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Abstract

In pedagogy, motivation is considered more important than ability. This study aims to identify,
and provide a rationale for, ways to increase of study motivation among the university students of
engineering specialties. The creation of conditions for the subject to predict results of his activity,

as well as for the manifestation of self-dependence and creativity, contributes to ensuring students’

>

motivation and to the development of their search activity, that is “critical inquiry” of useful
information. To implement these conditions, we suggest extending transdisciplinarity in education
and integrating it with all forms of the educational process, and establishing more effective contacts
(both formal and informal) between teachers and students. Such integration is based on integrity,
dialectic method, mental activity and integration of the laws of nature. We see the role of this

extension of transdisciplinarity as combining heterogeneous knowledge by content (education)

and methods (development) in conjunction with improving the quality of organizational and

pedagogical support of training sessions (upbringing).

Keywords: Undergraduate, engineering, Transdisciplinary integration, Achievement motivation,

Searching activity, Passive behaviour.

Tun nuieH3npoBaHNsI aBTOPOB — JIMIIEH3NsT TBOpueckoro coobiectsa CC-BY 21



Education and Self Development. Volume 15, Ne 1, 2020

TpaHcaCHMIIMHAPHBINA MOAX0], K IOBBIIIEHIIO
y4eOHOI MOTUBAINY CTYJJ€HTOB TEXHNYECKNX HANPaBIeHNII
IOJArOTOBKV BY30B

Bcesonop B. Auppees!, Bragumup V. I'op6ynos?, Onbra K. EBoknmosa’,
Ixopmxus Pumonnu*

"Yysawckuii eocyoapcmeentoiii ynusepcumem umenu V.H. Ynvanosa, Yebokcapot, Poccus
E-mail: andreev_vsevolod@mail.ru
ORCID: http://orcid.org/0000-0002-6969-9468

2 Yysauickuii eocyoapcmeentolti ynusepcumem umenu VI.H. Ynvanosa, Yebokcapot, Poccust
E-mail: vigor21@mail.ru
ORCID: https://orcid.org/0000-0002-3775-6034

* Yysauickuii 2ocydapcmeennolii ynusepcumem umenu VI.H. Ynvsnosa, Yebokcapot, Poccust
E-mail: evdokimova.ok@mail.ru
ORCID: https://orcid.org/0000-0003-0932-1989

* ITapmcxuii 2ocydapcmeennuiii ynusepcumem, Ilapma, Umanus
E-mail: giorgia.rimondi@gmail.com
ORCID: https://orcid.org/0000-0002-2310-6866

DOI: 10.26907/esd15.1.03

22

AHHOTAaLMSA

ITenbio McCefOBaHNA SBAAETCA BBIABICHNE M 0O0OCHOBAaHME HA OCHOBE TPaHCAUCIMIIIMHAPHO-
TO TIOZIXO/ia TTyTeil IIOBBINIEHNA yueOHOI MOTMBALIMM Y CTY/IEHTOB BBICIINX YYeOHBIX 3aBeJleHMII C
TEXHMYECKMMI HallpaB/IeHNAMI IIOITOTOBKM. B 06pasoBaretbHOM Hpolecce, Ifje 006A3aTeNneH ak-
IIeHT Ha CAaMOCTOATEIbHOCTD ¥ TBOPYECTBO, CJIOKHOCTD ITO3HABATENIbHON eATebHOCTY HEPEIKO
TPEBOCXO/IUT VHTE/IEKTyaTbHble ¥ TMYHOCTHBIE BO3MOKHOCTI 00y4JaeMbIX. B pesynbTaTe y HUX
CHIDKAETCS MOTHBAIIMA K yueOHOI JAeATeNbHOCTH. A MEXJy TeM B Iefarorunke pakTop MOTHUBA-
Iy cymMTaercs 6ojee BaKHBIM, YeM YPOBeHb CrocobHocTell. BosHuKaeT mpobnema: Kak MOBBI-
CUTb MOTMBAIIMIO CTY/JEHTOB TEXHNMYECKNMX HAIIPAB/ICHNIT ITOATOTOBKM B YCIOBMAX YCTOXKHEHMS
yde6HOro Marepuana, Kak 3aMEeHUTb MOTUBALMIO 30eranusA Heyay (IIacCMBHOE HOBeJeHMe) Mo-
JIOXKUTETbHON MOTHBAIMEl JOCTVKeHNA (TTOMCKOBOJ aKTVBHOCTDIO) B COYETAHNUM C PACKPBITIEM
MOTEHIIMaIa TBOPYECKON, S3BPUCTUIECKOI iesiTenbHOCTI? ObeciedeHnIo MOTUBALINY 00ydaeMbIX,
PasBUTHIO MX NOVCKOBOJ aKTMBHOCTU CIIOCOOCTBYET CO3JjaHMe YCIOBMII J/Il MPOTHO3MPOBAHNUA
CyOBEKTOM OOyUeHNs Pe3yIbTaTOB CBOEI IeATEeIbHOCTIL U /IS IIPOSIB/ICHS CAMOCTOSTETbHOCTH 1
TBOpYeCTBa. [/ peanusayy STUX yCIOBUIT MBI TIpeJijlaraeM TPaHCAVCIUIIMHAPHOCTD B 06paso-
BaTe/IbHOM IIPOIIecce, MHTErpanuio Bcex GopM OpraHusaruy yuebHOro mpoliecca, yCTaHOBJIEH e
6oree TeCHBIX KOHTaKTOB ((OPMa/MbHBIX U He)OPMANbHBIX) MEX/y IIpeIofaBaTe/ I AMy, Hallpu-
Mep, MOCPECTBOM COBMECTHOI y4e6HO-MeTOAMYeCKOll 1 HaydHOil paboThl. Takas MHTerpanus
OCHOBAHA Ha MJieAX [[eIOCTHOCTH, [MAIeKTUYHOCTH 3aKOHOB IIPMPO/bI, 001IIeCTBa ¥ IICUXIIECKO
HeATeNbHOCTH. MBI BUIVM €€ porb B 06beIHEHNY Pa3HOPOAHBIX 3HAHMIT IO coflepskanmio (06y-
YeHne) U MeTofaM (pasBuTIE) B COUETAHNN C TIOBBIIIEHNEM KaueCTBa OPraHM3aIIOHHO-IIefjaro-
TMYECKOTO COIPOBOXK/IEHMs y4eOHBIX 3aHATMII (Bocmuranue). IIpy TpaHCAMCHMIVIMHAPHON VMH-
Terparuy KOMIIOHEHTOB 06pa3oBaTe/IbHOTO IIpoliecca MOTHBALMA U30eraHnA Heysiad 3aMeHAeTCA
MOTHUBAIIMell JOCTIDKeHNsA 6/1arofiaps B3anMOCBA3M COJlePIKAHNUA NUCIUIIINH, B3aVMOIIPOHIKHO-
BEHIIO Pa3HOPOJIHBIX METOJIOB ITO3HAHMsA, COBEPIIEHCTBOBAHNMIO popM obydeHns Ha ocHose IT.
Pa3HOpOJHbIE 110 CBOETT CYTV TyMaHUTAPHBIE U TeXHIYECKIIe 3HAHNA BOCIPUHIMAIOTCS 1Ie/IOCTHO,
6e3 JIOCKYTHOTO JIe/IeHNA Ha OT/e/bHbIe AUCIUIIMHDL Barogaps B3anMoo6oraieHio MeTo[0B,
TPVCYIUX TEXHNYECKUM ¥ TYMaHUTAPHBIM ITPeZIMeTaM, COBEPIIEHCTBYIOTCA YMEH MOMCKOBOM
nearenpHOCTH. Bonee adpdekTnBHOE N3yUeHMe COflepKaHNA PASHOPOSHBIX AUCIMIUINH, Pa3BUTIE
9BPUCTUYECKUX CIIOCOOHOCTEN, SMOIMOHANBHO-BONEBON CPephl COCOOCTBYIOT HOPMIPOBAHIIO
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NepeKPECTHBIX KOMIIeTEHIIMIT, OOIMX JIA TPYIIbI AMCIMIUIMH, HaBHIKOB COBMECTHON paboTHhI,
4TO M03BOJIAET 06y4aeMOMy BbIOUpaTh GoJiee TPyAHbIE, HO COLMANbHO 3HAYMMBIE L€/, CBA3AH-
HbIE C IOTyYeHNeM IPOPeccui.

KrroueBbie cmoBa: TeXHMYECKMil GakanaBpyar, TPaHCHUCIMIUIMHAPHAA MHTErPAIA, MOTBALIA
TOCTIKEHNA, TOMCKOBAA [IeATeTbHOCTD, TACCUBHOE IIOBEIeHIeE.

Introduction

The time in which engineering knowledge evolves is comparable with the length of
university study. During this time, the volume and complexity of the educational material
to be mastered increase. Therefore, it is desirable and necessary for student to know how
to study those or other disciplines — the methods of self-development, and the ways of
self-motivation - to improve his/her cognitive activity.

As connections between parts of study material increase, the role of holistic methods
of learning and methodological support of the educational process also increase. The
methodological culture cannot be transferred in finished form, as it is constantly being
changed and reassessed in the process of problem solving (Clausen and Andersson 2019;
Tawfik et al. 2019). In this regard, we note the importance of communicative qualities
(Hursen 2019), as well as organizational and methodological aspects of the educational
process (vanOostveen et al. 2019). Usually universities engineering faculties do not
pay sufficient attention to these aspects. However, the students’ pragmatic interest in
obtaining professional knowledge is helpful; for example, when studying humanities,
where Kitova (2018) has investigated the relevance in training highly qualified engineers.
Social and humanitarian disciplines in engineering education are necessary, not only
to develop students' communicative skills and creative thinking, but also to change the
thinking stereotypes for adoption of modern global trends in sustainable development.
Engineering faculties’ students are, as a rule, interested in humanities, but when faced
with the need to make an effort they often push humanitarian subjects to the background.
The problem is particularly relevant for Russian engineering education, since for many
years the prevailing attitude was that humanitarian knowledge in engineering training was
given secondary importance. The complexity of the humanitarian aspects of engineering
education lies in the fact that in its implementation it is necessary to establish connection
between humanitarian and technical knowledge. This, in our opinion (Gorbunov et al.
2019; Andreev et al. 2017), could be achieved through the ideas of transdisciplinarity.
The relevance of a wider interdisciplinary and transdisciplinary approach for educational
process with the aim of helping students develop meaningful skills to achieve greater
success in the chosen field of professional activity is also actively supported by many
researchers (McDonald et al. 2018; Tejedor et al. 2018; Balsiger 2015; Moore et al. 2018;
Kudo et al. 2018; Barrera et al. 2018; Pohl et al. 2018).

The development of students' motivation to learning is an essential factor in
education. The personal needs the behavioural motives that result from them, are one
of the key concepts in psychology and pedagogy. It should be noted that motivation
theories in education are very diverse. Motivation regarding achievement is understood
as a person’s striving to maximize the results of those activities to which evaluations
of success or failure can be applied. In this case, achieving something too simple is not
regarded as success, and failing to achieve something too complex is not experienced as
failure (Heckhausen 1967).

The theory of self-determination is one of the most popular theories of human
motivation (Deci and Ryan 2008). It identifies following three basic human needs, which
include self-determination (autonomy), competence and relatedness.

According to Gardner and Lambert’s psychological studies in second-language
acquisition there are four types of motivation (Gardner and Lambert 1959).
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1. Intrinsic, linked to the sphere of affections and desires.

2. Extrinsic, linked to external factors such as education.

3. Integrative, that is the motivation of those who wish (intrinsic supplementary
motivation) or must (extrinsic supplementary motivation) integrate into culture different
from their own.

4. Instrumental, when learning can have positive impact on the educational or
professional field.

Similarly, Balboni (2002), traced three fundamental macro-categories, centred on the
student's personality related to study motivations:

1. Duty, the obligation to learn, for instance in the school setting, which, if not
supported by real interest, produces learning but not acquisition: the contents are stored
in the short-term memory and soon forgotten.

2. Need, motivation linked to the left cerebral hemisphere, in which the learner is
aware of the need to develop specific knowledge to reach a goal.

3. Pleasure, motivation linked essentially to the right hemisphere, but which can also
involve the left, thus becoming very powerful.

Troisi et al. (2018) by means of Big Data analysis investigated heterogeneous and
multifaceted factors that shape students' motivations in favour of choosing one university
or another for higher education. According to the results obtained, motivations are formed
mainly on the basis of training proposals, the material bases, employment prospects,
the prestige of the university, the affordability of studies, mutual communication,
organizational structure, and environmental sustainability.

Motivation has been investigated by many scientists in various scientific fields (Ryan
2012). Many studies in education are based on the use of a single theory of motivation.
Alkaabi et al. (2017) analysed some aspects of simultanecous application of several
motivation theories in educational studies.

The use of practice-oriented tasks to increase engineering students’ motivation in
learning of fundamental scientific disciplines was systematized and summarized by
Politsinsky and Demenkova (2015), and Filho et al. (2016). Politsinsky and Demenkova
(2015) concluded that a practice-oriented approach helps to increase of learning
motivation.

Martinez-Cerda et al. (2018) explored online learning as a technology that provides
lifelong potential for continuous updating of knowledge and new skills. The habits,
motivations and technical abilities of students in using mobile devices in the learning
process have been investigated by Bogdanovi¢ et al. (2014). Arango-Lopez et al.
(2019) concluded that the use of pervasive games in higher education acts as means of
increasing of student motivation to learn. Bawa et al. (2018), using multiplayer online
games, performed comprehensive study of the factors that students consider motivating
to master the curriculum. The use of visualization technologies for fundamental concepts
of economic and mathematical modelling and the problem of organizing knowledge
in successive scenarios of an educational game with the aim of increasing the learning
motivation of students was studied by Smeureanu and Isaila (2017).

The tendency to loneliness in first-year students during the adaptation period in
universities in the USA and Canada was studied by Nguyen et al. (2019). It was concluded
that these tendencies do not necessarily indicate social discomfort, but are in particular,
due to the fact that parents support their children’s sense of independence and contribute
to its development.

Zhou and Wang (2018) analysed students’ motivations to participate in social
movements. Dunne (2013) conducted research on students’ motivation to voluntarily seek
intercultural contacts at a university campus. One of the results of analysis is that students'
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intercultural contacts are based on a pragmatically “perceived utility” perspective. Interest
in others, the idea of joint future, and the desire to learn other cultures are less significant
factors.

Rao (2016) analysed teachers’ motivation in higher education on the basis of
McGregor’s X and Y theories (McGregor 1960). Significant factors in motivation terms
to achieve goals in the professional activity of university teachers were analysed by Janke
and Dickhéuser (2018). The experience of training undergraduate teachers of technical
disciplines at the Czech Technical University in Prague was summarized by Andres and
Svoboda (2018).

Research problem

Contemporary educational process requires independence and creativity.
Furthermore, the difficulties implied in cognitive activity often go beyond the students’
intellectual and personal capabilities. As a result, their motivation for learning activities
falls. Meanwhile, high positive motivation can be a compensatory factor in case of
insufficiently high abilities. Motivation importance in the educational process is due to the
fact that the student must perceive situation as significant, and deserving their attention.

We believe that the phenomenon of achievement motivation contributes to
development of individual self-dependence and manifestation of students’ searching
activity. In this regard, instead of the more common motivation for avoiding failures, the
teacher needs to strive to provide the students with a positive achievement motivation,
requiring the expression of volitional qualities. The problem arises: how to increase
students’ motivation for learning of engineering subjects in situation of increasing
complexity of educational material, and how to replace failure avoidance motivation
(passive behaviour) with positive achievement motivation (search activity) in combination
with creating of creative and heuristic potential?

Materials and research methods

To identify the level of need for achievements of engineering specialties students
the researcher took a basis test dedicated to achievement motivation “Need for goal
achieving”, published by Yu.M. Orlov (1978). This test is a proven tool and can be used to
assess the motivational characteristics of respondents from different age groups, including
in combination with other psycho-diagnostic methods (Slavutskaya and Slavutskii 2018).

1. I think that success in life depends more on chance than on calculation.

2. If T lose my favourite activity, life will lose all meaning for me.

3. For me, in any case, it is not the execution that is more important, but the outcome.

4. Tbelieve that people suffer more from failures at work than from bad relationships
with relatives.

5. In my opinion, most people try to reach distant goals, not close ones.

6. In life I have had more success than failures.

7. 1like emotional people more than active people.

8. Even in normal work I try to improve some of its elements.

9. Absorbed in thoughts of success, I can forget about safety precautions.

10. My relatives and friends consider me lazy.

11.1 think that circumstances are more likely to blame for my failures than I am.

12. Patience in me more than abilities.

13. My parents controlled me too tightly.

14. Laziness, not doubt in success, often forces me to give up my intentions.

15. I think that I am a confident person.
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16. For the sake of success, I can take risks, even if the chances of succeeding are slim.

17.1am a hardworking person.

18. When everything goes smoothly, my energy increases.

19. If T were a journalist, I would write more about the original inventions of people
than about incidents.

20. My relatives and friends usually do not support my plans.

21. The level of my requirements for life is lower than that of my friends.

22. It seems to me that there is more perseverance in me than abilities.

All questions must be answered “Yes” or “No”. The questionnaire key is:
- “Yes” answers to questions: 2, 6, 7, 8, 14, 16, 18, 19, 21, 22;
- “No” answers to questions: 1, 3,4, 5,9, 11, 12, 13, 15, 17, 20.

One point is awarded for each answer, that matches the key, and the total amount of
points is calculated. The results are interpreted as follows:

0 - 6 points correspond to low motivation in achieving the goal;

7 - 9 points correspond to reduced motivation in achieving the goal;

10 - 15 points correspond to an average motivation in achieving the goal;

16 - 18 points correspond to an increased motivation in achieving the goal;

19 - 22 points correspond to high motivation in achieving the goal.

The study was carried out in the faculty of radioelectronics and automation of the
Chuvash State University. Undergraduate students of the first year (18 people) and fourth
year (9 people), as well as master students (8 people) were tested. A reference, group of
teachers (4 full professors and 6 associate professors) was also tested. The average values
of the number of key matches for all respondents’ groups were calculated to provide a
quantitative interpretation of the test results.

To study the various aspects of motivation learning we used the observation method,
understood as purposeful and systematic collection and synthesis of objective scientific
information, obtained in conditions that are natural for students participating in the
educational process.

This systemic approach considered the entire system of training of engineering
specialties students in the form of single complex of interrelated elements. It enabled
a movement from classical understanding of transdisciplinary approach to the idea
of transdisciplinary integration of all components of the educational process in the
engineering bachelor degree program.

Results and discussion

The initial trial testing on a small number of respondents delivered the predicted
result: the teachers are most motivated, then master students, and the least motivated
were undergraduate students (Table 1a). The results did not show the difference between
the first and fourth (final) year undergraduate students. Table 1a shows the number of
key matches with the answers given to each question of the questionnaire by respondents
in four different groups: “First year undergraduates”, “Fourth year undergraduates”,
“Masters”, “University teachers”. The proportions of coincidence of the key with the
answers of the respondents in each group are shown in Fig.1 while the distribution of
points scored by the respondents of each surveyed groups is presented in Fig. 2. The
sample size is small, since generalization of the results for the general population was not
the purpose of the study. The survey was conducted anonymously and respondents were
selected randomly. The test confirmed its diagnostic capabilities by the fact that when we
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re-tested students with high and low training levels, we got results that almost coincided
with the initial ones. Then basic testing was conducted on a larger, statistically significant
contingent of students. The results are shown in Table 1b.

Table 1a: Number of matches of the tests key with respondents’ answers to each question

Test’s Number of matches with the test’s key
uestion First-year Fourth-year
%umber undergrzduates undergraguates Masters Teachers
1 9 7 3 7
2 3 0 0 6
3 5 7 6 6
4 15 7 7 9
5 7 1 5 5
6 14 5 7 10
7 13 2 5 3
8 14 9 6 9
9 13 7 4 8
10 10 6 6 8
11 17 8 8 8
12 12 4 4 5
13 15 7 7 9
14 8 4 4 5
15 6 1 3
16 12 5 6 7
17 4 1 1 3
18 18 9 4 7
19 8 5 6 8
20 12 5 7 6
21 3 0 1 6
22 6 2 6 6
Arithmetic 12.3 11.9 13.0 14.4
mean
Table 1b: The basic testing results
= First year Second year Third year Fourth year
% | Testscores | undergraduates | undergraduates | undergraduates | undergraduates
= (n=62) (n=46) (n=48) (n=40)
19 - - - 1 (2.5%)
ﬁo 18 - - - -
s 17 - 1(2.2%) - 1(2.5%)
16 2 (3.2%) 3 (6.5%) 3 (6.3%) 3(7.5%)
° 15 2 (3.2%) 4 (8.7%) 5(10.4%) 5(12.5%)
& 14 15 (24.2%) 9 (19.6%) 6 (12.6%) 12 (30%)
;5 13 20 (32.3%) 7 (15.2%) 11 (22.9%) 7 (17.5%)
12 11 (17.7%) 9 (19.6%) 5 (10.4%) 4 (10%)
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= First year Second year Third year Fourth year
% | Testscores | undergraduates | undergraduates | undergraduates | undergraduates
. (n=62) (n=46) (n=48) (n=40)
11 10 (16.1%) 5 (10.9%) 8 (16.7%) 6 (15%)
10 - 5 (10.9%) 5 (10.4%) -
5 9 1(1.6%) 3 (6.5%) 2 (4.2%) 1(2.5%)
S 8 - - 1(2.1%) 1(2.5%)
7 1 (1.6%) - 1(2.1%) -
6 - - - -
5 - - 1(2.1%) -
Arithmetic 1.1 127 11.0 135
mean
1
0,8
0,6
0,4
0,2
0
1 3 5 7 9 11 13 15 17 19 21
Serial numbers of test questions
First year undergraduate students
——Fourth year undergraduate students
——M aster students
——University teachers
Fig. 1. Dependence on serial number of the test question of ratio of the number
of matches with the test’s key to total number of respondents in each group
1
0,8
0,6 ®From 7to 9
04 1 = From 10 to 15
02 1 = From 16 to 18
0 -
2 o 8 2 3
- S < 7=
SSZ 258 = 52
>E8 o EO° 2 Z 8
% BT § = 1Z] =51
=52 g 2 5 o
Lo ® o575 @ 2
S
=
Fig. 2. Distribution of test results in points according to the test’s key
for all groups of respondents
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Most of respondents in all of four groups scored from 10 to 15 points, i.e. had an
average motivation to achieve the goal (Fig. 2). There was a small proportion of respondents
among first-year undergraduates (11.11%) and among teachers (20%) who scored from
16 to 18 points, i.e. with increased motivation to achieve the goal. There were none in
this category among the respondents belonging to groups of fourth-year undergraduates
and masters. A small proportion of student scored from 7 to 9 points, i.e. with reduced
motivation in goal achieving. The average score obtained by first-year undergraduates
was 12.3, by fourth-year students 11.9, by master students 13.0 and by teachers 14.4.
There were no significant differences between first- and fourth-year undergraduates in
the average level of achievement motivation. This means that the educational process
does not develop the need for achievement. On contrary, a small proportion of first-year
students (11.11%) with increased motivation to achieve goal “dissolves” towards fourth
year (Fig. 2). The test results show that, although there is a noticeable difference in the
average indicators of masters, undergraduates and teachers, these variations occur strictly
in the interval from 10 to 15 points. Thus, both students and their teachers have an average
motivation to achieve their goals.

Correlation coefficients between data shown in Table 1a were calculated giving the
following values.

 R(First year undergraduates, Fourth year undergraduates) = 0.6944;

* R(First year undergraduates, Masters) = 0.6643;

 R(First year undergraduates, Teachers) = 0.5572;

* R(Fourth year undergraduates, Masters) = 0.5133;

* R(Fourth year undergraduates, Teachers) = 0.5703;

* R(Masters, Teachers) = 0.6000.

The correlation coefficient between indicators of teachers and students increases as
they progress to more advanced years. Thus, the motivation level of students tends to
reach the level of teachers. Our conclusion is self-evident: it is necessary, first of all, to
increase teachers’ achievement motivation, because success-oriented teachers can guide
students along the path of learning success.

0,8
0,6
= Low
[ ]
0.4 A?/erage
High
0,2 4
0,
8 = 2 2 2
= S S = [ 8=
S22 0= g S= 2 S = 2
0T = iR = g T =
o) < £ 0 ~ S5 = £ 05
2 S IR =] T Mg E oS
= O = =
£27 g2% 23% 237
g @ e = g
= 5 = =)

Fig. 3. Distribution of testing results of the basic group of respondents
by levels of motivation and training years

The small range of arithmetic means of the test results represented in Table 1b,
meant that we were unable to make unambiguous conclusions. Therefore, focused on the
distribution of results for the high, average and low levels (Fig. 3). There show that the
average level of motivation reduces from the first (0.775) to third (0.563) years of study.

Tur IMLeH3MPOBaHsI ABTOPOB — JINLEH3Ks TBOpYecKoro coobiecrsa CC-BY 29



Education and Self Development. Volume 15, Ne 1, 2020

We explain the rise in the fourth year (0.675) as the increased responsibility of students
to graduation work, and a significant “dropout” of students unmotivated to study (40
people left). We also note the fact that, from the point of view of the theory of quality
management, close values to the left and to the right of the central one indicate, that the
investigated phenomenon is “streamlined” and it approaches the normal distribution law.
Further, in the most typical range of test results (in average), first-year students (77.5%)
have the highest results, therefore, we cannot say that the educational process noticeably
changes students' motivation.

Table 2 shows number and percentage of matches with the key for each of the test
questions for undergraduates and teachers as the most different categories with respect
to test results.

Table 2: Comparison of test results.

Test’s question Teachers Undergraduate Difference
number students (in %)

1 7 (70%) 16 (59%) 11

2 6 (60%) 3(11%) 49
3 6 (60%) 12 (44%) 16
4 9 (90%) 22 (81%) 9

5 5 (50%) 8 (30%) 20
6 10 (100%) 19 (70%) 30
7 3(30%) 15 (56%) 26
8 9 (90%) 23 (85%) 5

9 8 (80%) 22 (81%) 1

10 8 (80%) 16 (59%) 21
11 8 (80%) 25 (93%) -13
12 5 (50%) 16 (59%) -9
13 9 (90%) 22 (81%) 9

14 5 (50%) 12 (44%) 6

15 3 (30%) 11 (41%) 11
16 7 (70%) 17 (63%) 7
17 3 (30%) 5 (19%) 11
18 7(70%) 27 (100%) 230
19 8 (80%) 7 (26%) 54
20 6 (60%) 17 (63%) -3
21 6 (60%) 3 (11%) 49
22 6 (60%) 8 (30%) 30

We examined more closely the test questions 2, 6, 7, 10, 18, 19, 21, 22 for which
surveyed categories of respondents show the greatest differences.

* Question 2 showed a higher level of achievement motivation for teachers (60%)
than for undergraduate students (11%). The reason may be that the teachers have a job
that they value, but students do not have this yet.

» For question 6 we explain the 30% difference by the fact that students’ life and
professional experience are too limited as yet.

* In case of question 7 the best result (-26 points) was achieved by the students.
Youth and its attitude to life turned out to be more significant than the restrictions and
stereotypes formed by years of working life.
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* In case of question 10, the older respondents, have more obvious discipline and
diligence.

* In case of question 18 we draw attention to the noticeable tendency among students
to match the test’s key (-30 points). This means that for young people the emotional factor
is more important. It follows that it is necessary that the learning process develops on the
background of positive emotions: however, as a rule, teachers underestimate this factor.

* In case of question 19 the biggest difference is in favour of seniors (a difference
of 54 points). This is apparently due to the lesser professional orientation of young
respondents, and, as a result, the easy “switching” of students to information that is far
from professional topics.

* In case of question 21 older subjects have a significant advantage here (a difference
of 49 points): younger subject have more complaints and demands for life. It is possible
that this is a natural age-related feature as a guarantee of development, but the test does
not give evidence for this.

* In case of question 22 the advantage is again in favour of full and associate
professors (30 points). They have more perseverance of which they are aware, and
skills are considered just as a necessary condition for their professional activity. On the
contrary, because of less experience the younger generation believe in their abilities, and
do not give due importance to strong-willed qualities, in particular, perseverance.

From the answers to questions 2, 6, 19, 21 we conclude that: due to lesser life and
professional experience, students cannot objectively compete with teachers in essence
of these questions, i.e. passion for the profession (question 2), the presence of positive
experience (question 6), and professional aspiration (question 19).

The conclusion to the answers on questions 10, 22 is the following: the educational
process should more intensively develop such personal qualities as industriousness,
perseverance, perseverance, will, etc.

From questions 7, 18 we conclude that, to increase students’ motivation, more
attention should be paid to the emotional factor.

The test for achievement motivation did not reveal differences between the first and
the fourth years students. This is an unexpected and revealing result. Thus, the educational
process of bachelors training does not instil students with the need for achievements,
manifested in the desire for success, perseverance, perseverance in resolving problem
situations in the business (educational) sphere, and self-confidence.

Despite the differences of points of view shown in responses of students and
teachers to the questionnaire, the survey results imply a certain relationship between the
motivations for the success of students and their teachers. In order to teach university
students with a high motivation for success in their professional activities, teachers, first
of all, must have a no lesser degree of motivation for success than that of students.

The main principles to increase students’ motivation, include the need to create
conditions (1) for the subject to predict and anticipate learning outcome of the training;
(2) for manifestation of self-dependence and creativity. The rationale for this is as follows.

Firstly, itis known from psychology, that the human activity is more effective, the more
one strives to carry it out. Simultaneously efficiency depends on strength of these needs
and the subjective perception of the possibility of meeting them. The last is carried out
consciously and unconsciously by considering ideas about the means available to satisfy
an urgent need. The comparison, creates motivating information. The greater forecast
uncertainty about an event, the more information will be obtained when implementing this
event. Consequently, the subjectively estimated probability of succeeding in a particular
activity (for example, the chance of succeeding in an independent task) should not be too
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low nor too high. If the forecast is 100% or vice versa, close to zero, then there will be no
desire to carry out such activities.

Secondly, self-dependence is characterized by greater tension and less confidence
in the results compared to repetitive activities. Consequently, if difficulties overcome
the motives of interest, sense of duty and need, motivation for independent work and
search activity can decrease. Therefore, we need a gradual transition from rote activity to
self-organization based on the one’s emotional-volitional sphere. On the other hand, this
would develop a search for adaptation in which the vector and intensity are determined
by the individual’s cultural, intellectual and volitional potential, as well as by the degree
of development of the need for self-esteem as a non-reflexive psychological mechanism
of personal adaptation.

Thirdly, the basis of creativity — the ability to apply learned activities to different
situations, the desire to find a solution and, even better, to find good solutions — lies
in a non-reflexive mental activity. It works better for tasks perceived by the subject as
the most important. Therefore, learning activities should be not only significant for the
subject, but rather dominant. This means that at this stage students should perceive their
current activity as the main one. It is argued (Coeckelbergh 2018) that, in order to obtain
creative results, “techies”, in addition to logical thinking, need to develop their figurative-
emotional sphere and be able to use it. Simultaneously, some of the initial knowledge and
skills necessary for obtaining a creative solution should be brought to the level of skills,
and this is done through imitative practical activities.

In the neurobiological field motivation to study is defined as a never-ending process
of Stimulus Appraisal: the students’ brain receives inputs from the external world and
confronts them with needs, desires and previsions; on these bases input can be assessed
positively or negatively, and consequently, it is sent from the working memory to the
brain centres assigned to learning, or blocked until the relative memory trace definitively
decays (Schumann’s Acculturation model and the theory of emotional evaluation of input
(Schumann 1999)). In this perspective, a highly motivated learner is neurobiologically
more receptive to any kind of input. If then the learner is accurately prepared and calibrated
by the teacher based on the learning path already completed (learning prerequisites) and
the objectives set, a real “team game” can be established. In the same way, however, the
teacher's efforts should be concentrated towards less motivated, or differently motivated,
students: acting on the input, and making sure that, as far as possible, this meets their
expectations, to stimulate motivation and facilitate learning.

As the degree of self-dependence and creativity increases, the difficulties in cognitive
activity often go beyond the student’s intellectual and personal resources. This implies
that the motivation for such activity decreases. In this case it is important to ration
support in resolving problem situations in the form of “friendly interface”, a correctly
chosen combination of motives of responsibility and interest. Maintaining the difficulty
of educational material at the optimal level for the learner is facilitated by the activity
approach and attention to knowledge reliability (for the interrelation of rational and non-
reflexive spheres). The dominant aspect of this activity is promoted by taking into account
personal orientations, knowledge reliability, and the value of the individual.

The personal value of educational material is realized through individualization of
the curricula, as well as the correlation of professional orientation of educational process
and its humanitarization. Humanitarian knowledge not only forms spiritual values, but
also motivates socially significant activities. Thanks to their methods humanities develop
the emotional-volitional sphere, and the learner’s ability to form a holistic perception of
phenomena. A combination of verbal and figurative forms of information is necessary for
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their development. To transform information into knowledge, verbal perception must be
supplemented with non-verbal activity (Gorbunov and Evdokimova 2018).

Inaddition to Education, i.e. transforming information into knowledge, the educational
process includes Development and Upbringing. Development is the expansion and
enrichment of intellectual and general personal qualities, including search activity as an
alternative to passive reception of knowledge. There is a transdisciplinary methodological
approach (Fig. 4), which combines heterogeneous knowledge of content and methods,
related to the ideas of integrity, dialecticity, integration of the laws of nature, society and
mental activity. We believe that transdisciplinarity as holistic methodological approach
could be applied not only to combine the content and methods of different disciplines, but
also to integrate entire set of components of the educational process (Fig. 5).

Subject 2
Subject 1 Subject N

Knowledge Space

Fig. 4. Transdisciplinary approach in education, implying absence
of rigid disciplinary boundaries.

Education Knowledge Space

Subject 1

Upbringing
Subject N
Development Subject 2

Fig. 5. Transdisciplinary approach in education, expanded integration
with all forms of the educational process (Education, Development, Upbringing)

Considering the triad “Education, Development, Upbringing” we propose to raise
the idea of transdisciplinarity to the level of transdisciplinary integration of contents
and methods of humanities (philological and psychological-pedagogical disciplines)
and technical disciplines and, most importantly, in combination with other components
of educational activity, for instance, their behavioural aspects. In other words,
transdisciplinarity involves the integration of professional and general cultural education,
intellectual qualities and emotional-volitional sphere.

Transdisciplinary integration of the components of the cognitive process is aimed at
increasing student's motivation and implies increasing attention to conditions and means
of educational process: independent work and research activity, individualization of
training programs, professional orientation of the studied educational material, ensuring
the dominant value of activity, predicting the results of work, the relationship of logical
and figurative thinking, the combination of self-organization with external control (by
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the teacher and technological instruments). This also implies the humanization of the
educational process. The methods used in the humanities to recreate a holistic picture
of different connected phenomena contribute to the development of systemic and
figurative thinking, the emotional sphere and creative activity. Our experience shows
that consistently taught, Language and Literature, Psychology and Pedagogy actively
influence on the development of global abilities and professional thinking, contribute
to improvement of intellectual and personal qualities related to academic and then
professional activities, communication skills, and the ability to express one’s thoughts.

Currently, the teachers’ role is shifting towards organizing and providing pedagogical
support in the educational process, primarily in the performance of students educational
and research work. The last contributes to development of will, perseverance, curiosity,
and overcoming a “superficial” attitude to the discipline. The teacher’s activity implies
increased focus on individualization and professional orientation of training programs, as
well as the dominant role of practical activity. This is directed towards the development
of the students' need for achievements, their understanding of education as a necessary
condition for their success in the professional sphere, increasing their motivation through
the consideration of personal and intellectual qualities relevant to the educational
process (emotional-volitional sphere, activity, communication skills, erudition, heuristic
techniques). Such tutorship should be aimed at diagnosing of causes of difficulties and
their elimination, i.e. the support in searching and cognitive activity in the “zone of
proximal development”. In terms of the external conditions of organization and forms of
the educational process, one of the pedagogical means for educating and increasing the
student's motivation is the pre-established rules and their careful observance. As they deal
with the prestige of the individual, they create the conditions for students to perform the
necessary activities. From the point of view of learning theories, this is timely (rather than
delayed) “reinforcement”.

The individual’s awareness of their own responsibility for the outcomes of educational
activities develops their self-esteem, self-respect and search activity. In addition, the
student's motivation relies significantly on the use of computers, not only as a source
of educational information, but also as a means of controlling the cognitive process.
Simultaneously, an interactive mode of operation and the practical aspects of this activity
contribute to ensuring proper control and accounting and the emergence of independence
and creativity.

Conclusion

Transdisciplinary integration of the educational process components increases
students study motivation. Simultaneously, the motivation for avoiding failures is
replaced by achievement motivation due to the content interrelation of disciplines, the
inter-penetration of heterogeneous methods of knowledge, and the improvement of 1T-
based forms of education. Professional and general cultural training are combined, the
intellectual qualities and the emotional-volitional sphere of the personality are developed.
Through the mutual enrichment of technical and humanitarian disciplines, both logical
and imaginative thinking are used, while heuristic activity skills are improved.

Regarding the forms of educational process organization, we remember the role and
worth of the rating system of control, to help predict the results of education. This is a key
point. The established rules and their careful observance develop students' self-esteem,
self-respect, searching activity skills. Affecting the individual prestige, they confront the
learner’s need to perform certain necessary activities. Motivation for particular activity
depends on the student’s interest in it (the strength of needs) and the projected possibility
of successfully performing this activity, while the forecast is obtained by comparing (often
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unconsciously) one's idea of the means necessary for this with the resources available.
Grades must be given for real results. The rating system allows to “digitalize” the education
results and take them into account when individualizing education.

Transdisciplinary integration of educational process components contributes to
more effective acquisition of different disciplines content, as well as the development of
heuristic abilities and emotional-volitional sphere. Cross-competences, that are common
for group of disciplines, are developed, as well as skills in integrating formal and informal
actions, analysing multifaceted information and joint activities. This allows learners to
abandon insignificant activities in favour of more difficult but socially significant goals
related to the acquisition of their future profession.
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