.

The most important engineering inventions belong to such scientists as:

— Archimedes is a scientist who laid the foundations of mechanics, hy-
drostatics. He organized the mass production of military equipment [2, p. 80].

— Sostratus of Cnidus is the architect of the Pharos Lighthouse in Alex-
andria, one of the 7 wonders of the world, the height of which, according to
various sources, ranged from 111 to 180 m, and which light was visible at a
distance of 50 km.

— Heron of Alexandria is a famous engineer of the past, who made sig-
nificant discoveries in the field of mathematics, physics and engineering. The
founder of Technical School in Alexandria, the author of the first book on ge-
ometry, geodesy, mechanics and optics.

Ancient engineering inventions made a great contribution to the develop-
ment and formation of technical progress at various stages. Technologies were
modified, improved and new ones were developed on their basis.

Instruments and approaches have changed but scientific and technical cre-
ativity remains an important, distinctive feature both for ancient and modern
engineers [3, p. 38].

Creating something, an engineer with his imagination may see the final
product of his intellectual work. This ability is always in demand in the labor
market.

As you know, the creative abilities of a person could mostly be reflected
in activities. So, inventive tasks should become an integral part of engineering
education. There are a lot of them:

— engineering projects,

— summer industrial practice,

— scientific conferences,

— participation in grants,

— academic mobility.

It is impossible to imagine modern engineering without experience accu-
mulation of our predecessors. No one could invent anything without the
knowledge gained from the great minds of the past. Thus, every engineer must
know the past of his field and value it.
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Case-study technology and flipped classroom approach
to teaching engineering students

The paper gives an overview on the implementation of the case-study technology in-
tegrated into the flipped classroom and investigates its potential for both teachers and learn-
ers. The authors present the outcomes gained from the experience of the case-study tech-
nology implementation in physics. The research shows that the use of the described tech-
nology enhances students’ motivation and improves their academic achievements.

Keywords: flipped classroom approach; case-study technology; learning environ-
ment; student’s motivation; academic achievements; involvement.

Nowadays the «flipped» approach to teaching has become particularly at-
tractive because of availability of vast internet resources among which video
and audio that can easily adopt to any discipline. The integration of ICTs em-
powers teachers and learners, transforming teaching and learning process from
being highly teacher-dominated to student-centered and offers them many op-
portunities to study anytime and anywhere.

According to the flipped classroom approach, what is usually done in
class and what is usually done at home is shifted or flipped. Instead of learners
listening to lectures on, say, Physics in class and then going home to work on
a set assigned problems, they read materials and watch videos on physics be-
fore attending class and then involve in class in active learning using labs, case-
studies, or experiments. A main principal of the flipped classroom is that work
usually done as homework (e.g. synthesizing, problem solving, analyzing, es-
say writing) is better undertaking in class with the guidance of the teacher.
Watching videos or listening to lecture is better carried out at home. Thus, the
term flipped or inverted classroom [2, p. 54].

A literature review helps us observe the benefits of using the flipped class-
room approach to the teaching and learning process as follows: learner goes at
his or her own pace; doing «home assignment» in class gives teachers deeper
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