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Abstract

Introduction. The paper deals with the problems of organization of educational process at higher
educational institution based on the use of the case study method in a course of studying engineering
disciplines. Leading to readiness for making autonomous decisions the case teaching method increases
learning motivation, encourages creative thinking helps in expanding professional knowledge, gaining
qualification skills, reinforcing work-related skills, and prepares student for future professional activity.

Methods. The theoretical analysis of recent scientific and methodical publications, as well as
empirical data, obtained from practical experience of academics of the Tractors, Automobiles and Power
Tools department of Engineering faculty at the State Agrarian and Engineering University in Podilya were
used.
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Results. The present paper validates the effectiveness of the case teaching method in Hydraulics
and Water-Supply Agriculture Engineering course.

Discussion. The organization of educational process with the use of case method in a course of
studying mathematical and physical sciences allows extending the amount of information given to
students, and therefore helps engineer graduates to gain some important skills for their professional
activity in industry.

Keywords: production activities, hydraulics, experience, engineering solutions, method
competence, practical skills, natural sciences training, engineering specialists.

Anomauin

Bcemyn. Pozensioaemuvcsi opeanizayis HAYAIbHO20 NpOYecy y GUWOMY HAGUATLHOMY 3aKAOI,
noOyoo8aHoMy Ha Memooax KOHKPEMmHUX GUPOOHUYUX cumyayiti npu GUE4eHHi MEeXHIYHUX OUCYUNLIH
NPUPOOHUHO-HAYKOBOI NIO20MOBKU 3 MEMOI0 NPUWENNeHHSI KOJICHOMY CMYOeHmy 0ajiCanHs HAGYAMUC,
po3eusamu meopue MUcierHst 05t RPUObAHHI NPOPeCitino-0cOOUCMICHUX KOMNemeHYill, NeBHO20 00C8i0y
ma NpaKmuyHuX HABUYOK, WO OACMb MOICIUBICIb MAUOYMHIM Paxieysm aspapHo-iHHICeHepHO2O
Hanpsamy nputiMamu OpuciHaIbHi MexHiuHi PileHHs 8 YMO8ax MaubymHboi 6UpoOHUYIL OisIbHOCTII.

Memoou. Buxopucmano nybnikayii Haykoeux i HAYKOBO-MEMOOUYHUX 6UOAHL, Memoou
nedazociuHux 00CHiOJNCeHb Ma MemoOuuHi Mmamepiany i NPaKMuyHuil 00c8i0 Kaghedpu mpaxmopis,
agmomoobinie ma  eHepeemuuHux 3acobié  IHJCeHepHO-mexHIuHo20  axyrememy  I[lodinbcvroeo
0epIICaABHO20 ASPaAPHO-MEXHIYHO20 YHIgepcumemsy.

Pesynomamu. Y cmammi 00IpyHmosana 6adcIugicmev GUKOPUCIIANHHS MemOOy KOHKPEmHUX
BUPOOHUYUX cUumYyayiti npu BUGHEHHI MeXHIYHUX OUCYUNIIH NPUPOOHUYO-HAYKOBOI NI020MOBKU, 30Kpemd,
Oucyuniinu «l'iopaenixa ma cinbcoko2ocnooapcvke 6000NOCMAYAHHY.

Ilepcnekmueu. J[na nokpawjenHs opeauizayii HAYanbHO20 Hpoyecy, HAOYMms NPAKMUYHUX
HABUYOK, HAONUICEHUX 00 YMO8 SUPOOHUYMEA, GOopMy8anHs nPogecitino-ocoOUCmiCHUX KoMnemenyiiu y
MaibymHb020 axisys aspapHo-iH*HCeHEPHO20 HANPAMY, OOYIILHO BUKOPUCTIOBYBATU MEMOO KOHKPEMHUX
BUPOOHUYUX —cumyayill, WO € OCHOBHUM CMEPICHEM BUBHEHHS HABUANbHUX OUCYUNTIH  YUKTY
MamemamuyHoi ma npupoOHUYO-HAYKOBOI Ni020MOoGKuU 051 3a0e3neyeHtss MONCAUBOCI CAMOCMINHO20
NOWYKY BUPIWEHHST NOCMAGIEHUX [HIICEHEPHUX 3A60aHb, DOWUPEHHS (QAxosux 3HAHL, APULHAMM
OPUSIHATBHUX THICEHEPHO-MEXHIYHUX PIUEHb 8 YMOBAX MAOYMHbOI UPOOHUYOT OIsIbHOCIII.

Knwuogi cnosa: supodonuua OisnbHicms, 6000NOCMAYAHHA, 2i0pasuika, 00C8I0, IHIHCEHEepHO-
MexHiyHi piulennsa, Memoo, KOMNemeHyii, NpakmuyHi HAGUYKU, NPUPOOHUYO-HAYKOBA NiO20MOEKA,
mexHiuHi oucyuniinu, gaxisyi.

AnHnomauusn

Bemyn. Paccmampusaemcs opeanusayusi yuebHO20 npoyecca 8 GvlculeM Y4eOHOM 3a8edeHul,
NOCMPOECHHOM HA MemoOdx KOHKDEMHbIX NPOU3800CMEEHHbIX CUMYAUUT NPU U3YYEHUU MEeXHUYeCKUX
OUCYUNTUH C Yerbl0 NPUGUMb KAJXCOOMY CMYOEHmY JiCelaHue YUUmvbCs, pa3eusams mMeopuecKoe
MbluieHue 051 npuoGpemenusi nPpoPeccUOHANbHO-TUYHOCIIHBIX KOMAEMEeHYUl, OnpedeienHo20 Onblmd u
NPAKMUYECKUX HABLIKOB. DMO 0Acm 03MOJICHOCMb OYyOyujemy CHeyuanucmy azpapHo-utiCeHepHO20
HAnpaeieHust NPUHUMAMb OPUSUHAbHbIE MEXHUYeCKUe pewenus 8 YCao8usx oyoyuell npou3e00CmeeHHOl
OdesimelbHOCMU.

Memoowt. Hcnonvzosanvl nyonukayuu HAYUHbLIX U HAYYHO-MEMOOUYECKUX U30AHUll, Memoosl
neoazoeuyeckux UcCCcie008aHull U Memooudeckue Mamepuansl, NPAKMUYECKUll onvim Kageopovl
MpaxKmopos, AGMOMOOUNE U OIHEPeeMUYECKUX CPEeOCME UHICEHEPHO-MEXHUYECK020 (aKyibmema
T10001bCK020 20CYOAPCMBEHHO20 A2PAPHO-MEXHUYECKO20 YHUBEPCUMEMA.

Pesynomamel. B cmamve 060CHOBAHHA BANCHOCMb UCNOLL30GANHUSL MEMOOd KOHKPENHbIX
NPOU3BOOCMEEHHbIX — CUMYAyuli Npu  U3YYEHUU  MEXHUYeCKUX OUCYUNIUH — eCMecm@eHHOHAYYHOU
N0020MOBKU, 8 YACMHOCIU OUCYUNTIUHBL «] UOPABIUKA U CENbCKOXO03AUCNEEHHOe 8000CHADICEHUEY.

Ilepcnexkmuent. /[ ynyuuenus opeanuzayuu y4ebHo2o npoyecca, npuobpemenus npaKmuidecKux
HABLIKOB, NPUONUIICEHHBIX K YCIOGUSM NPOU3B00CMEd, (HOPpMUPOSAHUs NPOYECCUOHANbHO-TUYHOCTIHbIX
Komnemenyuil 'y OyOywe2o CReyuaiucma depapHO-UHICEHEPHO20 HANPAGNIeHUs, Yeleco0OpasHo
UCNOIB306AMb MEMOO KOHKPEMHBIX Npou3800cmeeHnvlx cumyayui. OH 36715emcsi OCHOSHbIM CIMEPIHCHEM
U3yUeHUs. YUeOHbIX OUCYUNIUH YUKLA MAMEMAMU4ecKol U ecmecmeeHHO-HAYYHOU NOO20MOGKU OJisl
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obecneuenusi 803MONCHOCIIU CAMOCMOAMENbHO20 NOUCKA OISl PeuleHust NOCMABIEHHbIX UHICEHEPHBIX
3a0a4, pacuiupenusi npo@pecCUOHANbHbIX 3HAHUL, NPUHAMUS OPUSUHALLHLIX UHICEHEPHO-MEXHUUECKUX
pewienuti 8 ycrosuax 6yoyujel npou3e00CmeeHHOU 0eameabHOCmU.

Knrwouesvie cnosa: npouzsoocmeennas OeamenbHOCmb, 8000CHabiCeHue, 2UOpAgIuKd, Onbvlm,
UHDICEHEPHO-MEXHUYECKUEe DeueHusl, Memoo, KOMRemeHYUU, NpaKmuieckue HAaBbIKY, eCMecmeeHHO-
HAy4HAsi NOO2OMOBKA, MEXHUHECKUe OUCYUNTIUHBL, CReYUATUCTIbL.

Introduction. The case teaching method is attracting increasing interest in terms of the
need for new approaches to educational process organization that may encourage creative
thinking, motivate students to acquire knowledge and skills in order to gain some practical
experience, as well as to improve students’ academic performance. Moreover, to relate to real-
world professional problems the agrarian engineering graduate must have formed professional
and personal competence. This paper focuses on the hands-on teaching as a key method of
highly-qualified personnel training. We believe the case teaching method, leading to readiness
for making autonomous decisions, helps in expanding professional knowledge, gaining
qualification skills, reinforcing work-related skills, and preparing students for future
professional activity.

Analysis of recent research and publications. The case method relates to active,
problem-based, and heuristic teaching methods. The term’s “case” origin goes from English,
and means ‘situation, instance’. According to this method, the student in a process of studying
has to solve some work-related situations, which is particularly important since any life
situation cannot be solved with the help of template, unambiguous standard approaches.

A key problem with much of the literature on this method is that there is a lack of related
to real world learning activities in modern degree courses schemes and programs of disciplines,
which is of special importance for mathematical and physical sciences. However, much work
on the problem of usage of individual close-to-practice learning activities in special courses
teaching has been carried out. L. Avramchuk evaluated the effectiveness of problem-based
learning as a tool of agrarian student’s efficient cognitive activity training; 1. Bendera
investigated the organization of agrarian engineering students’ independent research activity;
N. Brukhanova grounded the theory and methodology of engineering educators’ professional
training; V. Duhanets highlighted the theory and methodology of on-job training of agrarian
engineering students; I. Kankovskyi developed the system of professional training of transport
services students; M. Kozyar introduced some innovative teaching methods in graphic courses
for engineering students; V. Lugovyi outlined the problem of implementation of the European
competence concept in higher education within Ukrainian educational system; V. Mozgovyi
studied the formation of engineering educators teaching competence; G.Podpryatova
introduced the system of agricultural engineering students’ training; V. Swystun investigated
the theory and methodology of management activity training of agrarian students [1-10].

In the literature the case method has been identified as a tool of improvement of the
teaching effectiveness both in laboratory classroom and within students’ independent research
activity. Moreover, the method helps engineer graduates to gain some important skills for their
professional activity in industry.

Purpose. The present paper aims to validate the effectiveness of the case teaching
method in mathematical and physical courses, such as Hydraulics and Water-Supply
Agriculture Engineering course. This teaching method is one of the most feasible ways to
optimize the educational process, intensify the acquisition of students’ knowledge and
progressive experience, as well as to gain important professional skills, and as a result to
improve the quality of higher education. The object of our study is the case method in
Hydraulics and Water-Supply Agriculture Engineering course teaching for students enrolled in
the specialty Energetic and Electrical Engineering in Agricultural Industry. The target of the
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research is the professional training of electric power engineering students.

Methodology. The methodological basis of the paper is scientific and applied researches
on the case method, provided during its’ implementation into engineering educators teaching
practice as one of innovative teaching technologies. Consequently we used the theoretical
analysis of recent scientific and methodical publications, as well as empirical data, obtained
from practical experience of academics of the Tractors, Automobiles and Power Tools
department of Engineering faculty at the State Agrarian and Engineering University in Podilya.

Results. Agrarian engineering students training process is based on creation of
respective conditions to differentiate the learning content, providing manifold and flexible
opportunities for individual educational programs development, ensuring the foundations of
engineering literacy, technical thinking, sense of orientation, and design capabilities in order to
ensure the continuity between high and professional education together with more efficient
university training process [11, p. 85-99].

The whole educational process is aimed at the engineering students’ professional and
personal competencies formation, becoming the basis of the educational content design.
Competence formation provides creation professionally significant qualities of the engineer.
Fundamentals of special subjects are based on two concepts: the concept of the unity of all that
exists and the concept of the singleness of nature’s laws.

All phenomena and physical processes, cowered by the discipline Hydraulics and Water-
Supply Agriculture Engineering, exist in cause-and-effect unity. In this course studying,
students often find it difficult to track and identify the main connections during the analysis of
complex technical processes due to a number of additional interdependencies. Therefore,
educator must, above all, highlight the main processes, thus create certain simplified
phenomena scheme, its’ abstraction [12, p. 222-227]. Hydraulics and Water-Supply Agriculture
Engineering is one of the basic professional disciplines in the degree course scheme. It is based
on the study of the water supply operation, agricultural machinery, hydropower, and land
reclamation, road and bridge construction and so on. In addition, hydraulics is of great
importance for food and energy programs, environmental protection, water use, water supply
and sewage systems modeling, and hydraulic machines design. It is impossible to carry on
studying professional disciplines without learning the ropes of the Hydraulics and Water-
Supply Agriculture Engineering course. Hydraulic principles explain utilities system diagrams
(water supply, sewerage and heating), operational capabilities of individual intakes (wells),
information on reclamation land work etc. After all, all the agricultural machinery, vitally
important for agriculture, has pumps and hydraulic drives.

Use of modern forms and methods in studying of this course allows students to gasp
hydraulics principles, mechanics and constructive structure of hydraulic machines, widely used
in various spheres of production, as well as in household use. The educational standard
identifies the key competencies, according to which educator introduces students to professional
activities. Correspondingly, engineer’s mindset formation goes on in the process of special
courses studying. This approach allows the single purpose that is training of highly qualified
graduate to be achieved. In general, engineering studies are based on scientific approaches to
broaden students’ horizons and deepen their knowledge. Our research has shown that nowadays
engineering disciplines teaching is challenged by the deep need for innovative approaches that
would generate a higher return from education.

The empirical research provided by the stuff of the Tractors, Automobiles and Power
Tools department has demonstrated that the use of case method related to real-world working
conditions is one of the most promising pedagogical techniques in engineering education.
Pedagogical justification of case method is based on the need to prepare students for
professional activities, requesting skills of application of the scientific-based approach to
engineering technologies study.
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Case-based pedagogical approaches in educational process provide more opportunities
for in-class communication and open the door to proficient educational materials. Hence, it
helps to achieve mastery in the Hydraulics and Water-Supply Agriculture Engineering course
teaching, improving methods of teaching, class management, and educational efficiency. As a
result, it promotes a positive influence on the course of study and has a positive impact on
learning. In this regard it is worth paying attention to the need for a case method as one of the
key forms of engineering students training.

Experimental work on identifying the effective forms of specialized engineering
disciplines teaching conducted at the Engineering faculty has demonstrated that the case method
applied in educational process enhances the quality of training of students enrolled in the
specialty Energetic and Electrical Engineering in Agricultural Industry.

The use of case method in teaching of the Hydraulics and Water-Supply Agriculture
Engineering course is grounded on the unity of systematic approach to training, principles of
scientificity, problematicity, modularity and others. Theoretical and practical importance of the
method is that it is seen as complex and has targeted, meaningful and effective components,
alongside with principles, forms, methods, and ways to design training content, i.e. tasks and
exercises, instructional materials, academic achievement testing materials est.

Practice of using cases in engineering disciplines teaching involves applying of special
didactic tools to develop students’ skills of individual work and continuous learning with due
regard to common didactic principles and approaches (systemic, person-centered, differentiated,
and others).

The proposed case-based technology of the Hydraulics and Water-Supply Agriculture
Engineering course teaching has demonstrated its significant impact on the education
effectiveness. As has been noted, it enhances students’ learning motivation, their engagement in
the course, as well as the desire to be highly praised for work-related activities. As a result,
implementation of case studies in the course significantly increases student’ attendance and
independent research activity, hence, improve their academic results.

The introduction of the case method in the educational process as one of interactive
teaching methods helps strengthening cooperation between teacher and student that facilitates
academic performance rating. Studying the discipline using case method makes its positive
impact on the quality of students’ research papers and projects. Engineering students get a sense
of confidence, feeling professional readiness for workplace professional activity.

The results of the study on the use of case method in the Hydraulics and Water-Supply
Agriculture Engineering teaching at the Engineering faculty allows us to devise the following
recommendations for organization of teaching process:

- create conditions for training of the competent specialist able to meet competition in
the labor market;

- base the engineering disciplines study on principles of innovative educational
technologies in order to improve the quality of classroom cooperation through solving of
different types of complex real-world problems;

- coordinate training approaches and the courses content, the curriculum of the
discipline; availability of educational, material and technical base, as well as potential place of
employment.

Within this framework the case method becomes the specific practical approach to
educational process organization, joining educational discussion that increases students learning
motivation, practical laboratory control and self-control. It involves the formulation of some
problem based on actual events and the search for the ways of these problems solving. As an
interactive teaching method, it is well-received in university environment due to its capability to
proactivity and self-sufficiency in the process of professional skills acquisition.

The experience of academic stuff in agricultural engineers training at the State Agrarian
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and Engineering University in Podilya has demonstrated that there is a tendency to applying of
structured teaching materials and educational multimedia systems in university educational
environment. Returning to the question posed at the beginning of this paper, it is now possible
to state that the study of the case method in the Hydraulics and Water-Supply Agriculture
Engineering course teaching is the problem of special interest.

Generally speaking, the case teaching method facilitates the development of both
teachers and students creative potential. It is provided by the broad democratization and
modernization of educational process, formation of progressive style of thinking, ethics and
career motivation of engineer graduates. This approach involves case instructions either during
the task formulation, or in a course of some production-related problems solving. Either way,
the process of in-service training model development becomes an effective form of students’
professional skills mastering [13].

The case method in engineering courses for agriculture engineering students isn’t just
some methodological novelty, but the method directly connected to modern educational
tendencies. It aims not so much to the development of specific knowledge or skills, but to the
development of general intellectual and communicative potential of students studying, e.g. the
Hydraulics and Water-Supply Agriculture Engineering course.

Thus, the introduction of the case method into the agriculture engineers training process
has demonstrated that it proves its efficiency as one of the effective methods of interactive
learning provided by the state educational standard.

Discussion. 1. The organization of educational process with the use of case method in a
course of studying mathematical and physical sciences allows extending the amount of
information given to students, and therefore increasing their learning motivation and the
readiness to future professional activity.

2. The case method can be used within different types of educational activity in order to
develop theoretical and practical skills, to become a tool of consolidation and control of
knowledge.

3. The use of case method in the Hydraulics and Water-Supply Agriculture Engineering
course teaching requires engineering educators’ method competence on the latest educational
technologies.

4. The main purpose of the studying of mathematical and physical sciences with the use
of case method in the first place is to promote self-learning during the training period. This
allows coordinating student’s educational trajectory with the general requirements of
employers.
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