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Abstract

This study is a first attempt to understand the source of difficulties, that a
practical engineers encounters on his way to becoming an engineer. The
analysis was performed on the basis of the students’ final’ grades for
elementary courses (Physicsl, Physics2, Thermodynamics). We present the
results of students who have studied at the Faculties of Mechanics and
Medical Engineering at ORT Hermelin 2009-2011. The study group consists
of students who have a diploma in practical engineering. We the lecturers, at
both staffs, the academic and the practical engineering, have noted that the
results of our students in the academic department have fallen sharply
relative to their achievements in the previous stage of becoming a practical
engineer. In this study we attempt to answer the question: why is there such
an inconsistence between the results in these two departments.

During the first two years of education in academic college, the subjects
studied, almost exactly mimicked those, which were taught at the faculty of
practical engineering. Following this reason, we expected that the results of
practical engineering student would be higher, than those of regular students.
The reality was different. Practical engineers were behind the regular
students in high education. During the first two years of the study, 40% of the
practical engineers stopped learning at all. Of the remaining 60%, only 23%
have the same high level of grades, as before (the comparison was performed
with respect to the student’s average grade, which is calculated in his
diploma of practical engineer).

How can we explain this situation? We assume that the teaching and learning
processes are very different in these two types of colleges. In college for
practical engineering, the main task of education is to prepare students for
state exams. Therefore, the system of teaching is limited to solving exams
from previous years. In addition, the exam covers all the studied items
together. In addition, during the exam, one can use any teaching material in
his possession. It means that, the processes of teaching and learning are not
fundamental (Efremova, 2007). In the academic school, where people plan to
become engineers, the situation is quite different. The students need to master
the high rate of learning and a huge amount of information in a short time of
one semester. Coping with this task successfully, is only possible with a
completely different approach to learning.
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The new principle is based on the system of most common physical concepts.
In order to be successful, in addition to the specific knowledge, it is also
necessary to acquire general knowledge. The basis of general knowledge are
fundamental concepts of physics, such as the system, value and unit of
measure, the laws, the state of the system, interaction, physical phenomena,
ideal objects and processes, the physical model. That means that the teaching
of physics (which, in principle is, all the basic courses in the study of
engineering + mathematics courses) is based on a fundamental approach
(Hewitt, 2011). This new approach to teaching requires from the student the
same fundamental attitude to learning: the understanding of physical
phenomena, mathematical formulation, solution and analysis of results. It
follows that solving the simplest physical problem, requires the same
approach as in approaching to a scientific research in physics. In our opinion,
the main cause of difficulties for students-practical engineers is their inability
to adopt a new approach. The next step is what needs to be done in order to
increase the percentage of success for students-practical engineers?

Keywords: study of physics, the fundamental approach, solving problems.
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