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FORMING PROFESSIONAL COMPETENCE IN
THE PROCESS OF TEACHING BIOLOGY STUDENTS

The development of the society puts forward new requirements to the professional training of higher educational
institutions students. Today special attention is paid to the development of graduates’ professional competence which is
considered as a set of knowledge, abilities, and skills necessary for efficient performance of educational functions and
harmonious development of a personality. The paper is aimed at theoretical grounding and experimental verification of
pedagogical conditions contributing to the development of future Biology teachers’ professional competence in the
process of their professional training. Based on the results of the carried out experiment there have been determined the
following conditions of efficient formation of Biology students’ professional competence: providing the combination of
theoretical material with practical activity in the process of professional training; activation of independent cognitive
and research activity of students; providing the goals of professional training with personal meaning. The research
outcomes have shown that purposeful use of the suggested pedagogical conditions improves the educational process
and contributes to the efficient formation and development of future Biology teachers’ professional competence, which

has been confirmed by dynamics of mean values in the experimental group of students.
Keywords: professional competence, structure of competence, professional training, pedagogical conditions, fu-

ture Biology teacher.

Introduction

The integration of Ukraine into the European envi-
ronment is closely connected with the improvement of
quality of national system of education. The development
of the society puts forward new requirements to the pro-
fessional training of university students. Nowadays spe-
cial attention is paid to the development of specialists’
professional competence, especially when it concerns
future teachers. The modernization of education is impos-
sible without fundamental changes in the teachers’ work,
and the transformations are possible only if the system of
future teachers’ professional training is improved.

Professional competence of a Biology teacher is a
combination of his/her theoretical and practical occupa-
tion-related skills. Some scientists believe that profes-
sional training and professional competence should not be
identified. Professional competence is a result of profes-
sional training. A competent person has relevant
knowledge and skills which help him/her to make judg-
ments about the occupation and perform his/her duties
efficiently. Competence is usually understood as an inte-
gral personal quality based on knowledge and experience
gained in the result of studying and socialization and
focused on independent effective participation in it [1; 4].

Some researchers consider professional competence
as a set of knowledge, abilities and skills required for
successful performance of functions of studying and har-
monious development of a personality. A professionally
competent teacher is the one who can solve educational
challenges efficiently, achieve desired goals in the devel-
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opment of students’ personalities; is open for self-
development; is satisfied with the occupation [4, p. 17].

The issue of professional competence is studied by
many foreign scientists as well. According to the carried
out theoretical analysis, there is shift of emphasis to the
requirements to modern professionals from formal factors
of their qualification and education degree to social sig-
nificance of their personal qualities in many European
countries (England, Germany, France) [5; 7].

In Germany, the training process at higher educa-
tional institutions is focused on the development of cogni-
tive and general intellectual skills, social and personal
qualities, diligence, decision-making and communication
skills, etc.

American scientists have developed a “competent
worker” model which involves a set of personal and psy-
chological qualities, for instance, independency, commu-
nicative skills, self-development skills. This model em-
phasizes personal self-development which is considered
as a process of self-improvement, when a personality
accepts the requirements and transforms them according
to his/her level of consciousness, skills and needs [6, p.
165].

Under modern conditions significant transformations
in the field of training future Biology teachers at higher
educational institutions are taking place. Besides, there is
a shift from traditional pedagogy to student-centered
teaching.

Regardless of the great number of scientific research
studies on the formation of future teachers’ professional
competence, the issue is still unsolved and relevant espe-
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cially concerning training Biology teachers in our coun-
try.

According to the literature review we distinguish the
following key professional competence components:
information competence providing IT skills; communica-
tion competence which is the ability to interact with other
people, clearly express one’s thoughts; subject compe-
tence which implies the knowledge of teaching tools;
personal qualities important for every teacher — kindness,
calmness, tolerance, reflection; as well as psychological
competence which is the ability to use psychological
means when organizing interaction in the educational
environment [2; 6].

The carried out scientific literature review has helped
us to distinguish the key components of future Biology
teachers’ professional competence: theoretical knowledge
— necessary subject knowledge which increase teacher’s
confidence in the correctness of professional activities
performance, contribute to the further professional devel-
opment in the practical aspect because practical activity is
impossible without theoretical knowledge; practical skills
— teachers’ practical actions based on occupation-related
knowledge; personal qualities — kindness, tolerance, re-
flection. In our opinion, it is these components which
should be analyzed and controlled in the process of future
Biology teachers training. Besides, they should be ana-
lyzed by a teacher himself/herself for determining of
his/her competence level.

The paper aims to check pedagogical conditions of
forming future Biology teachers’ professional competence
in terms of studying at higher educational institutions.

According to the aim, the following tasks should be
solved:

- evaluate the professional competence components’
maturity in Biology students;

- define pedagogical conditions contributing to the
formation of future Biology teachers’ professional compe-
tence and check their efficiency.

Research Methods

The experiment aimed at examining the efficiency of
pedagogical conditions into the process of training future
Biology teachers’ professional competence was held at
Vinnitsia State Pedagogical University named after
Mykhailo Kotsiubynsky and involved 48 students major-
ing in “Biology” and “Biology and Chemistry” divided
into control (n=23) and experimental (n=25) groups. The
respondents of the EG were taught accounting for the
suggested pedagogical conditions, and CG — without
them.

The levels of the respondents’ professional compe-
tence maturity were examined by means of the following
methods:

- The theoretical component (students’ theoretical
knowledge) was examined by means of a set of developed
testing tasks. We have chosen testing because it provides
an opportunity to check students’ academic achievements
simultaneously in various topics and units of the curricu-
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lar; to evaluate students’ knowledge objectively, and to
create equal conditions for all participants;

- A number of practical tasks were suggested to
students in order to evaluate the level of their practical
skills (for example, recognizing plants or animals, making
herbariums, conducting experiments, etc.).

- Methods: Bass Orientation Inventory, A. Rean’s
“Motivation of Success and Fear of Failure Inventory”,
self-assessment of professional qualities were used for
examining the level of the respondents’ personal qualities.

- Expert’s evaluation and observation method
were used in order to assess the respondents’ creative
potential.

The verification of the groups’ homogeneity was car-
ried out using Student’s t-test and Pearson’s chi-squared
test [3, p. 98].

There are two research hypotheses (HO and H1). HO
implies that there is no significant difference between the
indicators of professional competence maturity levels in
EG and CG. In order to check it we used Pearson’s chi-
squared test after carrying out the experiment.

Pedagogical conditions contributing to the devel-
opment of Biology students’ professional competence

Based on the results of the carried out experiment we
have determined the pedagogical conditions which con-
tribute to efficient formation of future Biology teachers’
professional competence:

- providing the combination of theoretical material
and practical activity in the educational process;

- activating independent research activity of stu-
dents;

- providing the goals of professional training with
personal meaning.

Let us consider these conditions and describe them.

The combination of theoretical and practical training
of future Biology teachers makes professional training
more efficient, and contributes to the formation of stu-
dents’ professional competence.

The unity of theoretical knowledge and practical
skills provide a new aspect of professional training, com-
bines new practical achievements and working experi-
ence, makes it possible to achieve the desired goals of
teaching. A future Biology teacher should have mature
enough theoretical and practical skills for designing
his/her own individual creative teaching technology.

Students’ independent research activities are a signif-
icant factor in the process of professional competence
formation as they help to gain necessary knowledge and
skills. In order to provide independent research activities
of students a teacher should create didactic conditions
contributing to timely and successful performance of
suggested research works.

Student-centered approach in training provides such
an organization of interaction between a teacher and stu-
dents when the individual peculiarities are fully applied, it
provides an opportunity to develop every student’s pro-
fessional competence, reveal and use individual practical
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experience, develop stable desire for self-study and pro-
fessional self-development.

Research Results and their Discussion

The results of the carried out empirical research be-
fore implementing the above listed pedagogical condi-
tions are presented in Table 1.

Table 1.
Levels of Biology Students’ Professional Competence Maturity (%)
Professional Competence Compo- Levels
nents low medium high creative
CG EG CG EG CG EG CG EG
Theoretical knowledge 39.08 41.25 42.52 43.61 10.90 11.90 125 | 1.38
Practical skills 38.56 44.65 45.43 44.55 14.67 13.77 0.65 | 1.00
Personal qualities 39.54 48.72 42.56 41.14 12.00 12.01 045 | 0.33
Mean values 39.31 44.87 43.50 43.1 12.52 12.56 0.78 | 0.90

Table 1 shows that the level of the respondents’ pro-
fessional competence maturity before implementing the
suggested pedagogical conditions into the educational
process is almost the same in the control and experimental
groups.

The generalized results of the maturity of the re-
spondents’ professional competence components after the
implementation of the technique are presented in Table 2.

Table 2.
Levels of Biology Students’ Professional Competence Maturity (%)
Professional Competence Compo- Levels
nents low medium high creative
CG EG CG EG CG EG CG EG
Theoretical knowledge 40.27 34.09 44.98 28.00 13.15 30.44 2.05 | 7.97
Practical skills 41.23 34.10 46.32 26.50 13.16 29.89 2.03 | 855
Personal qualities 39.74 34.14 45.20 27.10 13.13 31.05 2.04 | 8.16
Mean values 40.41 34.10 45.50 27.20 13.15 30.45 2.04 | 8.25

As we can see in Table 2, after conducting the exper-
iment, the Biology students of the experimental group
have reached significant positive changes in the maturity
of the components of their professional competence as
compared to the control group, which was taught accord-
ing to traditional methods without implementing the de-
veloped pedagogical conditions.

According to the indices of the creative level, the
number of students of the control group has increased
from 0.78% to 2.04%, which makes 1.26%, and from
0.9% to 8.25% (which makes 6.09%) — in the experi-
mental one.

The number of students with the high level of pro-
fessional competence maturity has increased in the CG
from 12.52% to 13.15% (which makes 0.63%) and in the
EX — from 12.56% to 30.45 (which makes 17.89%),
which is indicative of better results in the EG.

The number of students with the medium level of
professional competence maturity has not actually
changed in the control group. On the contrary, in the
experimental group, we can see the significant decrease of
the number of respondents with the medium level — from
41.10% to 27.20%, which makes 15.9%. According to the
indices of the low level of the respondents’ professional
competence, there were no significant changes in the CG.
In the EG, we can see the significant decrease of the
number of students with the low level of professional
competence maturity — from 44.87% to 34.10%.

We can conclude that the suggested pedagogical
conditions do contribute to the formation and develop-
ment of future Biology teachers’ professional competence
according to the positive results of the development of its
components.

The dynamics of the efficiency of the experimental
technique is presented in Figure 1.
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Fig. 1. The dynamics of indices of the respondents’ professional competence maturity before
and after implementing the suggested pedagogical conditions into the educational process (%)

In order to observe if there is significant difference between the indicators of professional competence maturity

levels in EG and CG we refer to Table 3.

Table 3.
Changes of the levels of professional competence and Pearson’s chi-squared test results
No Relative ratio | Relative fre- f f o (f. —f_ )
. quency emp crit
interval — : ( f — f . ) AL E— L
f emp , % fCrit % emp crit emp crit f.
1 34.10 40.41 -6.31 39.8161 4.05
2 27.20 45.50 -18.3 344.25 0.25
3 30.45 13.15 17.3 299.29 1.86
4 5.25 0.94 431 18.5761 1.79
Total 100% 100% )(82mID —=7.95

For the degree of freedom N —1=3 with signifi-

cance point 0=0.05 we find out that
2 2 2
Xemp = 7.95 . Therefore, Xemp > X crit

Thus, the HO is declined, and H1 is accepted, which
means that the differences between the obtained indica-
tors are not accidental (with 95% probability) which justi-
fies the efficiency of the carried out experiment.

As we can see, the comparison of the results in the
CG and EG means that the suggested pedagogical condi-
tions contribute to the development of future Biology
teachers’ professional competence.
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Conclusion

Thus, the research outcomes has shown that the
purposeful application of the developed pedagogical
conditions in the process of training Biology students
qualitatively changes the educational process, increas-
es the efficiency of forming their professional compe-
tence, which has been confirmed by the dymanics of
mean values.

The carried out research does not cover all as-
pects of the issue. The development of the system of
future Biology teachers’ professional training system
using modern innovative technologies is a relevant and
interesting direction of further investigations.

ods, theory, experience, chellenges: collection of scien-
tific works, 26, 344-348. Kyiv-Vinnytsia: TOV firma
«Planery [in Ukrainian].

2. Pelaheichenko, V. (2009). Kliuchovi komponenty
kompetentnosti vchytelia [Key components of teacher’s
competence]. Vidkrytyi urok: rozrobky, tekhnolohii,
dosvid — Open lesson: developments, technology, experi-
ence, 2, 55-59 [in Ukrainian].

81




3. Herasymenko, S. S., Holovach, A. V., Yerina,
A. M. (2000). Statystyka: pidruchnyk [Statistics: text-
book]. Kyiv: KNEU [in Ukrainian].

4. Pometun, O. I. (2004). Teoriia ta praktyka
poslidovnoi realizatsii kompetentnisnoho pidkhodu v dosvidi
zarubizhnykh krain [Theory and practice of staged realiza-
tion of competence-based approach in foreign countires’
experience]. Kompetentnisnyi pidkhid u suchasnii osviti:
svitovyi dosvid ta ukrainski perspektyvy : biblioteka z
osvitnoi polityky — Competence based approach in modern
education: world experience and Ukrainian perspectives:

JITEPATYPA

1. Kymak JI. B. JlediHimis MOHATTS «KOMIIETEHT-
HICTb» Ta «KOMIICTCHLs» Y HAyKOBHX IOCIiDKCHHAX /
JI. B. Kymiak // CyuacHi iHdopmaliiiiHi TexHoJoTil Ta
IHHOBAI[I{HI METOJAMKK HaBYAHHS B MiATOTOBII (paxiBIliB:
METOJIOJIOTis, Teopis, A0oCBia, mpobiaemu : 36. Hayk. Ip. ;
penxoi. : 1. A. 3s3t0H (romosa) Tta in. — KuiB-Binnuus :
TOB dipma «Ilnarep», 2010. — [Bum. 26]. — C. 344-348.

2. Tlenareituenko B. KirouoBi KOMITOHEHTH KoMITe-
TeHTHOCTI Bumtens / B. [lemareiuenko // Bigkpuruii ypok:
po3pobky, TexHomorii, JocBia. — 2009. — Ne 2. — C. 55-59.

3. Crarucruka : miapyqynuk / [C. C. 'epacumeHko,
A. B. T'omoBau, A. M. €pinHa Ta iH.] ; 3a pen. J-pa exoH.
Hayx C. C. I'epacumenko. — K. : KHEY, 2000. — 497 c.

4. Tlomeryn O. I. Teopis Ta npakTHKa MOCHIiAOBHOT
peaiizaiiii KOMIIETCHTHICHOTO MiAXOAy B JOCBiai 3a-
py6ixuux kpain / O. 1. Tlomeryn // KommereHTHiCHUI

lNedazoeika — Education

library in educational policy (pp. 16-26). O. V. Ovcharuk
(Ed.). Kyiv: K.I.S. [in Ukrainian].

5. Stoof, Angela. What is a competency? Constructivist
approach as a way out of the confusion. Rertieved from:
http://www.hr-portal.ru/ node/348 [in English].

6. Short, E. C. Gleanings and possibilities. In
E. C. Short (Ed.), Competence: inquiries into its meaning
and acquisition in educational settings. —Lanham : University
Press of America, 1984. — P. 161-180. [in English].

7. Wharfe, L. (1991). A new approach to teacher
training. Higher Education News, 13, 10-12 [in English].

MiAXiA y Cy4acHid OCBITi: CBITOBHI MOCBIJ Ta YKpaiHCBHKi
MIEPCIICKTHBH : 0i0ITiOTEKa 3 OCBITHROI IOJIITHKHY ; T[T 3aT.
Pen. O. B. Osuapyk.— K. : «K.I.C.», 2004. — C. 16-26.

5. Stoof Angela. What is a competency?
Constructivist approach as a way out of the confusion
[Enextponnuit pecypc] / Angela Stoof, Rob L. Martens,
Jeroen J. G. Van Merrienboer. — Pexxum moctymy : —
http://www.hr-portal.ru/ node/348.

6. Short E. C. Gleanings and possibilities. In
E. C. Short (Ed. ), Competence: inquiries into its meaning
and acquisition in educational settings. —Lanham : Uni-
versity Press of America, 1984. — P. 161-180.

7.  Wharfe L. A new approach to teacher training /
L. Wharfe // Higher Education News. — 1991. — Ne 13. —
P. 10-12.

Jinin Onexcandpiena Hikimuenko,

KaHOuoam neoazo2iuHux HayK, Cmapuiuii ukiaoay kageopu b6ionoeii,
Binnuyskuii deparcasruii nedazoeiunuil ynigepcumem imeni Muxatina Koyrobuncokozo,

eyn. Ocmpo3zvkozo, 32, m. Binnuysa, Yrpaina

®OPMYBAHHS MPOPECIMHOI KOMIETEHTHOCTI ¥
HPOLECI HINTOTOBKU MAUBYTHIX YYUTEJIB BIOJIOTTI
P03BHTOK CycIIiIbCTBa CTaBUTH TEPE/l BUIIOIO OCBITOIO HOBI BUMOTH JIO MiITOTOBKH BHUITYCKHUKIB IT€IaroriyHuX 3a-

ki1aniB. Ha ceoromuiniHiii 1eHp ocoOiiuBa yBara mpuauisietbes GopmyBanHio mpodeciiiHoi komneTeHTHOCTI. HaykoBii
PpO3rIAaat0Th NpodeciiiHy KOMIETEHTHICTh SIK CYKYIHICTh 3HaHb, yMiHb, HABUYOK, SIKI IIOTPIOHI JUIsl YCIIIIHOTO BUKOHAH-
Hsl (YHKIIH HaBYaHHS, BUXOBAHH, FapMOHIIHOIO PO3BUTKY OCOOMCTOCTI. MeTa CTaTTi MoJisirae y BU3HAUEHI, TEOPETHY-
HOMY OOIPYHTYBaHHI Ta €KCIIepUMEHTaIbHIN MepeBiplLi MeJarorivHux yMoB GopMyBaHHs npodeciiiHOol KOMIIETEeHTHOCTI
MaiOyTHIX yuuTesiB 0ioJorii y mpoiieci miaroToBKH. Ha OCHOBI pe3ysbTaTiB NpOBeNeHOI eKCIepUMEHTAIbHOI PoOOTH
OyJI0 BU3HAYEHO YMOBH ycHimHOro (gopmyBaHHs npodeciiiHol KOMIETeHTHOCTI MaiOyTHIX BUMTEINiB OioJorii B mporeci
IArOTOBKYM: 3a0e3MeueHHs TOE€IHAHHS TEOPETHYHOTO Marepialy 3 MPaKTUYHOIO AISUIBHICTIO B TIpomeci mpodeciiiHol
MiATOTOBKK MaHOyTHIX y4UTeNiB 010JIOTIl; aKTHBI3aIlisl CAMOCTIHHOT Mi3HABAIBHO-IOCIITHUIBEKOI MiSUTbHOCTI CTYICHTIB;
HaJaHHs LM 1TpodeciifHOT MiroTOBKH B Mpolieci HaBYaHHs ocoOucTicHOro cmuciy. I1if yac nociiukeHHs OyI0 BUKO-
PHCTaHO TaKi METOJH: TEOPETHYHI, EMITIPUYHI, CTATUCTUYHI METOAN MaTeMaTHIHOI 0OpOOKH HayKOBHX NaHUX. Pesynbra-
TH JIOCIIJDKEHHS 3aCBIUIIIM, 110 HJIECIIPSIMOBAaHE 3aCTOCYBAHHS Y HaBYaJIbHOMY ITPOLIECI 3aIIpOIIOHOBAHMX TI€AaroriyHuX
YMOB SIKICHO 3MiHIOE TIpOIIeC HaBYAaHHS, MiABHILYE ePEeKTUBHICTH (POPMYBaHHS MpodeciiiHol KOMIETEeHTHOCTI MaOyTHIX
yauTteniB 6iomorii. Kpamra pe3ynsraTuBHICTE (popMyBaHHS MpoecifHOi KOMIIETEHTHOCTI Maii0yTHIX yduTeniB 0ioJorii B
eKCTIepUMEHTANIBHINA TPYIIi MiATBEPIKYETHCS JUHAMIKOIO CePEAHIX TOKA3HHUKIB.

Kniouogi cnosa: npodeciiitHa KOMIETEHTHICTh, CTPYKTYpa KOMIIETEHTHOCTI, TIpodeciiiHa MmiaroToBKa, Mearoridani
YMOBH, MalOyTHIH yuuTens 0ioJorii.
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