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Abstract.

The relevance of the article lies in the lack of experimentally verified methods for developing environmental com-
petence in future teachers of specialized subjects from agricultural vocational education institutions.

The article aims to experimentally verify the author’s methods for developing environmental competence in future
teachers of specialized subjects from agricultural vocational education institutions.

Research methods include the following: theoretical (analysis, synthesis, comparison — to clarify the concept of
“environmental competence of future vocational agriculture teachers”; to describe its structure, criteria, indicators and
levels of development); empirical (questionnaires, observation of participants in the educational process, pedagogical
experiment, methods of mathematical statistics — to determine the status and levels of environmental competence in
future teachers from vocational education institutions).

Results: The article presents the author’s methods for developing environmental competence in future teachers of
specialized subjects from agricultural vocational education institutions. These methods ensure continuing improvement
of the necessary knowledge, skills and abilities. Next, they nurture future teachers’ awareness of the physical environ-
ment and its impact on one’s professional and daily activities, and vice versa. Finally, the author’s methods increase
future teachers’ environmental literacy.

Conclusions: The results of the formative experiment indicate some positive dynamics in the levels of environmen-
tal competence in future teachers of specialized subjects from agricultural vocational education institutions. This proves
the effectiveness of the author’s methods. It has been experimentally confirmed that the differences between control and
experimental groups are statistically significant by all criteria: the motivational criterion (a sufficient level — 0.18%, a
high level — 15.75%), the cognitive criterion (0.14% and 6.21%, respectively), the activity-related criterion (1.2%, and
13.21%), the actor-related criterion (0.6% and 11.78%).

Keywords: vocational education, environmental competence, future teachers, pedagogical experiment.

Introduction. Nowadays, it is crucial to dis-
cover ways of solving the global environmental cri-
sis. In the early 21st century, the civilized world
witnessed and realized the scale and possible con-
sequences of environmental neglect at all levels
(planetary, national, personal). Despite the global-
ity of environmental problems, the solution must
begin with the personal level at which environmen-
tal awareness, values and culture are formed. It
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must be noted that this strategy for raising environ-
mental awareness among citizens is regulated by
the state and is implemented by the education sys-
tem. The key actor in this process is the teacher
(mentor, coach, facilitator), namely, a person
whose environmental competence affects the de-
velopment of future specialists as citizens in the
post-industrial era with all its environmental prob-
lems and prospects.
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Sources. This research relies on scientific views
on a) the goals, objectives and principles of environ-
mental education (N. Avramenko, N. Bakhmat,
P. Bachynskyi, M. Bauer, O. Mitriasova, N. Ridei);
the ways of developing environmental culture in pu-
pils and pedagogy students (N. Kulalaieva,
L. Pavliuk, H.Ponomarova, M. Shved); environ-
mental views of agriculture students (N. Nehrutsa);
environmental competence of pupils and students
(O. Horenkova, L. Lukianova, V. Marshytska,
S. Tytarenko); environmental competence in the
context of 21st-century skills and values (H. Od-
noroh, O. Radkevych, V. Radkevych, M. Yershov).
The standard procedure for conducting a pedagogi-
cal experiment (P. Luzan, I. Sopivnyk,
S. Vyhovska) has determined an algorithm for ex-
perimental verification of the effectiveness of the
author’s methods.

The article aims to experimentally verify the au-
thor’s methods for developing environmental com-
petence in future teachers of specialized subjects
from agricultural vocational education institutions.

Research methods include the following: theoret-
ical (analysis, synthesis, comparison — to clarify the
concept of “environmental competence of future vo-
cational agriculture teachers”; to describe its struc-
ture, criteria, indicators and levels of development);
empirical (questionnaires, observation of partici-
pants in the educational process, pedagogical exper-
iment, methods of mathematical statistics — to deter-
mine the status and levels of environmental compe-
tence in future teachers from vocational education
institutions; to evaluate the accuracy, reliability and
effectiveness of the selected empirical tools).

Results and discussion. As required by the edu-
cation standard, future teachers should acquire ge-
neric and discipline-specific competences. Concern-
ing vocational agriculture teachers, environmental
competence is viewed as one of the main compe-
tences. The very concept of environmental compe-
tence as a psycho-pedagogical phenomenon is con-
stantly optimized. It, as well as its structure, depends
on the development of environmental studies as a
field of scientific knowledge.

In pedagogy, there are several approaches to de-
fining the concept of “environmental competence”.
V. Marshytska (2005) claims that “environmental
competence is one’s ability to act accordingly in
everyday life and towards the natural environment,
to use the acquired knowledge, skills and experience
to make concrete decisions in full awareness of their
consequences for nature”. S. Aleksieiev (2006)
views environmental competence as “one’s ability to
solve different problems that may occur in life and
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work with the help of wvalues and motives,
knowledge, learning and life experience, individual
characteristics”. L. Rudenko (2008) believes that
“environmental competence consists of one’s readi-
ness and ability to practically solve environmental
problems, personal qualities combined with the nec-
essary stock of knowledge and skills to act effec-
tively and expediently in problematic situations in
different areas and discover the right ways to solve
them”. According to L. Tytarenko (2007), environ-
mental competence is “one’s ability to apply envi-
ronmental knowledge and experience in profes-
sional situations by prioritizing environmental val-
ues and non-pragmatic motivation of interaction
with the environment and realizing the responsibil-
ity for environmental consequences of one’s profes-
sional or other activities”. At the same time, some
researchers state that environmental competence is
“a set of abilities to solve various problems in eve-
ryday life and at work based on the respect for na-
ture, learning and life experience, as well as individ-
ual needs and motives” (Lukianova and Horenkova,
2008).

Given the aim of this research, a detailed analysis
of approaches to defining the specified concept al-
lows one to interpret environmental competence as
one’s quality that systematically combines the ac-
quired environmental knowledge, skills, abilities,
patterns of environmentally friendly behaviour, en-
vironmental values and readiness to act accordingly
in professional, pedagogical and life situations, ad-
hering to non-pragmatic motivation to interact with
the environment.

Environmental competence serves as the basis for
developing environmental culture in future voca-
tional agriculture teachers. It consists of the follow-
ing components: motivational, cognitive, practical,
self-evaluative.

Concerning the specifics of research objectives,
it has been agreed to assess environmental
knowledge of future vocational agriculture teachers
through a parallel pedagogical experiment. The ex-
periment was conducted at Mykolayiv National
Agrarian University, Lviv National Agrarian Uni-
versity, Rivne State University of Humanities, the
National University of Water and Environmental
Engineering, Polissia National University.

The experiment aimed to verify the effectiveness
of the author’s methods for developing environmen-
tal competence in future teachers of specialized sub-
jects from agricultural vocational education institu-
tions. If there are appropriate pedagogical conditions
in educational institutions, as the research hypothe-
sis assumed, then one can achieve positive dynamics
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in all the components of future teachers’ environ-
mental competence. These pedagogical conditions
should be as follows: motivating future teachers to
gain environmental knowledge; updating profes-
sional teacher training with the latest environmen-
tally friendly technologies; promoting the use of in-
teractive pedagogical technologies in professional-
environmental training of future teachers.

A total of 384 respondents was determined as the
required number for the conduct of the experiment.
In fact, 397 university students (future vocational
agriculture teachers) participated in the experiment.
The typical selection method was employed to en-
sure the representativeness of experimental and con-
trol groups. The respondents were randomly divided
into groups. The control group (CG) involved 199
students (n1=199) and the experimental one (EG)
198 (n2 = 198). The ascertaining stage of the exper-
iment indicated that both EG and CG did not show
any significant differences in the levels of students’
discipline-specific training, as well as in the motiva-
tion for learning. The latter is seen as the basis for
obtaining objective results on environmental compe-
tence levels in future teachers.

The experiment has allowed one to identify levels
of environmental competence in future vocational
agriculture teachers by certain criteria and corre-
sponding indicators: the motivational criterion
(one’s attitude towards nature as an indisputable
value; one’s responsibility for preserving the envi-
ronment; awareness of oneself as part of nature; the
need for energy and resource conservation; the pres-
ence of environmental values and incentives in life
and work); the cognitive criterion (a system of envi-
ronmental knowledge (in the framework of natural

sciences); knowledge about protection of the natural
environment, energy and resource conservation; the
ability to apply this knowledge in environmental
management and naturalist projects); the activity-re-
lated criterion (the ability to practically apply the ac-
quired knowledge; the ability to act effectively in
problematic situations related to health preservation;
the ability to find alternative solutions for energy
and resource conservation; readiness to organize en-
vironmental activities for young people); the actor-
related criterion (the tendency towards environmen-
tally friendly behaviour and activities; the ability to
predict the consequences of one’s behaviour and
take responsibility for it due to the knowledge of en-
vironmental norms, laws and rules; self-motivation,
reflection and awareness of healthy living and its
role in self-development, self-fulfilment and self-
regulation). Also, it was important to justify the
levels (high, sufficient, basic) of environmental
competence in future teachers of specialized sub-
jects from agricultural vocational education institu-
tions.

According to all the criteria, no statistically sig-
nificant differences in the levels of EG and CG stu-
dents’ environmental competence have been found.
Pearson’s chi-squared test was applied to examine
the significance of students’ distribution by levels
of environmental competence. Differences in EG
and CG indicators under the specified criteria are at
the level of p < 0.05, which confirms the homoge-
neity of the sample in both groups. At the beginning
of the experiment, the levels of environmental com-
petence in EG and CG students do not differ statis-
tically significantly. The results of the ascertaining
pedagogical experiment are presented in Table 1.

Table 1

Levels of Environmental Competence in Future VVocational Agriculture Teachers by Criteria
(the Ascertaining Experiment)

Criteria Levels
Basic Sufficient High

Number of students Number of students Number of students
abstract, re- relative, abstract, re- relative, abstract, re- relative,

spondents % spondents % spondents %

Motivational | CG 100 50.25 73 36.68 26 13.07
EG 99 50.00 73 36.87 26 13.13

Cognitive | CG 87 43.72 74 37.19 38 19.09
EG 88 44.44 73 36.87 37 18.69

Activity-re- | CG 102 51.26 63 31.66 34 17.08
lated EG 103 52.02 65 32.83 30 15.15
Actor-related | CG 85 42.71 79 39.70 35 17.59
EG 88 44,44 73 39.90 31 15.66
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To achieve positive dynamics in levels of future
teachers’ environmental competence and confirm
the hypothesis of the research, the author’s methods
have been incorporated into professional teacher
training in the above-mentioned institutions partici-
pating in the experiment. These methods have aimed
a) to motivate future teachers to gain and consolidate
environmental knowledge, b) update professional

teacher training with the latest environmentally
friendly technologies and c) introduce interactive
pedagogical technologies in professional-environ-
mental training.

At the formative stage, the author’s methods have
been experimentally verified based on the analysis, gen-
eralization, statistical evaluation and comparison of the
results obtained from experimental work (Table 2).

Table 2

Levels of Environmental Competence in Future Vocational Agriculture Teachers by Criteria (the
Formative Experiment)

Criteria Levels
Basic Sufficient High
Number of students Number of students Number of students
abstract, re- | relative, | abstract, re- | relative, | abstract, re- | relative,
spondents % spondents % spondents %
Motivational CG 95 47.74 74 37.19 30 15.07
EG 63 31.82 74 37.37 61 30.82
Cognitive CG 86 43.22 56 28.14 57 28.64
EG 73 36.87 56 28.28 69 34.85
Activity-related | CG 95 47.74 73 36.68 31 15.58
EG 66 33.33 75 37.88 57 28.79
Actor-related CG 80 40.20 79 39.70 40 20.10
EG 57 27.82 66 40.30 75 31.88
The obtained results prove that the author’s meth- CG/EG
ods have improved the indicators of sufficient and
high levels under all criteria for future teachers’ en-
vironmental competence. According to the motiva-
tional criterion, CG indicators of sufficient and high »
levels have increased by 0.6% and almost 15%, re-
spectively, in contrast to EG (see Fig. 1). At the cog-
nitive criterion, there are the following changes: in- =
dicators of sufficient and high levels have increased
Basic Sufficient High

by 0.54% and 11.35%, respectively (see Fig. 2). The
activity-related criterion also shows some positive
dynamics in environmental competence levels at the
sufficient level (by 0.82%) and the high level (by
12%) (see Fig. 3).

CG/EG

[ [ &

High

Basic Sufficient

Fig. 1. Indicators of environmental competence lev-
els in EG and CG at the formative stage (the moti-
vational criterion)
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Fig. 2. Indicators of environmental competence lev-
els in EG and CG at the formative stage (the cogni-
tive criterion)

CG/EG

19,47

F

Basic Sufficient High

Fig. 3. Indicators of environmental competence lev-
els in EG and CG at the formative stage (the activ-
ity-related criterion)
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Concerning the actor-related criterion, indicators
of environmental competence levels have increased
by almost 1% and 17.3%, respectively (see Fig. 4).

CG/EG
02 43,97%
40,009 — 36,50% 37,48% 1
30,00 26,68%
20,00 18,30%
10,00 m
0,00 — L —
Basic Sufficient High

Fig. 4. Indicators of environmental competence lev-
els in EG and CG at the formative stage (the actor-
related criterion)

One can see that during the experiment the
number of EG students with the basic level of
environmental competence has decreased in contrast
to that in CG. At the same time, the number of
students with sufficient and high levels has
increased. The reliability of experimental data has
been confirmed through Pearson’s chi-squared test

Conclusions. The results of the formative exper-
iment indicate some positive dynamics in the levels
of environmental competence in future teachers of
specialized subjects from agricultural vocational ed-
ucation institutions. This proves the effectiveness of
the author’s methods, as well as of pedagogical con-
ditions which they require. Therefore, the objectives
of the research have been fulfilled, and the main aim
has been achieved.
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Karepuna SI6;1yHoBcbKa

1 acmipantka IncturyTy npodeciitno-rexuiunoi ocsitu HAITH Ykpainu, Ykpaina,
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Pegepar.

Axmyanvricms 3yMOBIIeHa OpakOM eKCIIEpUMEHTAIBEHO ITEPEBIPEHUX METOIUK PO3BUTKY €KOJOTIYHOI KOMIIETEHT-
HOCTI MalOyTHIX BUKJIaJa4iB CCiadIbHUX JUCIHUILTIH 33aKJIaiB IPOQeCiitHOT OCBITH arpapHoi ramysi.

Mema: excriepuMeHTaNbHA MTepeBipKa po3po0IeHOT aBTOPCHKOT METOIMKH PO3BUTKY €KOJIOTTYHOT KOMIIETEHTHOCTI
MalOyTHIX BHKJIQJa4yiB CHeNiadbHUX AUCIUILTIH 3aKIaiB MpodeciiHoi OCBITH arpapHOi ramy3i.

Memoou: TeopeTndHi (aHaJi3 i CHHTE3, MOPIBHSHHS ¥ 31CTaBIeHHS — IS 3’sICYBaHHS CYTHOCTI TIOHATTS «EKOJIOTi-
YHA KOMIIETCHTHICTh MaOYyTHIX BUKJIAIa4iB arpapHOro mpo¢iitoy»; BU3HAYEHHS HOTO CTPYKTYPH, KPUTEPIiB, ITOKA3HU-
KiB 1 piBHIB PO3BHTKY); EMIIpHUUHI (AHKETYBaHHS, CIIOCTEPEIKEHHS 32 YYaCHUKAMH MeJJaroriqHoro mpolecy, Mefaroriv-
HHI eKCIIEPUMEHT, MATEeMaTHYHOT CTATUCTUKH — JUTS 3°ICYBaHHS CTaHy i pe3yJIbTaTiB PO3BUTKY €KOJIOTIYHOT KOMIIETe-
HTHOCTI MaliOyTHIX BUKJIaIa4iB 3aKja/1iB mpoeCciiiHOi OCBITH).

Peszynomamu: po3po0IeHO METOAMKY PO3BUTKY €KOJIOTIYHOT KOMIIETEHTHOCTI MalOYyTHIX BUKJIaa4iB ClICIiaIbHUX
TUCTIMILIIH 3aKJ1a/1iB TPOoQeciifHOT OCBITH arpapHOi raysi, o 3ade3nedye: 0e3rnepepBHU IpoIlec Y0CKOHAIEHHS KOM-
IJIEKCY 3HaHb, YMiHb 1 HABHYOK; PO3BUTOK MPOQECIiHO BAXKIMBUX SKOCTEH €KOJIOT0-0e3MeqHO1 AisTBHOCTI SIK Y TIPO-
(eciiiHill TiSUTBHOCTI, TaK i B MOBCAKIEHHOMY JKHTTi; TIOKPAIIEHHsI €KOJIOTIYHOT IPaMOTHOCTI MaifOyTHIX BHKJIaAadiB
CHemiaTbHUX JUCIHUTILTIH 3aKJIaJiB MPOQeciifHOT OCBITH arpapHoOi raiysi.

Bucnosku: pesynbrati GopMyBaJIbHOTO €TaIly eKCIIEPUMEHTY CBIUaTh PO MO3UTUBHY JHHAMIKY Y PiBHSX cop-
MOBAHOCTI €KOJIOT1YHOT KOMITETEHTHOCT1 MaiOyTHIX BUKJIaIa4iB CIICI[iaJIbHUX JUCIIUILIIH 32K iB MPodheciiHOT OCBITH
arpapHoi raysi, o miaTBepaxKye eheKTHBHICTh BIPOBAKEHOT aBTOPCHKOI METOJIMKH; €KCIIEPUMEHTAIBHO JIOBEACHO,
II0 BiIMIHHOCTI KOHTPOJIBHHUX Ta €KCIIEPUMEHTAIBHHUX I'PYIl € CTATUCTUYHO 3HAYYIIMMHU 33 BCIMa KPHTEPIsIMU: 32 MO-
TUBALIITHUM (Ha JIOCTaTHROMY piBHI 3poctanHs cTaHoBUTH 0,18%, Ha BHcOokoMy — 15,75%), 3a KOTHITHUBHHM (BijIO-
BiHO — 0,14% Ta 6,21%), 3a misubHicHUM (1,2%, Ta 13,21%), 3a cy0’ektHuM (0,6%% Ta 11,78%).

KurouoBi cioBa: npogeciiina ocsima, exonociuna komnemeHmuicmos, MaubymHi 6uK1a0ayi, neoazozi-
YHUL eKCHnepUMEeHNI.
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