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Education

Abstract. Introduction. The new challenges facing the world community in the context of post-industrial development
bring to the fore the problems of human capital development. Thus, education plays a key role in ensuring the social and economic
well-being of each individual, each country and the world community as a whole. In our opinion, the achievement of this goal will
be possible in the case of skillful application of modern didactic methods, not simple exercises, but real pedagogical tasks - tasks
of a high level of complexity by lecturers. Professional pedagogical activity is defined as a constant process of solving pedagogical
problems, so lecturers should pay considerable attention to the technology of their solution.

Purpose. The purpose of this publication is to reveal and clarify the meaning of the term “professional pedagogical task”
in the context of the method of its solution in higher education establishment.

Results. The article presents, using a practical example, the method of using one-factor variance analysis in solving
professional problems of higher school teachers, in particular, identifying the main factors influencing the success of students in
higher education institutions. The main purpose of variance analysis is to statistically reveal the influence of various factors on the
variability of the characteristic being studied. Of particular interest is the use of the method in the analysis of economic processes
and phenomena, when the variability of the resulting characteristic is caused by the simultaneous action of several factors with
unequal influence. In particular, this is observed when analyzing the effective synthetic indicators of the economic efficiency of
production.

Conclusions. Our research material makes it possible to justify the choice of univariate analysis of variance for its
application in solving professional pedagogical problems of teachers in higher educational institutions. The results of data
processing using analysis of variance give a quantitative or qualitative assessment of research, which, in turn, increases the
efficiency of the educational process, improving it.
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Tumenko C.l., KaHAUAAT NeJaroriyHUX HaykK, JAOIeHT KadeApu eKOHOMiuHoi KiGepHeTHKH i
MaTeMaTUYHOT0 MO/ie/II0BaHHA, MUKOJIaIBCbKUI HalliOHaJIbHUM arpapHU# yHiBepcUTeT, M. MUKoJ1aiB, YKpaiHa

OaHodaKkTOpHMIA AUCTIEpCiIHUI aHaJTi3 AK MeTO0/; pO3B’A3yBaHHA NpodeciiiHUX nejarorivHux 3agad y
BUIILi ¥ IIKOJTi

Hoei sukauku, wjo nocmarwoms neped c8imosor ChibHOMOK 8 yM08aX NOCMIHOYCMPIAN1bHO20 PO38UMKY, BUCY8AIOMb
Ha nepwull naaH npobaemu po3eumky Awdcbko2o kanimasay. Takum YuHoM, oceima eidiepae K/a0408y pob y 3a6e3neyeHHi
coyianbHo20 ma eKOHOMI4HO20 006p0oBymy KoXHCHOT 1100UHU, KoXCHOT kpaiHu ma ceimoegoi cninbHomu 6 yinomy. Ha Hauty dymky,
docsizHeHHs Ylei Memu cmaHe MOXCAUBUM 3 YMOBU 8MI/1020 3ACMOCYBAHHS 8UKAA0AYAMU CYHACHUX OUOaKMUYHUX Memodis, He
npocmux 6npas, a cnpasxcHix nedazoz2iyHUX 3a80aHb — 3a80aHb BUCOK020 pieHsl ckaadHocmi. IIpogbecitino-nedazoziuna
disiibHicmb 8U3HAYaembCsl IK nocmitiHull npoyec supiuwleHHs nedazo2iyHUX 3a80aHb, MOMY 3HAYHY y8azy 8ukaadaui NOGUHHI
npudizissmu mexHo02ii ix eupiwieHHs.

Memoro ny6aikayii € po3kpummsi ma ymovHeHHs1 3Micmy noHssmmsi «npogecitiHo-nedazoziyHa 3a0a4a» 8 KoHmekcmi
Memoduku if upiwenHs y 3akaadi suwjoi ocgimu.

Y emammi Ha npakmuyHomy npukaadi npedcmasieHa Memoduka 3acmocy8aHHsi 00HOpaKkmopHozo ducnepciliHozo
aHanizy y po3e’sizaxHi npogecitiHux 3a0ay4 sukaadayvie suwjoi WKouU, 30Kkpema, BUOKpeMAEHHs OCHOBHUX (hakmopie eniugy Ha
ycniwHicmb 3do6ysauyis y 3akaadax suwjoi oceimu. I'on08He npusHaveHHs ducnepciliHo20 aHAi3y - cmamucmu4Ho 8usisuMu
enaus pisHux gakmopis Ha MiHAUBICMb 03HAKU, W0 susyaembucs. Ocobausull iHmepec cmaHo8UMsb 8UKOPUCMAHHA Memody 8
aHani3i eKOHOMIMHUX npoyecie ma s8uw, KoAu MIHAUBICMb pe3y/AbmamueHoi 03HAKU 3yM08/1eHAd 00HOYACHO Oi€l0 KiAbKoX
¢akmopie i3 HeOOHAK0OB0I0 CU/I0I0 8NAUBY.

Mamepiaa Hawozo docaidxiceHHs: dae 3moey 06TpyHmysamu 8ubip o0HogakmopHozo ducnepcitiHozo aHaizy 041 1ioz2o
3acmocyeaHHst npu po36’si3aHHi npogeciliHo-nedazoziyHux 3a80aHb sukaadayie 3akaadie euwjoi oceimu. Pesyabmamu 06po6ku
daHux 3a donoMozoto ducnepciliHo2o aHani3y daoms KiabKiCHY abo sIKiCHy OyiHKy 00C/i0xiceHHS, Wo, CBOEI0 Yepaoto, hideuujye
egpekmugHicmb 0C8IMHLO20 NPoYecy, NOKpauy4u 1ozo.

Kawuoei cnoea: oonogpakmopHuii ducnepcitinuti avais; npogecitino-nedazoeiyHa npobaema; 06pobka 0aHux; suwja
oceima.
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Formulation of the problem. The new challenges
facing the world community in the context of post-
industrial development bring to the fore the problems of
human capital development. Thus, education plays a key
role in ensuring the social and economic well-being of
each individual, each country and the world community as
a whole. In our opinion, the achievement of this goal will
be possible in the case of skillful application of modern
didactic methods, not simple exercises, but real
pedagogical tasks — tasks of a high level of complexity by
lecturers. Professional pedagogical activity is defined as a
constant process of solving pedagogical problems, so
lecturers should pay considerable attention to the
technology of their solution.

Analysis of recent research and publications. In the
educational process, the lecturer constantly has to deal
with the solution of various pedagogical situations, so
his professional activity can be considered as the art of
solving them. The analysis of scientific works due to the
research problem showed that the works of N. V.
Bordovska [12], G. O. Ball [2], M. Bond, K. Buntins, S.
Bedenlier [18] are devoted to the theoretical bases of
solving pedagogical problems; O. V. Akimova [1]
studied the formation of creative thinking in the
process of solving mental problems and analyzed the
psychological features of teachers' thinking; 1. M.
Melnykova, Yu. M. Kravchenko [8] searched the
methods of solving pedagogical problems ; the works
of M.V. Kuzmina [7], L. O. Milto [9], L. F. Spirin [15], O.
A. Dubasenyuk [4], S. T. Shaw, A. A. Pogossian, G.
Ramirez [17] are devoted to the technologies for
solving pedagogical problems. However, there are no
scientific works related to the formation of skills to
solve pedagogical problems through analysis of
variance.

The primary problem in solving pedagogical
problems, according to Leontiev, is to find ways to solve
them. According to S. U. Goncharenko: «The task is the
purpose of activity given in certain conditions of
process which should be reached by transformation of
these conditions according to a certain procedure. The
task includes a requirement (goal), conditions (known)
and sought (unknown), which is formulated in the
guestions. Certain connections and dependences are
formulated between these elements due to which
search and definition of unknown elements is carried
out»[3, p. 130]. The explanatory dictionary of the
Ukrainian language defines the process as a consistent
change of states or phenomena, which occurs in a
regular manner; as the course of development of
something; as a set of successive actions, means aimed
at achieving a certain consequence [14, p. 343].
Investigating the process of solving problems G. O. Ball
defined it as the impact on the subject of the problem,
which determines its transition from the initial state to

the necessary. Solved problem is a problem, the subject
of which is translated into the desired state, ceases to
be a task [2, pp. 34-35]. V. O. Slastyonin considers
solving pedagogical problems as a way and as a
process. A method of solving a problem is a system of
successive operations (procedures) that lead to the
solution of the problem. The solution of the
pedagogical problem, in his opinion, can be described
as the implementation of some method, as a «fragment
of the functioning of the solver», carried out by him in
solving the problem or in order to solve it [13]. N. V.
Bordovska considers the process of solving pedagogical
problems in the framework of pedagogical activities as
a special type of activity in the system «man — man»
[12, 18]. After analyzing different approaches to the
definition of these concepts, we formulated a working
definition of the process of solving pedagogical
problems by high school lecturers as a set of
interrelated actions based on subject-subject relations
to achieve educational results, which is the formation
of development skills to identify pedagogical tasks.

Formulation of research goals. The purpose of this
publication is to reveal and clarify the meaning of the term
“professional pedagogical task” in the context of the
method of its solution in higher education establishment.

Outline of the main research material. After a
thorough theoretical study of the object of study, it is
necessary to obtain experimental data on the influence of
current factors on the indicator that characterizes the
object of study - the criterion. Thus, univariate analysis of
variance in solving pedagogical problems significantly
refutes the determination of the level of effectiveness of
a particular method on student’s success. Consider this in
the specific example.

In the era of rapid development of society, the use of
mathematical statistics methods in scientific research
becomes an urgent necessity. It must be admitted that the
correlation-regression method has recently become
widely used in multivariate analysis, while at the same
time, a fairly effective method of statistical-mathematical
processing of research data - variance analysis - is almost
not used at all. Like other statistical methods, it greatly
expands the possibilities in the analysis of production and
significantly raises the level of scientific research.

The main purpose of variance analysis is to statistically
reveal the influence of various factors on the variability of
the characteristic being studied. Of particular interest is
the use of the method in the analysis of economic
processes and phenomena, when the variability of the
resulting characteristic is caused by the simultaneous
action of several factors with unequal influence. In
particular, this is observed when analyzing the effective
synthetic indicators of the economic efficiency of
production.

The most effective here is simultaneous variance
analysis of all selected factors — multifactor analysis. You
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can make a pairwise comparison of factors, in which all
others are ignored, but this approach to solving the issue
does not make it possible to reveal the multiplicity of
interaction effects that actually exists. In pedagogical
research, one-factor variance analysis provides an
opportunity to quantitatively measure the influence of
factor characteristics and their combinations on the
result; determine the probability of impact and its
confidence intervals; to analyze individual averages and
statistical evaluation of their difference.

It should be noted that in both pedagogical and
economic research, the dispersion method has not yet
gained such wide use as in biology and technology.
Instead, the possibilities of its use in the spheres of
pedagogy and economics are quite wide. The main
purpose of variance analysis is to statistically reveal the
influence of factors on the variation of the characteristic
being studied. Of particular interest is the use of this
method in those cases when the change in the mentioned
characteristic is caused simultaneously by the action of
factors whose share of influence is varied.

Like other statistical and mathematical methods,
dispersion analysis is a purely technical means of scientific
knowledge. And its use in the study of pedagogical

processes presupposes knowledge, first of all, of the
essence of the processes, an understanding of the cause-
and-effect  relationships  between the studied
phenomena, and the ability to highlight the most
important aspects of the interrelated and mutually
determined phenomena under study.

The variance analysis uses the property of the sum of
squares of the central deviations. Its essence is that when
several completely independent factors act at the same
time and determine the general variability of the
characteristic, then the sum of individual variances
measuring their influence is equal to the total variance.

We identified teacher training as one of many factors
that affects the success of students in higher
mathematics. For this purpose, 4 associate professors
with different theoretical and practical training were
selected. In the higher educational institution where they
work, 20 students were selected with the principle of
randomization. The criteria for assessing students'
knowledge were the number of solved problems in 2
hours, which, depending on the complexity, were
assessed by a certain number of points. The obtained
results are listed in the table (Table. 1).

Table 1. Results of students' knowledge assessment

The average value of Lecturers
Scores . =
the interval ( ;) A(mlj) B(mzj) C(m3j) D(m4j)

0 0 0 0 0 0
04 2 0 0 1 0
4-8 6 1 4 5 4
8-12 10 2 10 9 7
12-16 14 10 6 5 6
16-20 18 7 0 0 3

Source: created by the author

My My, My My, —the number of students from

academic groups where associate professors worked

A, B, C, D, who received Vi points for solving

problems.
Solution.1. Let's calculate group averages:

_ Dyyemy, _0:0+2:046-1+10-2+14-10+18-7 _ 292 _
>omy, 0+0+1+2+10+7 20

5o D vy My 0-042-046-4+10-10+14-6+18-0 _
2= - ~

i

10;
my; 20
> ymy, 2:346-5+10-9+14-5
V3= ‘ = ~10;
zm3j 20
Xy 6-4410-7+14:6+18-3
y4_ Z - ~ .
my; 20
2. Calculate the total average
pomFA T Pt 15410410412 _47

4m 4 4

>

3. Calculate the factor, total and random variance. To
do this, we can make a table (Table 2).

) - -\
Factor variance D? = Zm(yl. —y) .
Since in our example m = 20 the value is constant for
all groups, the factor variance will be equal to:

D?=20-(9+4+4+0)=340.
Total variance: Dy2 = ZZ(yU —y)zm” =1184.

Random variance is calculated as the difference
between total and factor:

D} =D; —D; =1184-340=844.

4. We define a correlation that shows what impact the
level of lecturers’ training has on the quality of students'
knowledge:

, D! 340 _
YD 1184

0,29.
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Table 2. Data for calculating factorial, total and random variances

_ _ _ Y — _ (yzj - y)z
Factors y,—y (yl. - y) Y=V (yg,' - y)z m
m;
-12 144 0 0
-10 100 0 0
-6 36 1 36
A 3 ? -2 4 2 8
2 4 10 40
6 36 7 252
-12 144 0 0
-10 100 0 0
-6 36 4 144
B -2 4 -2 4 10 40
2 4 6 24
6 36 0 0
=12 144 0 0
-10 100 1 100
—6 36 5 180
¢ -2 4 -2 4 9 36
2 4 5 20
6 36 0 0
=12 144 0 0
-10 100 0 0
—6 36 4 144
b 0 0 -2 4 7 28
2 4 6 24
6 36 3 108
Total: 1184

Source: created by the author

5. The influence of other factors is determined by this

correlation:
2
gDl
D! 1184

Thus, this indicator indicates a high degree of density
between the level of student achievement and the level of
theoretical and practical training of the lecturer.

6. We determine the probability of the influence of this

factor (the level of lecturer’s training) on student’s
success. First, we set the value of the ratio of factor and

random variances per degree of freedom, i.e.
2

F =%

The number of degrees of freedom in the complex is
equal: ky =80—-1=79; for factor variance
k.=4-1=3;forrandom: k, =80-4=76.

D! 34
In our example O'j =—= =ﬂ ~113,3;
2
2D 8,

k.

2
F, - O'); _ 1133 ~10.1.
(o 11,2

7. According to the table of values of the Snedekor
distribution we find the values Fer gna k =35k =76;

at the level of significance a = 0,05 Fcr=2,76.

8. Let's compare Fcy (actual, experimental) 3 Fer
(tabular): Feq =10,1;
Fc'r= 2,76, FC,CI, > Fc'r

So, with probability P=1-a =1-0,05=0,95 it
can be argued that the quality of training of research and
teaching staff significantly affects the success of students,
because it is established that the results of lecturers from
whose groups the samples were made, differ significantly.

Conclusions. Our research material makes it possible
to justify the choice of univariate analysis of variance for
its application in solving professional pedagogical
problems of teachers in higher educational institutions.
The results of data processing using analysis of variance
give a quantitative or qualitative assessment of research,
which, in turn, increases the efficiency of the educational
process, improving it.
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