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Abstract

The purpose of the study was to determine the peculiarities of programmed teaching of the cartwheel to girls aged 14.
Materials and methods. The study participants were 20 girls aged 14. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the

tasks set, the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics, factor

analysis, nearest neighbor analysis.

Results. The analysis of the effectiveness of the program of teaching girls aged 14 the cartwheel, using different
repetition modes (1 - mode of 6 sets 1 time each with a rest interval of 60 s; 2 — mode of 6 sets 2 times each with a rest
interval of 60 s) showed that the girls of the first group need fewer repetitions to master the cartwheel than the girls

of the second group (p < 0.05). Thus, repetition modes have statistically significantly different effects on the cartwheel
motor skill development in girls aged 14. The analysis of similarities revealed that the program components are

interrelated.

Conclusions. Factor analysis showed that teaching programs organized by the method of algorithmic instructions

are combined in nature. The analysis of similarities revealed that the program components are interrelated. Series of
training tasks 2, 3, and 5 are most correlated with one another and provide conditions for teaching girls aged 14 the
cartwheel. Optimization of the number of repetitions of the exercise depends on the speed of mastering the exercises of

the third and fourth series of training tasks.

Keywords: programmed teaching, method of algorithmic instructions, acrobatic exercises, girls aged 14.

Introduction

The ideas of behaviorism became the methodological
basis of programmed instruction (Skinner, 1965, 1984a,b;
Fishman, Keller, & Atkinson, 1968). Skinner (1965) points
out that a special branch of psychology, the so-called ex-
perimental analysis of behavior, has produced a technology
of teaching characterized by the introduction of teaching
machines and programmed instruction. The basis of pro-
gramming is the “response — stimulus” scheme. According to
Skinner (1984), operant conditioning can replace, as well as
complement, the natural selection of behavior.

Physical education uses the traditional scheme of a
teaching program, which includes: informative frame (what
is performed) — operational frame (how it is performed) —
control frame (transition to training the next exercise) (Sh-
lemin, 1973; Gaverdovskii, 2007; Khudolii, 2008). In physi-

© Kharkovshchenko, M., 2022.

cal education of schoolchildren, the method of algorithmic
instructions is used to develop teaching programs (Shueva,
Ivashchenko, & Jagiello, 2021; Marchenko, & Taranenko,
2020; Minenko, & Marchenko, 2021).

The results of a number of studies highlight the impor-
tance of a focused approach to the process of teaching school-
children (Ivashchenko, Abdulkhalikova, & Cieélicka, 2017;
Ivashchenko, Berezhna, & Cieslicka, 2020; Ivashchenko &
Sirichenko, 2020). Studies also consider the models of teach-
ing the basic volleyball movements to primary schoolchil-
dren (Samsudin, Setiawan, Taufik, & Solahuddin, 2021); the
patterns of developing motor competences in children and
adolescents (Chan, Ha, Ng, & Lubans, 2019; Delia, Tortella,
Sannicandro, & D’isanto, 2020; dos Santos, Nevill, Burana-
rugsa, Pereira, Gomes, Reyes, Barnett, & Maia, 2018).

Thus, it is relevant to determine the peculiarities of pro-
grammed teaching of schoolchildren.

The purpose of the study was to determine the peculiari-
ties of programmed teaching of the cartwheel to girls aged 14.
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Materials and methods

Study participants

The study participants were 20 girls aged 14. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training
tasks; pedagogical experiment, methods of mathematical
statistics, factor analysis, nearest neighbor analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the girls repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n = 10) -
6 sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instruc-
tions was used (Shlemin, 1973). The program of teaching

the cartwheel included the training tasks given in Table 1.
It was developed based on the data of Shlemin (1973), Khu-
dolii (2008). The next exercise started on condition of correct
performance of the previous exercise on three consecutive
attempts. The number of repetitions required for correct per-
formance on three consecutive attempts was recorded.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Factor analysis and nearest
neighbor analysis were used.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

The analysis of the effectiveness of the program of teach-
ing girls aged 14 the cartwheel, using different repetition
modes (1 — mode of 6 sets 1 time each with a rest interval of
60 s; 2 — mode of 6 sets 2 times each with a rest interval of
60 s) showed that the girls of the first group need fewer rep-

Table 1. Program of teaching the cartwheel to girls aged 14 (Shlemin, 1973, Khudolii, 2008)

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame (transition to
training the next exercise)

The first series of training tasks — exercises to develop motor abilities

From normal standing position, lean forward, touch
the floor with the hands and, moving the hands
forward on the floor, adopt a push-up position, return
to starting position in the same way

the knees

Perform push-ups as quickly as possible (5 times in
3-45)

When performing the exercise, do not bend |

Perform the exercise as quickly as possible,
maintaining a gymnastic style

If the student performs three times
in 10 seconds, proceed to the next
exercise

If the student performs the
exercise in 3-4 seconds, proceed to
the next exercise

The second series of training tasks — exercises to master starting and ending positions

From standing position with raised arms, step forward
and perform a switch leg handstand with assistance

Handstand with legs apart with assistance

Switch leg handstand

Correct performance on 3
consecutive attempts

Switch leg handstand, maintaining balance Correct performance on 3
for 3-4 seconds

consecutive attempts

The third series of training tasks — actions without which it is impossible to perform the target exercise

Standing on hands with legs apart with assistance, shift
the body weight from one hand to the other

Perform everything only with assistance

Correct performance on 3
consecutive attempts

The fourth series of training tasks — teaching the ability to assess movements in space, by time and muscular effort

Arriving to handstand quickly with assistance

Arriving to handstand slowly with assistance

Pay attention to the technique of
performance
Pay attention to the technique of
performance

Correct performance on 3
consecutive attempts
Correct performance on 3
consecutive attempts

The fifth series of training tasks — preliminary exercises

Arriving to handstand quickly with the wall support

Handstand with legs apart with 90-degree rotation
with assistance

Maintain balance for 3-4 seconds

Perform all exercises for this element only
with assistance

Correct performance on 3
consecutive attempts
Correct performance on 3
consecutive attempts

The sixth series of training tasks - the entire exercise

Cartwheel with assistance

Cartwheel without assistance

Pay attention to the technique of
performance

Maintain a gymnastic style

Correct performance on 3
consecutive attempts
Correct performance on 3
consecutive attempts
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Table 2. Analysis of the effectiveness of the program of teaching girls aged 14 the cartwheel, using different repetition modes
(1 - mode of 6 sets 1 time each with a rest interval of 60 s; 2 — mode of 6 sets 2 times each with a rest interval of 60 s)

t-test for Equality of Means

Indicator modes n M SD 95% Confidence Interval
t P MD SED of the Difference
Lower Upper
1 10 37.9 3.03
Total number of 8996  0.000 124 1.378 115295 -9.504
repetitions 2 10 50.3 3.12

etitions to master the cartwheel than the girls of the second
group (p < 0.05). Thus, repetition modes have statistically
significantly different effects on the cartwheel motor skill
development in girls aged 14 (Table 2).

Structural analysis of the program of teaching
girls aged 14 the cartwheel (mode of 6 sets
1 time each with a rest interval of 60 s)

The Bartlett’s test indicates the possibility of using factor
analysis. The value of KMO characterizes the satisfactory ad-
equacy of the use of factor analysis with this sample (Table 3).

Table 3. Evaluation of the Feasibility of Applying Factor
Analysis

KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling 0.286
Adequacy (KMO) )

Approx. Chi-Square 24.634
Bartlett’s Test
. Df 15
of Sphericity
Sig. 0.055

As a result of the analysis, two factors that explain
68.035% of the variation of results were identified (Table 4).
The first factor explains 36.184% of the variation of learning
outcomes.

Table 4. Results of Factor Analysis of the Teaching Program
(6 repetitions, rest interval of 60 s). Rotated Component
Matrix. Girls Aged 14

Component
1 2

Series of training tasks h?

Se.rl.eﬁ I - exercises to develop motor 209 797 57
abilities

Series H.— exercises to master starting 195 91 887
and ending positions

.Serles I.H - actions without which it is . 839 466 922
impossible to perform the target exercise
Series IV - exercises to master the

1 685  -.137 488
movement control ability

-.570 624 714
-.704 499

Series V — preliminary exercises
Series VI — the entire exercise

Table 5. Total Variance Explained. Girls Aged 14

Rotation Sums of Squared Loadings

Component
P % of Variance Cumulative %
36.184 36.184
2 31.851 68.035

The series that are most correlated with the factor are:

o  Series 3 - actions without which it is impossible to
perform the target exercise (r = 0.839),

o  Series 6 - the entire exercise (r = -0.704),

o  Series 4 - exercises to master the movement control
ability (r = 0.685).

The factor is bipolar and indicates that optimization of the
number of repetitions of the exercise depends on the speed of
mastering the exercises of the third and fourth series of train-
ing tasks. The factor is interpreted as movement control.

The second factor explains 31.851% of the variation of
learning outcomes.

The series that are most correlated with the factor are:

o Series 2 — exercises to master starting and ending

positions (r = 0.921),
o Series 1 - exercises to develop motor abilities
(r=0.727),

o Series 5 — preliminary exercises (r = 0.624).

The factor can be interpreted as basic movements.

The analysis of similarities revealed that the program
components are interrelated (Table 4). Series of training tasks
2, 3, and 5 are most correlated with one another and provide
conditions for teaching girls aged 14 the cartwheel (Fig. 1).

Component Plot in Rotated Space

1,0 VAR00002
o

VAR00001
'VAR00005 ©
o

VAR00003
]

VAR00006
o

VAR00004
]

Component 2

-1,0 -0,5 0,0 05 10

Component 1

Fig. 1. Results of factor analysis of the teaching program
(6 repetitions, rest interval of 60 s)

Structural analysis of the program of teaching
girls aged 14 the cartwheel (mode of 6 sets
2 times each with a rest interval of 60 s)

The Bartlett’s test indicates the possibility of using factor
analysis. The value of KMO characterizes the satisfactory ad-
equacy of the use of factor analysis with this sample (Table 6).
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Table 6. Evaluation of the Feasibility of Applying Factor
Analysis. Girls Aged 14

KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling 05
Adequacy (KMO) ’

, Approx. Chi-Square 13.306
Bartlett’s Test of
.. Df 15
Sphericity i
Sig. .579

Table 7. Results of Factor Analysis of the Teaching Program
(12 repetitions, rest interval of 60 s). Rotated Component
Matrix. Girls Aged 14

Component
1 2

Series of training tasks h?

Se?lf?? I - exercises to develop motor 541 437 484
abilities

Series II.— exercises to master starting 313 148 683
and ending positions

Series III - actions without which it

is impossible to perform the target 270 -.859 811
exercise

Series IV — exercises to master the

movement control ability 805 649
Series V — preliminary exercises .597 .366
Series VI — the entire exercise .960 926

Table 8. Total Variance Explained. Girls Aged 14

Rotation Sums of Squared Loadings

Component
P % of Variance Cumulative %
42.092 42.092
2 23.241 65.333

As a result of the analysis, two factors that explain
65.333% of the variation of results were identified (Table 7).

The first factor explains 42.092% of the variation of
learning outcomes.

The series that are most correlated with the factor are:

« Series 2 — exercises to master starting and ending

positions (r = 0.813),
o Series 4 — exercises to master the movement control
ability (r = 0.805),

o Series 5 — preliminary exercises (r = 0.597).

The factor characterizes the use of the following meth-
ods: method of separate teaching (series 2), method of imme-
diate information about the exercise performance (series 4),
and method of preliminary exercises (series 5). It points to
the combined nature of the teaching program.

The second factor explains 23.241% of the variation of
learning outcomes.

The series that are most correlated with the factor are:

o  Series 6 — the entire exercise (r = 0.960),

o Series 3 - actions without which it is impossible to

perform the target exercise (r = -0.859).

The factor can be interpreted as basic movements. The
factor characterizes training tasks that are directly related to
the cartwheel technique.

The analysis of similarities revealed that the program
components are interrelated (Table 2). The training tasks of

series 2, 4, and 5 are combined into one group and provide
conditions for teaching girls aged 14 the cartwheel (Fig. 2).

Component Plot in Rotated Space

- MAR00006
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Fig. 2. Results of factor analysis of the teaching program
(12 repetitions, rest interval of 60 s)

The analysis of implementation of the teaching program
under the conditions of two exercise modes, using nearest
neighbor analysis showed that the tasks of series 1, 2, and 3
are most connected with one another (Table 9, Fig. 3).

Table 9. Analysis Results. Nearest Neighbor Analysis. Girls
Aged 14

Case Processing Summary N Percent
Sampl Training 17 89.5%
ample
P Holdout 2 10.5%
Valid 19 100.0%
Excluded 1
Total 20
Predictor Space
Built Model: 3 selected predictors, K = 3
Focal
@®No
®ves
Type
@ Training

A Holdout

2 cepin
400 500 600 7,00 800

This chart is a lower-dimensional projection of the predictor space, which contains a total of 6 predictors.

Fig. 3. Analysis Results. Nearest Neighbor Analysis. Girls Aged 14

Discussion

Thus, the assumption is made about the impact of dif-
ferent exercise modes on the effectiveness of teaching series
of tasks. The study found that factor analysis and nearest
neighbor analysis make it possible to substantiate the teach-
ing program and identify the relationship between series of
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training tasks. Factor analysis points to the combined nature
of the teaching program.

The obtained data supplement the information about
the effectiveness of the method of algorithmic instructions
for developing programs of teaching physical exercises to
children and adolescents (Shueva, Ivashchenko, & Jagiello,
2021; Marchenko, & Taranenko, 2020; Minenko, & March-
enko, 2021).

The study found that the tasks to master the movements
without which it is impossible to perform the entire exercise
(series 3) and the movement control ability (series 4) are of
particular importance in the process of teaching. The data
complement the findings of Shueva, Ivashchenko, and Jag-
iello (2021) and also confirm the combined nature of the
method of algorithmic instructions (Shlemin, 1973; Khu-
dolii, 2008; Ivashchenko, 2016).

Similarly to the research by Ivashchenko and Kapkan
(2015), Shueva, Ivashchenko, & Jagiello (2021), the study found
that factor analysis and nearest neighbor analysis can be used
to substantiate the teaching program, which makes it possible
to identify the program structure and the relationship between
each factor and the result of teaching series of training tasks.

Thus, programmed teaching such as algorithmic in-
structions can be considered as a technological process with
a given result, which includes methods and techniques of
teaching that exist in physical education and aims to develop
the motor function of schoolchildren.

Conclusions

Factor analysis showed that teaching programs organized
by the method of algorithmic instructions are combined in
nature. The analysis of similarities revealed that the program
components are interrelated. Series of training tasks 2, 3, and
5 are most correlated with one another and provide condi-
tions for teaching girls aged 14 the cartwheel. Optimization
of the number of repetitions of the exercise depends on the
speed of mastering the exercises of the third and fourth series
of training tasks.
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ANAAKTUKA: OCOBJINBOCTI MPOrPAMOBAHOIO
HABYAHHA NEPEBOPOTY YBIK AIBYAT 14 POKIB

Muxaitno XapbKoBiieHKo'AB¢P

'XapkiBcbka 3aranbHoOCBiTHA mKoma I-111 crynenis Ne 164 XapkiBcbkoi Micbkoi papn XapkiBcbkoi o6macti

ABTOpPCHKMIT BKIAJ: A — Au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarpst: 6 c., 9 Tab., 3 puc., 21 mxeperno.

Mera OCTiIKeHHS — BUSHAYUTI 0COOIMBOCTI IIpOrpamo-
BaHOT'O HaBYaHH:A N1epeBOPOTY yOiK miByar 14 pokis.

Marepiamm i meTogu. Y HOCTiIPKeHHI IPUITHAIY y4acTb
20 piByaT 14 pokis. [liTm Ta ixui 6aTbku 6ymu iHpopMoOBaHi
Ipo BCi 0COOMMBOCTI JOCTIIKEHHS 1 jamn 3TOly Ha y4acTb B
excriepuMeHTi. [/ BUpilIeHHS IIOCTAaBJICHUX 3aBIaHb OyIn
BMKOPMCTaHi METO[M JOC/IIIPKEHHA: BUBYEHHA Ta aHaJIi3 Ha-
YKOBO-METOAMYHOI JIiTEPaTyPy; IEJaroriyie CloCTePeKeHHs,
XPOHOMETpa)k HaBYa/IbHUX 3aBJaHb; MeJarOTi4YHNII eKCIepu-
MEHT, METOAM MaTeMaTMYHOI CTaTUCTUKY, (paKTOPHUIT aHaIs,
MeTOf, Hallb/IVDKIMX CYCifiB.

Pesynbrarn. AHami3 edeKTMBHOCTI MporpaMu HaBYaHHSA
HepeBOpOTY yOiK AiBuaT 14 pokiB Impy pi3HMX peXXMMax Io-
BTOpeHb (1 — pexxyM 6 migxoxis mo 1 pasy 3 iHTepBanoM Bif-
noYnHKy 60 ¢; 2 — pexkuM 6 MifXofliB 110 2 pasy 3 iHTEepBaIOM
Bifmo4nHKY 60 ) 1MoKasas, 10 fliBUaTa IepIIoi TPynu BUTpa-
Yal0Th MEHIIIE IOBTOPEHDb Ha OBO/IOIHHS IIEPEeBOPOTY YOIiK HiXK

piBuara ipyroi rpynu (p < 0,05). OT>ke pe>xuMu IIOBTOPEHb CTa-
TYCTUYHO JOCTOBIPHO MAlOTh Pi3HMIT BIVIMB Ha (GOPMYBaHHA
PYXOBOi HABMYKY I1epeBOPOTY yOiK y fiByaT 14 pokis. AHasmis
CIIiZIBHOCTEI TO3BOIMB BCTAHOBUTH, 1[0 KOMIIOHEHTH IIPOrpa-
M1 B3a€MO3B sI3aHi.

BucnoBku. Ha ocHOBi ¢akTopHOTrO aHajisy BCTaHOBIIe-
HO, 110 IIPOTpPaMy HaBYaHHSA YIOPANKOBaHI 3a METO/IOM aJIr0-
PUTMIYHUX PO3MOPSAKEHb MalThb KOMOIHOBaHMUIT XapaKTep.
AHanis CHiTbHOCTEN NO3BONUB BCTAaHOBUTH, 110 KOMIOHEHTU
Iporpamm B3aeMos3s’s3aHi. Hait6inbury Kopensuio MaoTh 2, 3
Ta 5 cepil HaBYa/lIbHUX 3aBJIaHb i 3a0€31eYYI0Th YMOBY J/IA Ha-
BYaHHA IlepeBopoTy ybik miBuar 14 pokis. OnTnmizanis Kinb-
KOCTi IIOBTOP€EHb BIIPABU 3a/IEXNTh BijJj INBU/IKOCTi 3aCBOEHHS
BIIPaB TPETHOI i 4€TBEPTOI Cepil HABYA/IbHYUX 3aB/IaHb.

KnrouoBi cmoBa: mporpamMoBaHe HaBYaHHA, METOJ a/Iro-
PUMIYHMX PO3IOPAMKEeHb, aKpOOATUYHI BIpaBy, AiByaTa 14
POKiB.
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Abstract

Purpose. To determine the impact of exercise modes on the effectiveness of teaching boys aged 14 the press headstand
and handstand.

Materials and methods. The study participants were 20 boys aged 14. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the

tasks set, the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics,
discriminant analysis.

Results. The assumption was made about a significant influence of the modes of alternating exercise repetitions and
the rest interval on the effectiveness of teaching boys aged 14 the press headstand and handstand. The study found that
the mode of 6 sets 1 time each with a rest interval of 60 s is more effective than the mode of 6 sets 2 times each with a
rest interval of 60 s when teaching series of training tasks 2, 4, 5, and 6.

Conclusions. The analysis of standardized, structure coefficients, and group centroids revealed that exercise modes
significantly influence the process of teaching boys aged 14 the press headstand and handstand during physical
education classes. The results of classification of the groups show that 100 % of the original grouped cases were
classified correctly.

Keywords: discriminant analysis, boys, acrobatic exercises, exercise mode, teaching.

Introduction Acrobatic exercises can be considered as part of the structure
of basic motor skills (Kapkan, Khudolii, & Bartik, 2019; Khu-

Motor skills development at school is a priority task of dolii, Kapkan, Harkusha, Marchenko, & Veremeenko, 2020;
physical education of schoolchildren (Ivashchenko, Ierma- Ivas};chenko ’Ab dulkhali’kova & Cies’iicka 2017) ’ ’

kov, Khudolii, Cretu, & Potop, 2017; Krutsevich, Pengelova,
& Trachuk, 2019; Ivashchenko, Berezhna, & Cieslicka, 2020).
The regularities of basic motor skills development are the
object of research of a number of scientists (Adamo, Wilson,
Harvey, Grattan, Naylor, Temple, & Goldfield, 2016; Abate,
Pallonetto, & Palumbo, 2020; Barnett, & Makin, 2018). Re-
searchers have studied the structure of basic motor skills

During motor skills development, the selection of physi-
cal exercises and the modes of their performance are of im-
portance (Marchenko, & Kovalenko, 2020; Marchenko, Jag-
iello, Iermakov, Ivashchenko, & Khudolii, 2021; Ivashchenko,
Nosko, & Ferents, 2019).

The analysis of motor skills development uses multi-
. variate statistical methods, including discriminant analysis
(Basman, 2019; Pfeiffer, Saunders, Brown, Dowda, Addy, & (Ivashchenko, Khudolii, Iermakong Chernenko, & H}(;n-

Pj‘lte’ 2013_)’ age-related peculiarities of development (Bar- charenko, 2018; Silverman, Woods, & Subramaniam, 1998;
did, Lenoir, Huyben, De Martelaer, Seghers, Goodway, &
Ivashchenko, 2020).

Deconinck, 2017; Barnett, Telford, Strugnell, Rudd, Olive,
& Telford, 2019), pedagogical control of the level of develop-
ment (Bryant, James, Birch, & Duncan, 2014; Ivashchenko,
Kapkan, Khudolii, & Yermakova, 2017; Ivashchenko, 2017).

Therefore, the study of the effectiveness of teaching is
relevant.

The purpose of the study was to determine the impact of
exercise modes on the effectiveness of teaching boys aged 14
the press headstand and handstand.

© Mugurdinova, 1., & lermakov, S., 2022.
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Materials and methods

Study participants

The study participants were 20 boys aged 14. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training

tasks; pedagogical experiment, methods of mathematical
statistics, discriminant analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the boys repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n =10) - 6
sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instructions
was used (Shlemin, 1973). The program of teaching the press
headstand and handstand was developed based on the data of
Shlemin (1973), Khudolii (2008) and included the following
training tasks:

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(transition to training the next exercise)

First series of training tasks — exercises to develop motor abilities

From standing position, with the back against stall Performed by jumping off both feet, hold
the position for 3-4 seconds

bars, proceed to arch hang

A push-up position. Bend arms and knees (5 times
in 5-6 seconds)

Performed with maximum amplitude

Repeat 3-5 times

If the student performs the exercise for
5-6 seconds, proceed to the next exercise

Second series of training tasks — exercises to master starting and ending positions

From squat, lean forward, put the head down on

mat on the marking and evenly shift the body Hold the position for 3-4 seconds

weight to the head and arms

The same, lifting the legs off the floor and keeping Perform the exercise with assistance

them bent, straighten the back

Repeat 3 times

Repeat 3 times

Third series of training tasks — actions without which it is impossible to perform the target exercise

Lifting the legs off the floor and keeping them
bent, straighten the back

Lifting the legs off the floor and keeping them

bent, straighten the back
legs

Arriving to headstand and handstand

should be done without any effort, by Repeat 3 times
simply straightening the legs

Push off with the feet and, helping with

hands, arrive to headstand. Straighten the Repeat 3 times

Fourth series of training tasks — teaching the ability to assess movements in space, by time and muscular effort

In kneeling position, bending and straightening of Bend the arms
straightening the legs as quickly as possible 5-6 seconds, proceed to the next exercise

the arms (5 times)

simultaneously with If the student performs the exercise for

Bending and straightening of the arms in stoop Plant the hands on the floor a step’s length If the student performs the exercise for

standing position (5 times)

From normal standing position, lean forward,
touch the floor with the hands and, moving the
hands forward on the floor, adopt a push-up
position, return to starting position in the same
way

exercise

away from the toes

Do not bend knees when performing the

5-6 seconds, proceed to the next exercise

Perform the exercise for 6 seconds

Fifth series of training tasks — preliminary exercises

From squat, lean forward, put the head down on

mat and evenly shift the body weight to the head b
ent legs

and arms for 3-4 seconds

From squat, lean forward, put the head down on

mat on the marking and evenly shift the body

weight to the head and arms

A headstand with the back and legs against the stall

bars, without assistance

Focus on the exercise technique

Straightening the back, hold balance with If the student performs the exercise 3

times, proceed to the next exercise

Straighten the legs, hold balance without Correct performance of the series on 3
bending the legs for 3-4 seconds

attempts

Correct performance of the series on 3
attempts

Sixth series of training tasks — the entire exercise

A headstand with the back and legs against the stall
bars, with assistance

A headstand with the back and legs against the stall
bars, without assistance

A headstand without assistance

Hold the position for 5-6 seconds
Hold the position for 5-6 seconds

Hold the position for 5-6 seconds

Correct performance of the series on 3
attempts
Correct performance of the series on 3
attempts
Correct performance of the series on 3
attempts
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Table 1. Group Statistics. Boys Aged 14

6 repetitions, rest interval 12 repetitions, rest interval

of 60 s of 60 s Wilks
Series of tasks Ax Lambda F df1  df2 Sig.
Mean Std. Deviation Mean Std. Deviation
1 5.3 2.11 4.8 2.39 0.5 987 245 1 18 .626
2 6.9 2.02 12.1 3.63 -5.2 .535 15.620 1 18 .001
3 14.6 2.87 15.5 2.17 -0.9 967 624 1 18 440
4 9.4 2.06 13.4 1.71 -4 448 22222 1 18 .000
5 5.6 2.98 12.0 3.16 -6.4 454 21.634 1 18 .000
6 6.6 1.83 10.0 2.05 -3.4 542 15.211 1 18 .001

The next exercise started on condition of correct perfor-
mance of the previous exercise on three consecutive attempts.
The number of repetitions required for correct performance
on three consecutive attempts was recorded. The level of pro-
ficiency in the exercises was determined by the alternative
method: “performed” or “failed”. A technically correct per-
formance of the exercise gave the students “1” point; a failure
to perform the exercise gave them “0” entered in the protocol.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
unstandardized function coefficients, Wilks’ lambda for each
canonical function.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

The analysis of averages shows that statistically signifi-
cant differences in the number of repetitions are observed
in performing series of training tasks 2, 4, 5, and 6. The boys
aged 14 who use the first mode (6 sets 1 time each with a rest
interval of 60 s) need fewer repetitions to master the move-
ments (Table 1).

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted (Tables 2-6). A necessary condition for discriminant
analysis is the homogeneity of variances and covariances of
data. The Box’s M test confirms the assumption about the
homogeneity of variances and covariances (Table 2).

Table 2. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 32.952
Approx. 1.521
F df1 15
df2 1304.526
Sig. .090

13

The first canonical function explains 100% of the results
variation, which indicates its high informativity (r = 0.891)
(see Table 3). The analysis of the canonical function shows its
statistical significance (A= 0.207; p = 0.001). The first func-
tion has a high discriminative ability and value in interpreta-
tion of the general population (Table 4).

Table 3. Eigenvalues for Developing Discriminant Model
(Canonical Correlation). Boys Aged 14

Function Eigenvalue % of Cumulative Canonical
8 Variance % Correlation
1 3.832 100.0 100.0 891

Table 4. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function. Boys Aged 14

Test of Function(s) Wilks’ Lambda
1 .207

Chi-square
24.417

df Sig.
5 .000

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the con-
tribution of variables to the function result. The results of
the second and fifth series of training tasks make the larg-
est contribution to the first canonical function. The above
indicates that the exercises of the second (exercises to mas-
ter starting and ending positions) and the fifth (preliminary
exercises) series of training tasks are the most sensitive to
exercise modes in boys aged 14 (Table 5).

Table 5. Standardized Canonical Discriminant Function
Coeflicients. Boys Aged 14

Series of tasks Funitlon
Series 1 494
Series 2 814
Series 3 478
Series 4 139
Series 5 982

The structure canonical discriminant function coefhi-
cients are the coefficients of correlation between the variables
and the function. Thus, the function is most closely connect-
ed with the number of repetitions of exercises of the fourth
(the ability to assess movements in space, by time and mus-
cular effort), the fifth (preliminary exercises), and the second
(exercises to master starting and ending positions) series of
training tasks (r, = 0.568; r, = 0.560; r, = 0.476) (Table 6).
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Table 6. Structure Matrix. Boys Aged 14

Series of tasks F“ml?thn
Series 4 563
Series 5 560
Series 2 476
Series 6* 462
Series 3 095
Series 1 -.060

*This variable is not used in the analysis.

Table 7. Canonical Discriminant Function Coefficients
(Unstandardized coefficients)

Series of tasks Funitlon
Series 1 519
Series 2 277
Series 3 _188
Series 4 073
Series 5 319

(Constant) 2345

Table 8. Functions at Group Centroids. Boys Aged 14

. Function
Exercise Mode 1
1 - 6 repetitions, rest interval of 60 s -1.857
2 — 12 repetitions, rest interval of 60 s 1.857

The coordinates of centroids for two groups make it pos-
sible to interpret the canonical function in relation to the role
in classification. At the positive pole is a centroid for the exer-
cise mode of 12 repetitions (M , = 1.857), at the negative - a
centroid for the exercise mode of 6 repetitions (M, = -1.857)
(see Table 8, Fig. 1, 2). This indicates a significant difference
in the impact of exercise repetition modes on the number
of repetitions required for motor skills development in boys
aged 14 during physical education classes. The results of clas-
sification of the groups show that 100.0 % of the original
grouped cases were classified correctly (Table 9). Based on
the discriminant function coefficients and centroids, it is pos-

Table 9. Classification Results®*

Canonical Discriminant Function 1

3+ —

Mean = -1.86
SD =0.922
N=10

v T T T T
-4 -2 0 2 4

Fig. 1. Graphic representation of classification results:
6 repetitions, rest interval of 60 s

Canonical Discriminant Function 1

Mean = 1.86
SD =1.073
N=10

0 T T T
-4 -2 0 4

Fig. 2. Graphic representation of classification results:
12 repetitions, rest interval of 60 s

sible to calculate the number of repetitions for mastering
the motor skill (Table 7). The value of the centroid for the
exercise mode of 6 repetitions is approximate for calculation
(M, = -1.857).

Predicted Group Membership

Exercise Mode 0 > Total
Count 1 - 6 repetitions, rest interval of 60 s 10 0 10
oun
o 2 — 12 repetitions, rest interval of 60 s 0 10 10
Original — -
o 1 - 6 repetitions, rest interval of 60 s 100.0 .0 100.0
0
2 — 12 repetitions, rest interval of 60 s .0 100.0 100.0
1 - 6 repetitions, rest interval of 60 s 10 0 10
Count N .
. 2 - 12 repetitions, rest interval of 60 s 1 9 10
Cross-validated® — -
% 1 - 6 repetitions, rest interval of 60 s 100.0 . 100.0
(]
2 — 12 repetitions, rest interval of 60's 10.0 90.0 100.0

a. 100.0% of original grouped cases correctly classified.

b. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all

cases other than that case.
¢. 90.0% of cross-validated grouped cases correctly classified.
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Discussion

The assumption was made about a significant influence
of the modes of alternating exercise repetitions and the rest
interval on the effectiveness of teaching boys aged 14 the
press headstand and handstand. The study found that the
mode of 6 sets 1 time each with a rest interval of 60 s is more
effective than the mode of 6 sets 2 times each with a rest
interval of 60 s when teaching series of training tasks 2, 4, 5,
and 6 (p < 0.05).

These data complement the knowledge about the de-
velopment of motor skills (Adamo, Wilson, Harvey, Grat-
tan, Naylor, Temple, & Goldfield, 2016; Abate, Pallonetto, &
Palumbo, 2020; Barnett, & Makin, 2018) and the importance
of teaching in schoolchildren’s physical education (Ivash-
chenko, Iermakov, Khudolii, Cretu, & Potop, 2017; Krutse-
vich, Pengelova, & Trachuk, 2019; Ivashchenko, Berezhna, &
Cieflicka, 2020).

Structure canonical discriminant function coefficients
indicate that the process of motor skills development is influ-
enced by the selection of motor tasks and the modes of their
performance. The obtained data complement the knowledge
about the effectiveness of using discriminant analysis to as-
sess the teaching process (Ivashchenko, Khudolii, Iermakov,
Chernenko, & Honcharenko, 2018; Silverman, Woods, &
Subramaniam, 1998; Ivashchenko, 2020), the level of school-
children’s motor fitness (Teunissen, ter Welle, Platvoet, Faber,
Pion, & Lenoir, 2021; Tkachenko, 2020; Zhang, Chen, Chen,
S., Hong, Loflin, & Ennis, 2014) and on the impact of exercise
regimes on learning effectiveness (Ivashchenko, & Karpu-
nets, 2001; Ivashchenko, & Kapkan, 2015; Cieslicka, & Ivash-
chenko, 2017).

To plan the teaching process on the basis of unstandard-
ized discriminant function coefficients and centroids, it is
possible to calculate the number of repetitions for mastering
the motor skill:

Y =-2.345-0.219X, + 0.277X,, - 0.188X, + 0.073X, +0.319X,,
where Y is the function value, X -X, are the number of repeti-
tions to master the motor task.

The value of the centroid for the exercise mode of 6 rep-
etitions is approximate for calculation (M, = -1.857).

Conclusions

The analysis of standardized, structure coefficients, and
group centroids revealed that exercise modes significantly
influence the process of teaching boys aged 14 the press head-
stand and handstand during physical education classes. The
results of classification of the groups show that 100 % of the
original grouped cases were classified correctly.

The study found that the mode of 6 sets 1 time each with
arest interval of 60 s is more effective than the mode of 6 sets
2 times each with a rest interval of 60 s when teaching series
of training tasks 2, 4, 5, and 6.
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PO3MI3HAHHA OBPA3IB: EODEKTUBHICTb NMPOLIECY HABYAHHA
CTINKN CUNIOI0 HA FOJIOBI | PYKAX XJ10MLIB 14 POKIB

Inna MyrypyainoBa'48P, Cepriit Epmakos> >8P

'XapkiBcbkmit HallioHaMbHNUI Neparorivamii yHiBepcuret iMeni I.C. CkoBoponn
*ImancbKuil yHiBepcuTeT (isMYHOrO BUXOBAHHA i CIOPTY
*XapkiBcbKa iep)KaBHA aKafeMis AM3aiiHy i MICTelTB

ABTopcbknii BKIaj;: A — nusaiis gocnimpkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip komris

Pegepar. Crarpst: 6 c., 9 TabiL., 2 puc., 28 mKepert.

Merta mOCTify)KeHHA — BU3HAYUTH BIUIUB PEXNMIB BUKO-
HaHHs BIIPaB Ha eeKTUBHICTD NPOLeCy HABYAHHS CTINKY CH-

JIOIO Ha TOJIOBI i pyKax Xomnuis 14 pokis.

Marepiamm i MmeTopm. Y JOC/IiIKeHHI OPUIIHAIN y4acTh
20 xmonuiB 14 pokis. [litu ta ixHi 6arsky 6ymu indopmosa-
Hi TIpO BCi 0COOMMBOCTI JOCTIIKEHH 1 Jamm 3TO/ly Ha y4acTb
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B eKCIlepyMeHTi. [l BUpillleHHA IOCTaB/IeHNX 3aBJaHb Oymu
BMKOPUCTAHI METO/IM JOC/Ii/[KEHHA: BUBYEHH Ta aHaJIi3 HAyKO-
BO-METOJMYHOI IiTEpaTypH; ITearOrivyHe CIIOCTEPEXEHHA, XPO-
HOMETPA)X HaBYa/IbHUX 3aBJJaHb; MENArOTiYHNII eKCIIEPUMEHT,
METOJY MaTeMaTUYHOI CTAaTUCTUKM, JUCKPUMIHAHTHIIL aHaIi3.

PesynbraTu. [IpuiiMaeTbca NpuUIyleHHA PO CYTTEBUIA
BIUIMB PEXMMIB YepryBaHHA IIOBTOPEHb BIPaB Ta iHTepBaly
BiJHOYMHKY Ha epeKTMBHICTh HABYAHHA CTIiIKM CU/IOI0 HA TO-
7I0Bi i pykax xytonuis 14 pokiB. BcTaHOB/IEHO 110 peXkuM 6 M-
X0ziB 1o 1 pasy 3 iHTepBasoM Bifmo4MHKY 60 ¢ Mae 6inpiry
eeKTUBHICTD HDXX PeXuM 6 IiIXOAIB 110 2 pasu 3 iHTepBaIOM

BifmounuKy 60 ¢y nmporneci HaB4aHHA 2, 4, 5 Ta 6 cepiit HaBYa/b-
HIX 3aBJaHb

Bucnosku. Ha ocHOBI aHa/mi3y HOpMOBaHUX, CTPYKTYPHUX
koeillieHTIB Ta EeHTPOIAiB IPyIl BUSHAYEHO, O PEXXUMM BU-
KOHAaHHA BIIPAaB MalOTb CYTTEBUII BIUIMB Ha IpOlieC HaBYaHH:A
CTiJIK¥M CMJIOIO Ha TOJIOBi i pyKaX X/IOmLiB 14 poKiB Ha ypoKax
¢bisnunoi KynpTypu. Pesynbraru knacudikanii rpyI nokasyoTs,
o 100 % BUXiZHUX 3TPYNOBAaHNX CIOCTepeXeHb Knacudikopa-
HO IIPaBU/IbHO.

KnrouoBi croBa: JuckpyMiHaHTHUI aHAI3, XJIOMIi, aKpoO-
6aTn4Hi BIIPaBY, PEXXIM BUKOHAHHS BIIPAB, HABYAHHL.

Information about the authors:

Muhurdinova Inna: innamugurdinova@gmail.com; https://orcid.org/0000-0002-8495-8640; H. S. Skovoroda Kharkiv National
Pedagogical University, Department of Theory and Methodology of Physical Education, Alchevskikh St, 29, Kharkiv, 61002,

Ukraine.

Iermakov Sergii: sportart@gmail.com; http://orcid.org/0000-0002-5039-4517; Gdansk University of Physical Education and Sport,
Department of Sports, Kasimir Gorskogo St, 1, 80-336 Gdansk, Poland. Kharkiv State Academy of Design and Arts; Mystetstv St, 8,

Kharkiv, 61002, Ukraine.

Cite this article as: Mugurdinova, I., & Iermakov, S. (2022). Pattern Recognition: Effectiveness of Teaching Boys Aged 14 the Press
Headstand and Handstand. Journal of Learning Theory and Methodology, 3(1), 11-17. https://doi.org/10.17309/j1tm.2022.1.02

Received: 25.10.2021. Accepted: 05.02.2022. Published: 28.02.2022

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0).

17



ISSN 2708-7581 (Online)

Journal of Learning Theory and Methodology ISSNLL 27087573

JKypHan Teopii Ta MeTOA0IO0Tii HABYAHHSA

ORIGINAL SCIENTIFIC ARTICLE

PATTERN RECOGNITION: EFFECTIVENESS OF TEACHING BOYS
AGED 15 THE PRESS HEADSTAND AND HANDSTAND

Kyrylo Siedykh'4®¢P; Olha Ivashchenko'**“P, Pavol Bartik***? and Viktoria Veremeenko'**?

'H. S. Skovoroda Kharkiv National Pedagogical University
*Matej Bel University

Authors’ Contribution: A - Study design; B — Data collection; C - Statistical analysis; D — Manuscript Preparation; E - Funds Collection

DOI: 10.17309/j1tm.2022.1.03

Abstract

Purpose. To determine the impact of exercise modes on the effectiveness of teaching boys aged 15 the press headstand
and handstand.

Materials and methods. The study participants were 20 boys aged 15. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the

tasks set, the following research methods were used: study and analysis of scientific and methodological literature;
pedagogical observation, timing of training tasks; pedagogical experiment, methods of mathematical statistics,
discriminant analysis.

Results. The assumption was made about a significant influence of the modes of alternating exercise repetitions and
the rest interval on the effectiveness of teaching boys aged 15 the press headstand and handstand. The study found that
statistically significant differences in the number of repetitions are observed in performing all training tasks. The boys
aged 15 who use the second mode (6 sets 2 times each with a rest interval of 60 s) need fewer repetitions to master
series of motor tasks 1, 3, 4, 5, and 6. The boys aged 15 who use the first mode (6 sets 1 time each with a rest interval
of 60 s) need fewer repetitions to master the second series of training tasks (exercises to master starting and ending
positions).

Conclusions. The analysis of standardized, structure coeflicients, and group centroids revealed that exercise modes
significantly influence the process of teaching boys aged 15 the press headstand and handstand during physical
education classes. The results of classification of the groups show that 100 % of the original grouped cases were
classified correctly. The study found that the mode of 6 sets 2 times each with a rest interval of 60 s is more effective
than the mode of 6 sets 1 time with a rest interval of 60 s when teaching series of motor tasks 1, 3, 4, 5, and 6.
Keywords: discriminant analysis, boys aged 15, acrobatic exercises, exercise mode, teaching.

Introduction Jagiello, 2021). In the process of developing the skills of funda-
mental movements, it is also important to test the level of their

. The .imPortfance of increasin.g motor activity of school- development (Valentini, Zanella, & Webster, 2017; Wagner,
children is highlighted by the findings of researchers (Prystyn- Kipling Webster, & Ulrich, 2017; Webster, & Ulrich, 2017).
skyi, Babych, Zaytsev, Boychuk, & Taymasov, 2020; Samsudin, ’ ! ’ X ’

Setiawan, Taufik, & Solahuddin, 2021; Krutsevich, March-
enko, Trachuk, Panhelova, Napadij, & Dovgal, 2021). It was
found that the increase in motor activity is associated with the

One of the factors that influence the effectiveness of
teaching is the mode of alternating repetitions and rest in-
tervals (Marchenko & Kovalenko, 2020; Marchenko, &
i Taranenko, 2020; Marchenko, Jagiello, Iermakov, Ivashchen-
level of development of fundamental movements (Ré, Logan, -

Catt Henri Tudela. & Stodden. 2018: P Issartel ko, & Khudolii, 2021). Ivashchenko and Karpunets (2001),
artuzzo, ienrique, uceia, odden, » TECES, ISSATLEL - yashchenko and Kapkan (2015), Browne, Flynn, O’Neill,

Behan, OConnpr, & Belton, 2020; Newell, 2020), the prior Howatson, Bell, and Haskell-Ramsay (2017) point out a more
ity of motor skills development (Ivashchenko, Berezhna, & L . . .
L o .. significant impact of exercise modes on the effectiveness of
Cieslicka, 2020; Ivashchenko & Sirichenko, 2020; Khudolii, . R .
performing complex coordination exercises. Thus, the study

Golovnin, & Bartik, 2020), as well as the development of . : .
teachine technolosies (Khudolii. 1 Kov. & Bartik. 2020: of the effectiveness of motor skills development is relevant.
eaching technologies (Khudolii, Iermakov, arts ’ The purpose of the study was to determine the impact of

Kapkan, Khudolii, & Bartik, 2019; Shueva, Ivashchenko, & exercise modes on the effectiveness of teaching boys aged 15
©  Siedykh, K., Ivashchenko, O., Bartik, P, & Veremeenko, V,,2022.  the press headstand and handstand.
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Materials and methods

Study participants

The study participants were 20 boys aged 15. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, timing of training

tasks; pedagogical experiment, methods of mathematical
statistics, discriminant analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the boys repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n = 10) -
6 sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instructions
was used (Shlemin, 1973). The program of teaching the press
headstand and handstand was developed based on the data of
Shlemin (1973), Khudolii (2008) (Table 1).

Table 1. Program of teaching boys aged 15 the press headstand and handstand (Shlemin, 1973; Khudolii, 2008)

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(transition to training the next exercise)

First series of training tasks — exercises to develop motor abilities

From standing position, with the back
against stall bars, proceed to arch hang

A push-up position. Bend arms and knees
(5 times in 5-6 seconds)

Performed with maximum amplitude

Performed by jumping off both feet, hold Repeat 3-5 times
the position for 3-4 seconds

If the student performs the exercise for
5-6 seconds, proceed to the next exercise

Second series of training tasks — exercises to master starting and ending positions

From squat, lean forward, put the head
down on mat on the marking and evenly
shift the body weight to the head and arms

The same, lifting the legs off the floor and
keeping them bent, straighten the back

Hold the position for 3-4 seconds

Perform the exercise with assistance

Repeat 3 times

Repeat 3 times

Third series of training tasks — actions without which it is impossible to perform the target exercise

Lifting the legs off the floor and keeping
them bent, straighten the back

Arriving to headstand and handstand
should be done without any effort, by

Repeat 3 times

simply straightening the legs

Lifting the legs off the floor and keeping
them bent, straighten the back

the legs

Push off with the feet and, helping with ~ Repeat 3 times
hands, arrive to headstand. Straighten

Fourth series of training tasks — teaching the ability to assess movements in space, by time and muscular effort

In kneeling position, bending and
straightening of the arms (5 times)

possible

Bending and straightening of the arms in
stoop standing position (5 times)

From normal standing position, lean
forward, touch the floor with the hands
and, moving the hands forward on the floor,
adopt a push-up position, return to starting
position in the same way

exercise

Bend the arms simultaneously with
straightening the legs as quickly as

Plant the hands on the floor a step’s
length away from the toes

If the student performs the exercise for
5-6 seconds, proceed to the next exercise

If the student performs the exercise for
5-6 seconds, proceed to the next exercise

Do not bend knees when performing the Perform the exercise for 6 seconds

Fifth series of training tasks — preliminary exercises

From squat, lean forward, put the head
down on mat and evenly shift the body
weight to the head and arms for 3-4 seconds

with bent legs

From squat, lean forward, put the head
down on mat on the marking and evenly
shift the body weight to the head and arms
A headstand with the back and legs against
the stall bars, without assistance

Straightening the back, hold balance

Straighten the legs, hold balance without
bending the legs for 3-4 seconds

Focus on the exercise technique

If the student performs the exercise 3 times,
proceed to the next exercise

Correct performance of the series on
3 attempts

Correct performance of the series on
3 attempts

Sixth series of training tasks — the entire exercise

A headstand with the back and legs against
the stall bars, with assistance

A headstand with the back and legs against
the stall bars, without assistance

A headstand without assistance

Hold the position for 5-6 seconds

Hold the position for 5-6 seconds

Correct performance of the series on
3 attempts
Correct performance of the series on
3 attempts

Hold the position for 5-6 seconds
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Table 2. Group Statistics. Boys Aged 15

6 repetitions, rest interval of 12 repetitions, rest interval

Series of tasks 60's of 60 s fre L F dfl  df2  Sig.
Mean Std. Deviation Mean Std. Deviation Lambda
1 8.2 1.61 4.7 1.33 3.5 .393 27.771 1 18 .000
2 8.6 1.64 6.6 1.57 2 .701 7.692 1 18 .013
3 11.2 1.47 14.2 2.09 -3 .568 13.682 1 18 .002
4 16.0 1.49 12.3 1.25 3.7 333 36.132 1 18 .000
5 8.9 1.52 6.7 1.33 2.2 .605 11.773 1 18 .003
6 7.9 1.28 6.4 1.34 1.5 736 6.470 1 18 .020

The next exercise started on condition of correct perfor-
mance of the previous exercise on three consecutive attempts.
The number of repetitions required for correct performance
on three consecutive attempts was recorded. The level of pro-
ficiency in the exercises was determined by the alternative
method: “performed” or “failed” A technically correct per-
formance of the exercise gave the students “1” point; a failure
to perform the exercise gave them “0” entered in the protocol.

Statistical analysis

The study materials were processed using the IBM SPSS
20 statistical analysis program. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
unstandardized function coeflicients, Wilks’ lambda for each
canonical function.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

The analysis of averages shows that statistically signifi-
cant differences in the number of repetitions are observed in
performing all training tasks. The boys aged 15 who use the
second mode (6 sets 2 times each with a rest interval of 60 s)
need fewer repetitions to master series of training tasks 1, 3,
4,5, and 6. The boys aged 15 who use the first mode (6 sets 1
time each with a rest interval of 60 s) need fewer repetitions
to master the second series of training tasks (exercises to
master starting and ending positions) (Table 2).

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted (Tables 3-10). A necessary condition for discriminant
analysis is the homogeneity of variances and covariances of
data. The Box’s M test confirms the assumption about the
homogeneity of variances and covariances (Table 3).

The first canonical function explains 100% of the results
variation, which indicates its high informativity (r=0.935)
(see Table 4). The analysis of the canonical function shows its
statistical significance (A, = 0.125; p = 0.001). The first func-
tion has a high discriminative ability and value in interpreta-
tion of the general population (Table 5).

Table 3. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 33.236
Approx. .996
df1 21

: df2 1191.671
Sig. 465

Table 4. Eigenvalues for Developing Discriminant Model
(Canonical Correlation). Boys Aged 15

Function Eigenvalue % of Cumulative Canonical
8 Variance % Correlation
1 6.988° 100.0 100.0 935

Table 5. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function. Boys Aged 15

Test of Function(s) Wilks’ Lambda Chi-square df
1 125 31.169 6

Sig.
.000

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the con-
tribution of variables to the function result. The results of
the first (exercises to develop motor abilities) and the fourth
(teaching the ability to assess movements in space, by time
and muscular effort) series of training tasks make the largest
contribution to the first canonical function. The above indi-
cates that in the classification of exercise modes for boys aged
15, the exercises of the first and fourth series of training tasks
are a priority (Table 6).

The structure canonical discriminant function coeffi-
cients are the coefficients of correlation between the vari-
ables and the function. Thus, the function is most closely
connected with the number of repetitions of exercises of the
fourth and first series of training tasks (r, = 0.536; r, = 0.470)
(Table 7).

Table 6. Standardized Canonical Discriminant Function
Coefficients. Boys Aged 15

Series of tasks F“mlitIOIl
Series 1 695
Series 2 _541
Series 3 536
Series 4 858
Series 5 472
Series 6 116
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Table 7. Structure Matrix. Boys Aged 15 Canonical Discriminant Function 1
Function . —
Series of tasks ¢ Mean = 2,51
1 SD = 0.661
Series 4 .536 N=10
Series 1 470 3 -
Series 3 -.330
Series 5 .306
Series 2 .247 o -
Series 6 227
Table 8. Canonical Discriminant Function Coefficients N | |
(Unstandardized coefficients)
Function
Series of tasks ;
Series 1 468 e e o0 2 >0
Series 2 -.336 Fig. 1. Graphic representation of classification results:
Series 3 -296 6 repetitions, rest interval of 60 s
Series 4 .623
Series 5 329 Canonical Discriminant Function 1
Series 6 .088 5 - Mean = 2,51
(Constant) -8.725 SD = 1.250

N=10

Table 9. Functions at Group Centroids. Boys Aged 15

i Function
Exercise Mode - | 2] m
1 - 6 repetitions, rest interval of 60 s 2.508
2 — 12 repetitions, rest interval of 60 s -2.508

The coordinates of centroids for two groups make it pos-
sible to interpret the canonical function in relation to the
role in classification. At the positive pole is a centroid for the
exercise mode of 6 repetitions (M, = 2.508), at the negative - a
centroid for the exercise mode of 12 repetitions (M , = -2.508)
(see Table 9, Fig. 1, 2). This indicates a significant difference in
the impact of exercise repetition modes on the number of rep-
etitions required for motor skills development in boys aged 15
during physical education classes. The results of classification
of the groups show that 100.0 % of the original grouped cases  the number of repetitions for mastering the motor skill (Ta-
were classified correctly (Table 10). Based on the discriminant  ble 8). The value of the centroid for the exercise mode of 12
function coefficients and centroids, it is possible to calculate  repetitions is approximate for calculation (M,, = -2.508).

o T T T T
-5,0 -2,5 0,0 25 5,0

Fig. 2. Graphic representation of classification results:
12 repetitions, rest interval of 60 s

Table 10. Classification Results*®

Predicted Group Membership

Exercise Mode ; 5 Total
1 - 6 repetitions, rest interval of 60 s 10 0 10
Count . .
o 2 — 12 repetitions, rest interval of 60 s 0 10 10
Original — p
o 1 - 6 repetitions, rest interval of 60 s 100.0 .0 100.0
0
2 — 12 repetitions, rest interval of 60 s .0 100.0 100.0
Count 1 - 6 repetitions, rest interval of 60 s 10 0 10
oun
. 2 - 12 repetitions, rest interval of 60 s 1 9 10
Cross-validated® " -
% 1 - 6 repetitions, rest interval of 60 s 100.0 0 100.0
(]
2 — 12 repetitions, rest interval of 60 s 10.0 90.0 100.0

a. 100.0% of original grouped cases correctly classified.
b. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all
cases other than that case.

c. 100.0% of cross-validated grouped cases correctly classified.
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Discussion

The assumption was made about a significant influence
of the modes of alternating exercise repetitions and the rest
interval on the effectiveness of teaching boys aged 15 the
press headstand and handstand. The study found that sta-
tistically significant differences in the number of repetitions
are observed in performing all training tasks. The boys aged
15 who use the second mode (6 sets 2 times each with a rest
interval of 60 s) need fewer repetitions to master series of
motor tasks 1, 3, 4, 5, and 6. The boys aged 15 who use the
first mode (6 sets 1 time each with a rest interval of 60 s) need
fewer repetitions to master the second series of training tasks
(exercises to master starting and ending positions) (Table 2).

The obtained data complement the knowledge about
the regularities of motor skills development in children and
adolescents (Ré, Logan, Cattuzzo, Henrique, Tudela, & Stod-
den, 2018; Peers, Issartel, Behan, O’Connor, & Belton, 2020;
Newell, 2020).

The analysis of standardized and structure discriminant
function coeflicients shows that in the process of teaching the
press headstand and handstand, previous strength training
(first series of tasks) and the ability to control movements
(fourth series) are a priority. This confirms the information
on the impact of exercise modes with a complex coordination
structure (Browne et al., 2017).

The results of the analysis of the teaching process con-
firm the effectiveness of the discriminant function for de-
termining the regularities of motor skills development and
complement the knowledge about its use in physical educa-
tion and sports (Broadhead & Church, 1982; Baudry, Sforza,
Leroy, Lovecchio, Gautier, & Thouvarecq, 2009; Kermarrec,
& Michot, 2007).

To plan the modes of exercises on the basis of discri-
minant function coefficients and centroids, it is possible to
calculate the number of repetitions for mastering the mo-
tor skill. The calculation is performed using the following
equation:

Y = -8.725 + 0.468X, - 0.336X,, - 0.296X, + 0.623X, + 0.329X. +
+0.088X,, where Y is the function result, X -X_ are the num-
ber of repetitions of series of training tasks 1-6.

The value of the centroid for the exercise mode of 12 rep-

etitions is approximate for calculation (M, , = -2.508).

Conclusions

The analysis of standardized, structure coefficients, and
group centroids revealed that exercise modes significantly
influence the process of teaching boys aged 15 the press head-
stand and handstand during physical education classes. The
results of classification of the groups show that 100 % of the
original grouped cases were classified correctly.

The study found that the mode of 6 sets 2 times each with
a rest interval of 60 s is more effective than the mode of 6 sets
1 time with a rest interval of 60 s when teaching series of mo-
tor tasks 1, 3,4, 5, and 6.
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PO3NMI3HAHHA OBPA3IB: EODEKTUBHICTb NMPOLECY HABYAHHA
CTINKN CUJIOI0 HA TONOBI | PYKAX XJIOMNUIB 15 POKIB

Kupuno Cegux'45<P, Onpra IBamenko'**“P, ITapon Baptik***”, Bikropis Bepemeenko'**P

'XapkiBcbkuil HanioHanbHMI Tefaroriunmit yiBepcutet iMeHi [.C. CkoBoponu

*YuiBepcuret Mares bens

ABTOpCHKNMI BKIAJ: A — Iu3aiiH gocmipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormcy; E — 36ip komtis

Pedepar. Cratps: 7 c., 9 Tabm., 2 puc., 26 mKeper.

MeTa BOCTiIP)KEHHA — BU3HAYUTH BIUIMB PEXUMIB BUKO-
HaHH: BIIPaB Ha e()eKTUBHICTb MPOIleCy HaBYaHHS CTilIKM CH-
JIOIO Ha rOJIOBi i pyKax X/IonuiB 15 poKiB.

Marepiamm i meTogu. Y HOCHiIPKeHHI IPUITHAIY y4acTb
20 xnonuis 15 pokis. it Ta ixHi 6ateku Oymu indopmosa-
Hi PO BCi 0COOMMBOCTI HOCTI/PKEHHS 1 Aan 3TOAY Ha y4acTb
B eKcIepyuMeHTi. JI/i BUPpIllIeHHs TOCTaB/IeHNX 3aB/jaHb Oy/n
BUKOPMCTaHi METOAM NOCTiJPKEHHA: BUBYEHHSA Ta aHaJIi3 HAyKO-
BO-METOJMYHOI /IiTepaTypy; Iefaroriyie CrIoCTepe>KeHH, XPO-
HOMeTpa)k HaBYa/IbHMX 3aB/IaHb; N€JaroriyHuil eKCIepyuMeHT,
MeTOAY MaTeMaTU4HOI CTAaTUCTUKM, AUCKPUMIHAHTHMUII aHaTi3.

Pesynpratu. [IpniiMa€Tbcss NpUIymIeHHA IPO CYTTEBUIL
BIUIMB PEXMMiB YepryBaHH:A IIOBTOPEHb BIpaB Ta iHTepBaly
BiJIIOYMHKY Ha e()eKTUBHICTb HABYAHHS CTilIKM CMJIOK Ha ro-
70Bi i pykax xjyronuis 15 pokiB. BcTaHoB/€HO, 1110 CTaTUCTUYHO
3HAYyIIi pO36DKHOCTI Y KIIBKOCTI IOBTOPEHD CIIOCTePIiraloThest
Y BUKOHAHHI BCiX HaBYa/IbHUX 3aBJaHb. Xjomui 15 pokis, sAKi
BUKOPUCTOBYIOTB IPYTuUit pexxyM (6 miixozis 1mo 2 pasu 3 iHTep-
BaJIOM BifIIOYMHKY 60 ), BUTPAYalOTh MEHIIE IIOBTOPEHb Ha
oBonofinuA 1, 3, 4, 5 Ta 6 cepii pyXxoBuX 3aBfaHb. Xyonui 15 po-
KiB, SIKi BUKOPUCTOBYIOTb IepIuuii pe>xuM (6 minxozis mo 1 pasy
3 IHTepBa/IOM BifIIIOYMHKY 60 C) BUTPAaYalOTh MEHIIe IOBTOPEHb
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Ha OBOJIOZIiHHA fIpyroi cepil HABYA/JIPHMX 3aBJaHb (BIpPaBM Ha  I0Tb, 10 100 % BUXIZHMX 3rPYNOBAaHUX CIOCTEPEXEHb K/IACH-
OBOJIOiHHS BUXIJHMX i KiHIIEBUX IIO/TOKEHD ). ¢ixoBaHO BipHO. BCTaHOBIIEHO 1110 peXXVM 6 MiXOfiB 10 2 pasn
Bucnosku. Ha ocHOBI aHa/1i3y HOPMOBaHUX, CTPYKTYPHUX 3 iHTepBa/IoM Bifillo4nHKY 60 ¢ Mae 6inpiry eeKTUBHICTD HiK
KoedilLieHTIB Ta LeHTPOINiB IPYIl BU3HAYEHO, 1[0 PEXKMMM BM-  PeXUM 6 IiIXofis mo 1 pasy 3 iHTepBamoM Bignounnky 60 c y
KOHAHHA BIIPAaB MalOTb CYyTTEBUI BIIMB Ha IIPOLIEC HABYAHHA  IpoLeci HaBYaHHA 1, 3, 4, 5 Ta 6 cepil pyX0OBUX 3aB/IaHb.
CTiJIK}M CHJIOI0 Ha TOJOBI i pyKax X/lonuisB 15 pokiB Ha ypokax KnrouoBi cnoBa: juckpyMiHaHTHUI aHati3, xomnui 15 po-
¢bisuuHol KynpTypu. Pesynbratu kaacudikauii rpyn mokasy- — KiB, akpoOaTH4HI BIIpaBY, PeKUM BUKOHAHHSA BIIPAB, HABYaHHL.
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Abstract

Online learning is a substitute for learning in the classroom during a global pandemic. The problem that arises is that
academic dishonesty behavior increases when online learning takes place. We assess how academic dishonesty occurs
during online learning.

Purpose. We examine how academic dishonesty occurs during online learning. We review unethical behavior based on
growth mindset and Grit as mediator variables.

Materials and methods. The questionnaire was filled out by 266 students (196 female; 70 male) from universities in
Indonesia. Data collection uses three scales, namely the academic dishonesty scale (a = 0.862), the growth mindset
scale (o = 0.826), and the grit scale (a = 0.760). The path analysis using the multiple linear regression techniques was
utilized to analyze the data in this study.

Results. This study demonstrates a negative correlation between growth mindset and academic dishonesty, indicating
that the greater growth mindset, the less academic dishonesty. Additionally, there is a considerable negative correlation
between Grit and academic dishonesty, such that the greater a person’s Grit, the less academic dishonesty there is.
Additionally, a positive correlation exists between the growth mindset and Grit. The greater one’s growth attitude, the
greater one’s Grit. The primary finding is that Grit mediates the growth mindset’s attitude toward academic dishonesty,
implying that the growth mindset affects academic dishonesty by Grit.

Conclusions. The conclusion is that the growth mindset acts as a buffer against academic dishonesty. However, Grit’s
position is ideal for mediating the association between growth mindset and academic dishonesty. Thus, a growth
mindset can boost students’ Grit, which can help prevent academic dishonesty. We reviewed recommendations for
decreasing unethical behavior in online education and its consequences for higher education.

Keywords: Growth Mindset, Grit, Academic Dishonesty, Online Learning, COVID-19.

Introduction students must possess so that these characters can be inte-
grated into the entire education and learning process (Nu-
graha et al., 2020).

But in fact, there are still many students who have not
been able to apply honesty in the education and learning
process. Unethical behavior is still often found, such as dis-
honesty in the form of cheating or plagiarism (Herdian &
Wahidah, 2020). Academic dishonesty behavior is one way to
overcome difficulties in learning (Fitria, 2019). Napisah and
Yulianto (2018) stated that academic dishonesty among stu-
dents is considered normal, so many students do this without
feeling afraid or guilty.

Academic dishonesty is various forms of behavior that
dishonestly benefits students, including cheating, plagiarism,
stealing, and falsifying something related to academics (Sagi-
ta & Mahmud, 2019). Another definition says that academic
dishonesty is an attitude that refers to the extent to which a
© Herdian, & Rahayu, E., 2022. person has a positive or negative evaluation of what he does

(@ M Corresponding Author: Herdian,
. LLCOVS E-mail: herdian@ump.ac.id

Education is an effort that aims to develop all the poten-
tial in individuals that lasts a lifetime following the values
and culture that exist in society (Syahrina & Andini, 2017).
Cultivating character building does not only apply when edu-
cation begins, but higher education must also be the main
focus in the development and key to the success of human
resources in universities (Dhiu & Bate, 2018). The existing
regulations in Indonesia are stated in the Law of the Republic
of Indonesia number 12 of 2012, which states that students
are members of the academic community who must have
awareness in developing their potential in higher education
to become intellectuals, scientists, practitioners, and profes-
sionals who character. Among the many characters imple-
mented in the university environment is the value of honesty.
Honesty is one of the main characters and personalities that
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(Beck & Ajzen, 1991). The behavior of academic dishonesty
is not a new one to be studied. Until now research on aca-
demic dishonesty has been carried out in various countries
such as: Indonesia (Herdian et al., 2021), Malaysia (Yusoff,
2019), Thailand (Onu et al., 2021), Cina (Fatima et al., 2019),
Afrika (Onuetal., 2021), Turki (Alan et al., 2019), Arab Saudi
(Aljurf et al., 2020), Spanyol (Ezama et al., 2015), Australia,
Amerika Serikat, Inggris dan Kanada (Amigud & Lancaster,
2019), dan some country others like Swedia, Jerman, Repub-
lik Ceko, Polandia dan Rumania (Ramberg & Modin, 2019;
Amir & Sabbih, 2019; Mahmud et al., 2019).

Some researches found that there were internal factors
and external factors that affect academic dishonesty. External
factors consist of: peer pressure (Pantu et al., 2020), authori-
tarian parenting/parental pressure (Muflihah & Widyana,
2019), weak supervision during exams (Ezama et al., 2015),
friendship (Griebeler, 2017), teacher pressure (Huang et al.,
2015), group level (Mazar et al., 2008). In comparison, in-
ternal factors that influence academic dishonesty include:
learning styles (Jurdi et al., 2011), anxiety (Pantu et al., 2020),
stress (Simpson, 2016), and growth mindset (Thomas, 2017).
Based on previous research, our research focuses on internal
factors that affect academic dishonesty. To reduce academic
fraud, let alone eliminate it, we must focus more on internal
factors (Roig, 2006). This will be more effective because it can
change students’ perceptions of educational goals.

We highlight one internal factor that influencing aca-
demic dishonesty: the growth mindset. The growth mindset
is the development of the mindset (Dweck, 2006). Mindset
provides an overview of individual characteristics related to
how someone views their abilities and intelligence, whether
they are permanent or changeable (Duckworth, 2016). Raven-
scroft et al. (2012) stated that individuals who have a growth
mindset are more willing to try, conduct self-evaluation, and
are motivated to learn. In line with this, Jach et al. (2018)
view that individuals with a growth mindset will always have
a positive view of their efforts, are more able to overcome dif-
ficulties in completing a task and are more motivated in chal-
lenging situations. According to Dweck (2015), students who
believe that their abilities can be developed (growth mindset)
will be superior to students who believe that their abilities
are fixed or can no longer be changed (fixed mindset). In
academia, it is important to see the difference between these
two mindsets in how students perceive academic studies and
their tendencies towards academic dishonesty.

Currently, studies that examine the effect of a growth
mindset on academic dishonesty in students are still scarce.
One of the studies that discuss the relationship between
growth mindset and intellectual dishonesty is a study con-
ducted by Thomas (2017) at several universities in Thailand
with 207 students as respondents. The research report states
that a growth mindset has a negative relationship with aca-
demic dishonesty. So when the growth mindset is high, it will
reduce the behavior of academic dishonesty. In other words,
for someone who has a growth mindset, the tendency to do
academic dishonesty is minimal.

A growth mindset has been widely researched able to
have a positive impact on the problems encountered in the
field of education, such as helping to overcome some psycho-
logical barriers (Duchi et al., 2020), even being able to cope
with issues that arise from events COVID-19 today (Zhao
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et al., 2021). In addition, other studies said that the growth
mindset could improve school wellbeing (Wahidah & Roy-
anto, 2019), learning engagement (Zhao et al., 2021), as well
as being able to make the students survive and take action in
the face of decline (Bai et al., 2021).

Dweck (2006) said that students with a growth mindset
believe that getting an optimal result requires hard work and
effort. Besides, students with a growth mindset will assume
that their intelligence and abilities can be achieved. Change
so that they will be more diligent and focus on long-term
learning, and more appreciative of the efforts they have made.
They will tend to be more able to cope with a task and be
more motivated when facing a challenging condition (Dweck
et al., 2014; Chrisantiana & Sembiring, 2017). This means
that students who have a growth mindset will tend to have
Grit (Wahidah & Royanto, 2019)

Based on the research results of Duckworth et al. (2007)
& Hochanadel and Finamore (2015), the results show that the
growth mindset affects increasing one’s Grit. This means that
someone with a growth mindset will have Grit and persever-
ance in achieving a goal. This is also evidenced in another
study in Indonesia of 418 high school students. Research
results show that a growth mindset can predict a person’s grit
level at a higher level, meaning that someone who assumes
that his ability can develop tends to have a higher grit level.
So that, they will diligently try to achieve a goal (Wahidah &
Royanto, 2019)

Sturman and Piemme (2017) state that persistence is
considered a noncognitive factor that predicts student suc-
cess. This is related to one’s resilience in trying, despite facing
obstacles in achieving long-term goals (Duckworth, 2016).
According to Duckworth et al. (2007), Grit is a person’s abil-
ity to maintain interest and effort towards a long-term goal
and is formed from Grit and a combination of passion and
perseverance to achieve specific goals. In other words, Grit
can be nurtured and grown, tested and forged, which is then
developed and changed through consistent efforts. Duck-
worth (2016) states that students which have high grit will
gain success because they try hard to face challenges and
maintain efforts to achieve their goals. Conversely, students
with low grit will not succeed because they stop trying when
facing challenges, problems, or difficulties.

Grit has a good effect on many psychological problems
such as mental health (Masuyama et al., 2021), can eliminate
the negative effects received by the environment (Blalock
et al.,, 2015), is positively related to all factors of wellbeing
(Vainio & Daukantaité, 2016), and able to reduce academic
dishonesty behavior (Herdian & Wahidah, 2021). In another
study that discusses the effect of Grit on academic dishonesty,
Amigud and Lancaster (2019) study found that lack of grit
is an important factor in a student’s decision to undertake
academic dishonesty. In addition, Park (2003) in his research
states that a student who gets better grades in a relatively
short time and with less effort/resistance in trying less can
contribute to the student’s decision to cheat. In this case, per-
severance is aspects of Grit (Dweck, 2006), so based on the
relationship above, it is known that there is a relationship be-
tween low Grit and a student’s decision to perform academic
dishonesty behavior.

In this study, we predict that Grit as mediator variable
in the relationship between growth mindset and academic
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dishonesty. This is reinforced by a research report conducted
by Wahidah and Royanto (2019) regarding Grit as a mediator
variable between growth mindset and school wellbeing. The
results show that growth mindset and Grit significantly affect
school wellbeing, meaning that Grit can mediate well the
relationship between growth mindset and school wellbeing.
In another study, Chun-hua et al. (2019) make Grit, a me-
diator between future time perspective and procrastination.
In addition, in their research, Siah et al. (2019) made Grit’s
personality a mediator for the effects of internet addiction
on procrastination, with the result that consistency, which is
one aspect of Grit, is a mediator for the effects of internet ad-
diction on procrastination. Based on the two studies above, it
can be seen that Grit can mediate negative behaviors such as
academic procrastination and internet addiction. Therefore,
researchers researched Grit as a mediator variable to see the
effect of a growth mindset on academic dishonesty.

Based on the background described above, the research-
er further investigated the role of Grit as a mediator variable
in the relationship between growth mindset and academic
dishonesty. So our hypothesis is that there is an influence of
growth mindset on academic dishonesty, there is an influ-
ence of growth mindset on academic dishonesty, there is an
effect of Grit on academic dishonesty, and there is an influ-
ence of growth mindset on academic dishonesty mediated
by Grit.

Materials and methods

This study uses a quantitative approach to determine the
effect of the independent variable on the dependent variable
through the mediating variable. So path analysis is used for
this study.

Study participants

Participants in the study are 266 students of the Faculty
of Math and Science in Indonesia comprising of three depart-
ments of Mathematics (N: 37/14%), Chemicals (N: 105/39%),
and Physics (N: 124/47%). The female gender dominated this
study, namely 196 (74%) students, while 70 (26%) students
were male. The number of participants by semester, semester
2is 116 (44%), semester 4 is 80 (30%), semester 6 is 48 (18%),
and semester 8 is 22 (8%). The number of participants based
on GPA, participants with GPA 2.00-2.75 were 7 (3%), 2.76-
3.50 were 113 (42%), 3.51 — 4.00 were 146 (55%) (Table 1).

Study organization

Academic Dishonesty Scale

Data collection using an academic dishonesty scale
measuring instrument. This scale is based on aspects of ac-
ademic dishonesty McCabe and Trevino (1993) and Stone
et al,, (2010), developed by Ampuni et al. (2019), including
fraud, unauthorized collaboration, and plagiarism. An ex-
ample of an item on a scale academic dishonesty is “Helping
others to commit fraud during the test”. Scoring data using a
Likert scale from 1 (Never at all) to 5 (very often) in the form
of a statement favorable, with 14 - items. Cronbach alpha
coeflicient the academic dishonesty scale is 0.862.

Table 1. Demographics of Participants

Demographics  Levels Counts % of Total Cumulative %
Sex Male 70 26.3% 26.3%
Female 196 73.7% 100.0 %
Age 17 2 0.8% 0.8%
18 50 18.8% 19.5%
19 86 32.3% 51.9%
20 76 28.6% 80.5%
21 38 14.3% 94.7 %
22 10 3.8% 98.5%
23 4 1.5% 100.0 %
Major Fisika 124 46.6 % 46.6 %
Kimia 105 39.5% 86.1%
MTK 37 13.9% 100.0 %
Semesters 2 116 43.6 % 43.6%
4 80 30.1% 73.7%
6 48 18.0% 91.7%
8 22 8.3% 100.0 %
GPA 2.00-2.75 7 2.6 % 2.6%
2.76-3.50 113 42.5% 45.1%
3.51-4.00 146 54.9% 100.0 %
Growth Mindset Scale

It is collecting data using a growth mindset scale. This
scale is based on aspects of the growth mindset according to
Dweck (2006), which has been developed by Wahidah and
Royanto (2019), which include: Beliefs about intelligence,
talent, and character that can be developed; Belief in chal-
lenges, difficulties, and failures for self-development; Beliefs
about effort and hard work; Confidence in criticism and
input from others as feedback on success. An example of
an item on this scale is “I can develop myself to be more
positive”. Scoring data using a Likert scale from 1 (Strongly
Disagree) to 4 (Strongly Agree) for the favorable statement,
as for the unfavorable statements, using a Likert scale from 4
(Strongly Disagree) to 1 (Strongly Agree), with a total of 20
items. Cronbach alpha coeflicient of this scale is 0.826.

Grit scale

Data retrieval using a grit scale measuring instrument,
this scale is arranged based on grit aspects according to Stur-
man & Piemme (2017), namely: Perseverance of Effort. An
example of an item on this scale is “I don't always really try”.
Scoring data using a Likert scale from 1 (Strongly Disagree)
to 4 (Strongly agree) for favorable statements, and 4 (Strongly
Disagree) to 1 (Strongly agree) for unfavorable statements,
with a total of 12 items. The grit scale has Cronbach alpha
coeflicient = 0,760.

Statistical analysis

This study aims to determine the role of grit as a me-
diator in the relationship between Growth Mindset and Aca-
demic Dishonesty. The analytical method used in this study
is multiple linear regression path analysis which aims to see
the direct and indirect relationship between the independent
variable and the dependent variable and the independent
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Table 2. Intercorrelation among Growth Mindset, Grit and Academic dishonesty

Indicators Mean SD 1 2 3 4 5
1. Growth Mindset 56.8 515 —
2. GRIT 353 5.71 0.367 ** —
<0.001 —

3. Academic dishonesty 223 6.43 -0.158 ** -0.371 *** —

0.01 <0.001 —
4. Semester 3.82 1.94 0.007 0.047 0.008 —

0.912 0.445 0.893 —
5. Age 19.5 1.17 -0.04 -0.037 0.024 0.828 ***

0.52 0.543 0.699 < 0.001 —

Note. * p <0.05,** p < 0.01, ** p < 0.001

variable on the dependent variable mediated by the mediator
variable based on the guidelines according to Baron & Kenny
(cited in Urbayatun, 2013).

Results

Correlation among variables

Based on table 2. It is known that there is a significant
negative relationship between growth mindset and academic
dishonesty (r = -0.158; p < 0.010). That is, the higher score
of growth mindset, the lower score of academic dishonesty.
There is also a significant negative relationship between Grit
and academic dishonesty (r = -0.371; p < 0.000). The higher
score of Grit, the lower score of academic dishonesty. In ad-
dition, there is a significant positive relationship between
growth mindset and Grit (r = 0.367; p < 0.000). That is, the
higher score of growth mindset, the higher score of Grit also.
On the otherhand, there are no significant relationship be-
tween variable (growth mindset, grit, academic dishonesty)
with demographics of participants (semester and age).

Regression and Mediation Result

The first analysis was conducted to see the direct path
of the independent variable, namely growth mindset, to the
dependent variable, namely academic dishonesty. Table 3
shows a significant effect of growth mindset on academic
dishonesty (R* = 0.025; p < 0.010). However, the effect is
relatively small. Amount of 2.5% growth mindset contributes
to academic dishonesty, while other factors influence the re-
maining 97.5%.

Table 3. Model Summary — Growth mindset to Academic
dishonesty

Adjusted R? F

2 .
Model R R R2) Change Change Estimate P
H, 0 0 0 0 0
H, 0,158 0.025 0.021 0.025 6,738 -0.197 <0.010
Table 4. Model Summary — Growth mindset to Grit
Adjusted R’ F
2 .
Model R R R ChangelGhange Estimate p
Ho 0 0 0 0 0
H, 0,367 0.135 0.131 0.135 41,111 0.407 <0.000

The third analysis was conducted to see the effect of the
variable grit path on academic dishonesty. Table 5 shows
a significant effect of growth mindset on Grit (R* = 0.138;
p<0.000). However, the effect is relatively small, namely
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13.8% growth mindset contributes to Grit, while other fac-
tors influence the remaining 86.2%.
Table 5. Model Summary -Grit to Academic dishonesty

Adjusted R? F

2 .

Model R R R? g ChangeEstlmate p
Ho 0 0 0 0 0
H, 0,371 0.138 0.135 0.138 42,200 -0.418 <0.000

The last analysis was carried out to see the path of the two
independent variables, namely growth mindset and Grit, to
the dependent variable, namely academic dishonesty. In this
last analysis, it can be seen how the results of the mediation
analysis were obtained. Table 6. shows that the results are
insignificant between growth mindset and Grit on academic
dishonesty (R* = 0.138; p < 0.687). When compared with the
results of the direct path previously obtained a significant
value between the growth mindset and academic dishonesty,
and the indirect results obtained insignificant results. So the
conclusion is that there is a difference in the significant value
of direct and indirect effects. So it can be concluded that Grit
can fully mediate the relationship between growth mindset
and academic dishonesty.

Table 6. Model Summary — Growth mindset to Academic
dishonesty with Grit mediation

Adjusted R?

2 .
Model R R R* Change Change Estimate p
Ho 0 0 0 0 0
H, 0.372 0.138 0.132 0.138 21.115 -0.031 > 0.687

Based on the results of path analysis, we conclude all
the research results in Figure 1. This study confirms that grit
can mediate the relationship between growth mindset and
academic dishonesty. This is shown by the change in the val-
ue of the direct effect to the indirect effect, which becomes
insignificant.

@) (b)
B: 0.407 B: -0.418
P <.001 P<.001
(©)
B: -0.197
Growth P<0.01 Academic
Mindset «©) Dishonesty
B: -0.031
P <.687

Figure 1. Mediation model
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Discussion

Growth mindset dan Academic dishonesty

Based on the multiple linear regression test path analysis
results, which is related to the influence of growth mindset on
academic dishonesty or called path ¢, it is obtained that the
value of F count = 6.738 and t count = -2.596 and probability
Sig. (p) = 0.010 (p < 0.050), meaning that it can be said that
the growth mindset variable has a significant effect on the
academic dishonesty variable, so the hypothesis is accepted
that there is a significant effect of the growth mindset on
academic dishonesty.

In addition, the influence of a growth mindset on aca-
demic dishonesty is strengthened by the regression equation
results, namely: y = 33,508 + (- 0.197)X. The equation shows
that if the growth mindset is considered constant, the change
in academic dishonesty will decrease or decrease by (-0.197)
units for each addition of X = 1. These results prove that
the growth mindset can have a negative effect on academic
dishonesty. If students have a high growth mindset, then aca-
demic dishonesty will always decline. Vice versa, if students
have a low growth mindset, academic dishonesty will always
increase. The results of this study are in line with research
conducted by Thomas (2017), which states that a growth
mindset has a negative relationship with academic dishon-
esty. So when an individual has a high growth mindset, it will
reduce academic dishonesty behavior. In other words, the
tendency to do academic dishonesty is minimal for someone
who has a growth mindset/ developing thinking.

A growth mindset is a person’s belief that his skills and abil-
ities can grow and develop over time (Dweck, 2006). According
to Hochanadel and Finamore (2015), individuals with a growth
mindset believe that they can develop intelligence over time. In
the academic field, Jach et al. (2018) view that individuals with
a growth mindset will always tend to have a favorable view of
their efforts, be more able to overcome difficulties in complet-
ing a task, and be more motivated in challenging situations.
In other words, individuals with a growth mindset will avoid
doing negative behaviors such as doing academic dishonesty.

The correlation coeflicient (R?) variable growth mind-
set towards academic dishonesty amounted to 0.158 while
the coefficient of determination Rsquareof 0.025 means that
the growth mindset influence or effective contribution to
academic dishonesty by 2.5%, while the remaining 97.5%
is the contribution of a factor. Other variables that were not
investigated were positive thinking variables that contributed
effectively to cheating behavior by 8.9% (Nurmayasari & Mu-
rusdi, 2015).

Growth mindset and Grit

Based on the multiple linear regression path analysis
results, which is related to the influence of growth mind-
set on Grit, or called path a, obtained F count = 41.111 and
t count = 6.412 and probability Sig. (p) = 0.000 (p < 0.050),
then the hypothesis is accepted, namely that growth mindset
has a significant effect on Grit.

This is reinforced by the results of the regression equa-
tion, namely: y = 12.230 + 0.407x. From this equation, it
can be concluded that the growth mindset will increase or
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increase by 0.407 for every change that occurs in Grit. These
results prove that the growth mindset can have a positive
effect on Grit. If students have a high growth mindset, Grit
will always increase. Likewise, if a student has a lower growth
mindset than the Grit, it will be below.

In-depth research conducted by Duckworth et al. (2007) &
Hochanadel and Finamore (2015) regarding the effect of growth
mindset on Grit found that growth mindset affects increasing
one’s Grit. This means that someone who has a high growth
mindset will have Grit and perseverance in achieving a goal.

Grit is a person’s ability to maintain interest and effort to-
wards a long-term goal and is formed from perseverance and
a combination of passion and persistence to achieve specific
goals (Duckworth et al., 2007). Sturman and Piemme (2017)
state that persistence is considered a noncognitive factor that
predicts student success. In this case, the persistence in ques-
tion is related to perseverance in one’s business.

The correlation coeflicient (R?) variable growth mindset
against the Grit of 0,367, while the coeflicient of determina-
tion R-square of 0.135 means that the growth mindset in-
fluence or practical contribution to the Grit of 13.5% while
the remaining 86.5% is the contribution of other factors not
investigated such as the perception of father involvement in
parenting which contributed effectively to Grit of 5.5% (Ku-
sumawardhani et al., 2018).

Grit and Academic dishonesty

Based on the multiple linear regression path analysis re-
sults, which is related to the effect of Grit on academic dis-
honesty or called path b, the obtained F value = 42.200 and
t count = -6.496 and probability Sig. (p) = 0.000 (p < 0.050),
then the hypothesis is accepted, namely that Grit significantly
affects academic dishonesty.

In addition, the effect of Grit on academic dishonesty is
strengthened by the results of the regression equation, name-
ly: y = 37.100 + (- 0.418)X. The equation shows that if Grit
is considered constant, the change in academic dishonesty
will decrease or decrease by (-0.197) units for each addi-
tion. X = 1. These results prove that Grit can have a negative
effect on academic dishonesty. If students have high Grit,
then academic dishonesty will always decline. Vice versa, if
students have low Grit, then academic dishonesty will always
increase. This is in line with the research by Amigud and
Lancaster (2019), which found that lack of grit /diligence
is an important factor in a student’s decision to undertake
academic dishonesty.

The correlation coefficient (R?) variable grit against ac-
ademic dishonesty result R? of 0.371 while the coeflicient
of determination R-square of 0.138 means that the grit in-
fluence or effective contribution to academic dishonesty of
13.8%, while the remaining 86.2% is contributed from other
factors that were not examined, such as the self-confidence
variable, which contributed effectively to the academic dis-
honesty variable of 51.2% (Syahrina & Andini, 2017).

Growth mindset and Academic dishonesty
with Grit as a mediator variable

The results of the multiple linear regression model path
analysis have been able to prove the research hypothesis that
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there is an influence of growth mindset on academic dishon-
esty mediated by Grit or called path ¢, wherein path ¢’ it is ex-
pected that data analysis shows insignificant results (Urbaya-
tun & Widhiarso, 2012). Based on the analysis of the data on
path ¢ it is obtained that the calculated F value = 21.115 and
the probability of Sig. (p) = 0.687 (p > 0.050) from these re-
sults, it can be seen that the significance value is greater than
0.05, meaning that the value is not significant. Due to the
difference in the significant value of the direct and indirect
effects of growth mindset on academic dishonesty, namely
Sig. (p) = 0.000 to Sig. (p) = 0.687 so that the hypothesis is
accepted, namely that there is an influence of growth mindset
on academic dishonesty mediated by Grit.

Based on the provisions of the significance of the me-
diator variable, according to Baron and Kenny (1986) that
the results on path ¢’ must be insignificant, and data from
the research analysis on the influence of growth mindset on
academic dishonesty mediated by Grit shows insignificant re-
sults, so it can be concluded that the growth mindset through
Grit as a mediator variable affects academic dishonesty by
mediating in full (full mediation).

Wahidah and Royanto (2019) research shows that per-
sistence can completely mediate the relationship between
growth mindset and academic dishonesty (full mediation).
This means that to have good school wellbeing, students with
a growth mindset need to have persistence. Research con-
ducted by Wahidah and Royanto (2019) strengthens the re-
sults of this study which showed that Grit could mediate per-
fect/full (full mediation) the relationship between the growth
mindset towards academic dishonesty. This means that stu-
dents with a high growth mindset will increase their Grit
to affect their decision not to perform academic dishonesty
behavior. In other words, to reduce academic dishonesty be-
havior, students with a growth mindset also need to have Grit.

Students who believe that their intelligence, abilities,
and character can be continuously developed (have a growth
mindset) will have a positive academic attitude so that they
do not commit academic violations such as doing academic
dishonesty behavior. This happens because the student will
diligently try to achieve the desired goals and ideals without
justifying any means, thus making him not easily give up with
the challenges and difficulties he faces. The main emphasis is
that having a growth mindset is not enough to make a student
not perform academic dishonesty because Grit is needed as
an intermediary. This means that a growth mindset must be
accompanied by resilience in trying (serious effort/ grit) to
avoid engaging in academic dishonesty behavior.

Influence or effective contribution is given Grit as media-
tor variables influence the growth mindset towards academic
dishonesty indicated by the value of R? of 0.372 and R-square
of 0.138. This shows that the growth mindset through Grit as
a mediator variable effectively influences academic dishon-
esty by 13.8%. The remaining 86.2% is a contribution from
other factors (factors not examined).

The role of the mediating variable can also be seen by
comparing the value of R-square, namely the value of the in-
fluence or effective contribution given before passing through
the mediator variable (Rsquare direct path) with Rsquare af-
ter passing through the mediator variable (Rsquare indirect
path). Based on the analysis on path ¢, namely the influence
of a growth mindset on academic dishonesty, the result is an

30

R-square value of 2.5%. In contrast, after going through the
mediator variable, namely Grit (path c’), the R-square value
is 13.8%, meaning a higher value. On the effect of growth
mindset on academic dishonesty by 11.3%.

This study provides practical implications for education-
al institutions to consider growth mindset and Grit as targets
for intervention. One example of a growth mindset interven-
tion was Paunesku et al. (2015) on high school students in
America. The growth mindset intervention affects students’
beliefs and beliefs about academic tasks. The growth mindset
intervention must be accompanied by Grit, especially related
to persistence in trying to reduce academic dishonesty be-
havior. Interventions related to Grit in reducing academic
dishonesty can be done by training fighting skills such as
holding adversity intelligence training. The fighting power
training related to the effectiveness of Islamic-based adver-
sity intelligence training to increase the fighting power of
new students at the Uin Antasari Banjarmasin that had been
carried out by Ma'ruf (2020) showed the results that Islamic-
based adversity intelligence training was proven to be effec-
tive in increasing the fighting power of new students.

Conclusions

Based on the research and discussion results, it was con-
cluded that the hypothesis in this study was accepted, namely
that there was an influence of growth mindset on academic
dishonesty mediated by Grit on students. We believe that
academic dishonesty behavior isn't motivated by the growth
mindset factor only, but other variables ultimately make a
person decide to commit academic dishonesty or not. We
suggest paying more attention to how important Grit is to
unethical behavior. Grit is considered a noncognitive variable
that affects academic achievement but can also be a strong-
hold for someone to decide whether to behave honestly or
dishonestly. The limitation of this study lies in the limited
number of participants. So we suggest that other studies use
more participants. In addition, it is necessary to consider de-
termining other factors that affect academic dishonesty and
Grit to get a more comprehensive conclusion.

Conflict of interest

The authors declare they have no conflicts of interest.

References

Syahrina, I. A., & Andini, E D. (2017). Self confidence
Hubungannya dengan Academic Dishonesty pada
Mahasiswa Fakultas Ilmu Komputer Universitas X.
Psikovidya, 21(1), 1-12.
https://doi.org/10.26737/jpmi.v2i2.223

Dhiu, K. D., & Bate, N. (2018). Pentingnya Pendidikan Karakter
Di Perguruan Tinggi: Kajian Teoritis Praktis. Jurnal Ilmiah
Pendidikan Citra Bakti, 2017 (November), 172-176.

Nugraha, D. A, Fitrie, N., Nurlaila, E., Supianti, L. L,
Kartasasmita, B. G., & Sahrudin, A. (2020). Etika dan
Ketidakjujuran Akademik di Perguruan Tinggi. Jurnal
Kajian Pendidikan Dan Pengajaran, 6(1), 1-8.
https://doi.org/10.30653/003.202061.89

Herdian, H., & Wahidah, E. R. (2020). Academic Dishonesty
Among Students In Indonesia. Junior Scientific Researcher,
6(2),3-12.



Herdian, & Rahayu, E. (2022). “I Don’t want to commit academic dishonesty”: the Role of Grit and Growth Mindset in Reducing
Academic Dishonesty

Fitria, Y. (2019). Perilaku menyontek: Persepsi terhadap iklim
sekolah dengan ketidakjujuran akademik. Jurnal Ilmiah
Psikologi Terapan, 7(1), 1.
https://doi.org/10.22219/jipt.v7i1.7833

Napisah, L. S., & Yulianto, I. (2018). Pengaruh Fraud Triangle
Dan Etika Terhadap Potensi Plagiarisme Mahasiswa Prodi
Akuntansi (Studi Kasus Di Lp3i Bandung). Jurnal Riset
Akuntansi Dan Bisnis, 7597(2), 100-111.

Sagita, N. N., & Mahmud, A. (2019). Peran Self Regulated
Learning dalam Hubungan Motivasi Belajar, Prokrastinasi
dan Kecurangan Akademik. Economic Education Analysis
Journal, 8(2), 516-532.
https://doi.org/10.15294/eeaj.v8i2.31482

Beck, L., & Ajzen, I. (1991). Predicting dishonest actions using
the theory of planned behavior. Journal of Research in
Personality, 25(3), 285-301.
https://doi.org/10.1016/0092-6566(91)90021-H

Herdian, H., Mildaeni, I. N., & Wahidah, E R. (2021). The Role of
Academic Stress and Religiosity on Academic Dishonesty.
Research on Education and Psychology, 5(1), 31-40.

Yusoft, N. H. (2019). Integriti akademik dalam kalangan
mahasiswa Universiti Kebangsaan Malaysia (UKM).
Malaysian Journal of Society and Space, 15(4), 179-190.
https://doi.org/10.17576/ge0-2019-1504-13

Onu, D. U,, Onyedibe, M. C. C., Ugwu, L. E., & Nche, G. C.
(2021). Relationship between religious commitment and
academic dishonesty: Is self-efficacy a factor? Ethics ¢
Behavior, 31(1), 13-20.
https://doi.org/10.1080/10508422.2019.1695618

Fatima, A., Abbas, A., Ming, W.,, Hosseini, S., & Zhu, D. (2019).
Internal and External Factors of Plagiarism: Evidence
from Chinese Public Sector Universities. Accountability in
Research, 26(1), 1-16.
https://doi.org/10.1080/08989621.2018.1552834

Alan, S., Ertac, S., & Gumren, M. (2019). Cheating and
incentives in a performance context: Evidence from a field
experiment on children. Journal of Economic Behavior and
Organization, 16(7), 1-21.
https://doi.org/10.1016/j.jebo.2019.03.015

Aljurf, S., Kemp, L. J., & Williams, P. (2020). Exploring
academic dishonesty in the Middle East: a qualitative
analysis of students’ perceptions. Studies in Higher
Education, 45(7), 1461-1473.
https://doi.org/10.1080/03075079.2018.1564262

Ezama, D. ., Dunfield, D., Liano, B. G.-G. D. L., & Prelec, D.
(2015). Peer effects in Unethical Behavior: Standing or
Reputation? PLoS ONE, 10(4), 1-14.
https://doi.org/10.1371/journal.pone.0122305

Amigud, A., & Lancaster, T. (2019). 246 reasons to cheat: An
analysis of students’ reasons for seeking to outsource
academic work. Computers and Education, 134, 98-107.
https://doi.org/10.1016/j.compedu.2019.01.017

Ramberg, J., & Modin, B. (2019). School effectiveness
and student cheating: Do students” grades and moral
standards matter for this relationship? Social Psychology of
Education, 22(3), 517-538.
https://doi.org/10.1007/s11218-019-09486-6

Amir, M., & Sabbih (2019). Does a Strong Academic Integrity
Culture Discourage Academic Dishonesty Among Graduate
Students? Munich Personal RePEc Archive.

Mahmud, S., Bretag, T., & Foltynek, T. (2019). Students’
Perceptions of Plagiarism Policy in Higher Education:

31

a Comparison of the United Kingdom, Czechia, Poland
and Romania. Journal of Academic Ethics, 17(3), 271-289.
https://doi.org/10.1007/s10805-018-9319-0

Pantu, E. A., Karmiyati, D., & Winarsunu, T. (2020). Pengaruh
tekanan teman sebaya dan kecemasan menghadapi ujian
terhadap ketidakjujuran akademik pada mahasiswa. Jurnal
Ilmiah Psikologi Terapan, 8(1), 73.
https://doi.org/10.22219/jipt.v8i1.9127

Muflihah, E., & Widyana, R. (2019). Hubungan Antara Persepsi
Siswa Tentang Pola Asuh Otoriter Orang Tua Dan
Konformitas Teman Sebaya Dengan Perilaku Menyontek
Pada Siswa Kelas Xi Smk X Yogyakarta Tahun Ajaran
2018/2019. Jurnal Bimbingan Dan Konseling, 3(2), 319-
339.

Griebeler, M. de C. (2017). Friendship and in-class academic
dishonesty. Economics Letters, 150, 1-3.
https://doi.org/10.1016/j.econlet.2016.10.040

Huang, C. L, Yang, S. C., & Chen, A. S. (2015). The
relationships among students” achievement goals,
willingness to report academic dishonesty, and engaging
in academic dishonesty. Social Behavior and Personality,
43(1), 27-38. https://doi.org/10.2224/sbp.2015.43.1.27

Mazar, N., Amir, O., & Ariely, D. (2008). The dishonesty of
honest people. Journal of Marketing Research, 45(6), 633-
644. https://doi.org/10.1509/jmkr.45.6.633

Jurdi, R., Hage, H. S., & Chow, H. P. H. (2011). Academic
Dishonesty in the Canadian Classroom: Behaviours of a
Sample of University Students. Canadian Journal of Higher
Education, 41(3), 1-35.

Simpson, D. (2016). Academic dishonesty: An international
student perspective. Higher Education Politics &
Economics, 2(1), 111-123.
https://doi.org/10.32674/hepe.v2il1.22

Thomas, D. (2017). Factors That Explain Academic Dishonesty
Among University Students in Thailand. Ethics and
Behavior, 27(2), 140-154.
https://doi.org/10.1080/10508422.2015.1131160

Roig, M. (2006). On the causes of academic dishonesty. The
Write Stuff; 15, 120-121.

Dweck, C. S. (2006). Mindset: The New Psychology of Success.
NY: Random House Incorporated.

Duckworth, A. (2016). Grit: Kekuatan Passion dan Kegigihan.
Gramedia.

Ravenscroft, S. P, Waymire, T. R., & West, T. D. (2012).
Accounting students’ metacognition: The association of
performance, calibration error, and mindset. Issues in
Accounting Education, 27(3), 707-732.
https://doi.org/10.2308/iace-50148

Jach, H. K., Sun, J., Loton, D., Chin, T. C., & Waters, L.

E. (2018). Strengths and Subjective Wellbeing in
Adolescence: Strength-Based Parenting and the
Moderating Effect of Mindset. Journal of Happiness
Studies, 19(2), 567-586.
https://doi.org/10.1007/s10902-016-9841-y

Dweck, C. S. (2015). Carol Dweck Revisits the Growth
Mindset. Education Week, 35(05), 20-24.

Duchi, L., Lombardi, D., Paas, E, & Loyens, S. M. M. (2020).
How a growth mindset can change the climate: The power
of implicit beliefs in influencing people’s view and action.
Journal of Environmental Psychology, 70, 101461.
https://doi.org/https://doi.org/10.1016/j.jenvp.2020.101461



ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2022. Volume 3, Number 1

Zhao, H., Xiong, J., Zhang, Z., & Qi, C. (2021). Growth Mindset
and College Students’ Learning Engagement During
the COVID-19 Pandemic: A Serial Mediation Model.
Frontiers in Psychology, 12(February), 1-10.
https://doi.org/10.3389/fpsyg.2021.621094

Wahidah, F. R., & Royanto, L. R. M. (2019). Peran Kegigihan
Dalam Hubungan Growth Mindset Dan School Well-
Being Siswa Sekolah Menengah. Jurnal Psikologi
TALENTA, 4(2), 133.
https://doi.org/10.26858/talenta.v4i2.7618

Bai, B., Wang, J., & Nie, Y. (2021). Self-efficacy, task values and
growth mindset: What has the most predictive power for
primary school students’ self-regulated learning in English
writing and writing competence in an Asian Confucian
cultural context? Cambridge Journal of Education, 51(1),
65-84. https://doi.org/10.1080/0305764X.2020.1778639

Dweck, C., Walton, G. M., & Cohen, G. L. (2014). Academic
tenacity: Mindset and skills that promote long-term
learning. In Gates Foundation. Seattle, WA: Bill & Melinda
Gates Foundation.

Chrisantiana, T. G., & Sembiring, T. (2017). Pengaruh Growth
dan Fixed Mindset terhadap Grit pada Mahasiswa
Fakultas Psikologi Universitas “X” Bandung. Humanitas
(Jurnal Psikologi), 1(2), 133-146.
https://doi.org/10.28932/humanitas.v1i2.422

Duckworth, A. L., Peterson, C., Matthews, M. D., & Kelly, D.
R. (2007). Grit: Perseverance and Passion for Long-Term
Goals. Journal of Personality and Social Psychology, 92(6),
1087-1101. https://doi.org/10.1037/0022-3514.92.6.1087

Hochanadel, A., & Finamore, D. (2015). Fixed And Growth
Mindset In Education And How Grit Helps Students
Persist In The Face Of Adversity. Journal of International
Education Research (JIER), 11(1), 47-50.
https://doi.org/10.19030/jier.v11i1.9099

Sturman, E. D., & Piemme, K. Z. (2017). Development of the
grit scale for children and adults and its relation to student
efficacy, test anxiety, and academic performance. Learning
and Individual Differences, 59(1), 1-10.
https://doi.org/10.1016/j.1indif.2017.08.004

Masuyama, A., Kubo, T., Sugawara, D., & Yuta, C. (2021).
Interest Consistency Can Buffer the Effect of COVID-19
Fear on Psychological Distress. International Journal of
Mental Health and Addiction.
https://doi.org/10.1007/511469-021-00564-5

Blalock, D. V,, Young, K. C., & Kleiman, E. M. (2015). Stability
amidst turmoil: Grit buffers the effects of negative life
events on suicidal ideation. Psychiatry Research.
https://doi.org/10.1016/j.psychres.2015.04.041

Vainio, M. M., & Daukantaité, D. (2016). Grit and Different
Aspects of Well-Being: Direct and Indirect Relationships
via Sense of Coherence and Authenticity. Journal of
Happiness Studies, 17(5), 2119-2147.
https://doi.org/10.1007/s10902-015-9688-7

Herdian, H., & Wahidah, F. R. N. (2021). Does Grit Guarantee
Students Do Not Academic Dishonesty? Panorama,
15(29), 31-59.

32

Park, C. (2003). In other (people’s) words: Plagiarism by
university students-literature and lessons. Academic Ethics,
28(5), 525-542. https://doi.org/10.4324/9781315263465-42

Chun-hua, M., Ke-feng, Z., You-peng, W., & Cheng-hui, Y.
(2019). Future Time Perspective and Procrastination in
Chinese Emerging Adults: The Mediation Role of Grit.
DEStech Transactions on Social Science, Education and
Human Science, iceme, 558-562.
https://doi.org/10.12783/dtssehs/iceme2019/29649

Siah, P. C,, Ng, A. H. W,, Dharmaraj, E., Foo, C,, Tan, S. M.,

& Wider, W. (2019). Grit personality as a mediator

or moderator for the effects of internet addiction on
procrastination. Journal of Institutional Research South
East Asia, 17(2), 18-32.

McCabe, D. L., & Trevino, L. K. (1993). Academic dishonesty:
Honor codes and other contextual influences. Academic
Ethics, 1546(July), 545-562.
https://doi.org/10.4324/9781315263465-43

Stone, T. H., Jawahar, I. M., & Kisamore, J. L. (2010). Predicting
academic misconduct intentions and behavior using the
theory of planned behavior and personality. Basic and
Applied Social Psychology, 32(1), 35-45.
https://doi.org/10.1080/01973530903539895

Ampuni, S., Kautsari, N., Maharani, M., Kuswardani, S.,

& Buwono, S. B. S. (2019). Academic Dishonesty in
Indonesian College Students: an Investigation from a
Moral Psychology Perspective. Journal of Academic Ethics.
https://doi.org/10.1007/s10805-019-09352-2

Urbayatun, S., & Widhiarso, W. (2012). Variabel Mediator
dan Moderator dalam Penelitian Psikologi Kesehatan
Masyarakat. Jurnal Psikologi, 39(2), 180-188.

Nurmayasari, K., & Murusdi, H. (2015). Hubungan Antara
Berpikir Positif Dan Perilaku Menyontek Pada Siswa Kelas
X Smk Koperasi Yogyakarta. EMPATHY Jurnal Fakultas
Psikologi, 3(1).

Kusumawardhani, I. S., Safitri, J., & Zwagery, R. V. (2018).
Hubungan Antara Persepsi Keterlibatan Ayah Dalam
Pengasuhan Dengan Grit Pada Peserta Didik Kelas
Sembilan Smpn 1 Banjarbaru. Jurnal Kognisia, 1(2), 70-76.
https://doi.org/10.20527/jk.v1i2.1550

Baron, R. ., & Kenny, D. . (1986). Einheitliche Zeichensprache
bei Untersuchung Lungenkranker. Journal of Personality
and Social Psychology, 51(6), 1173-1182.
https://doi.org/10.1007/BF02512353

Paunesku, D., Walton, G. M., Romero, C., Smith, E. N., Yeager,
D. S., & Dweck, C. S. (2015). Mind-Set Interventions Are
a Scalable Treatment for Academic Underachievement.
Psychological Science, 26(6), 784-793.
https://doi.org/10.1177/0956797615571017

Ma’ruf, H. (2020). Efektivitas Pelatihan Kecerdasan Adversitas
Berbasis Islam Untuk Meningkatkan Daya Juang
Mahasiswa Baru UIN Antasari Banjarmasin. Jurnal
SMART (Studi Masyarakat, Religi, Dan Tradisi), 6(1), 17-
31. https://doi.org/10.18784/smart.v6il.862



Herdian, & Rahayu, E. (2022). “I Don’t want to commit academic dishonesty”: the Role of Grit and Growth Mindset in Reducing
Academic Dishonesty

«1 HE XO4YY YUHUTU AKABEMIYHOI HEYECHOCTI»: POJIb BATPUMKU
TA MUCJNTIEHHA 3POCTAHHA Y BMEHLWIEHHI AKAAEMIYHOI HEYECHOCTI

Xeppian'4*°P; F0ic Paxaro'A5<P

'VuiBepcuter Myxammap ITypBokepro

ABTOpCHKMIT BK/IAZ: A — IU3aiiH ZOCTIKeHHsT; B — 36ip manux; C — crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarbst: 9 c., 6 Tab1., 1 puc., 26 mKepert.

OmnnailiH-HaBYaHHS € 3aMiHOIO0 HaBYaHHS B KJaci miJ vac
mo6anbHOT nmanaeMii. [Ipobiema mossirae y Tomy, 10 mija 4ac
OHJIAH-HABYAHHS 3POCTA€ aKajeMiuyHa HEYECHICTh. Y JOCIi-
JOKEHHI MU OLIIHIOEMO, SIK BUHUKA€E aKaJeMi4Ha HEYECHICTh ITiJ{
yac OHJIalH-HAaBYaHHS.

Merta qoc/aiKeHHs — JOCIHIIUTH, K BUHUKA€E aKaJeMidyHa
HEYECHICTB ITi/I Yac OHJIaliH-HABYaHHS TA PO3IIISTHYTH HECTHUHY
HOBEJIiHKY, 1110 0a3y€ThCsI HA MUCJICHH] 3pOCTaHHS Ta BUTPUMIII
SIK 3MIHHUX-TIOCEPE/IHUKIB.

Marepiaju i MeToau. AHKETy 3amOBHWIN 266 CTYICHTIB
(196 nisuar; 70 xmonuiB) yHiBepcuteTiB [Hmonesii. s 360py
JTAHUX BUKOPUCTOBYBAJIMCS TPH LIKAJH, a caMe: IIKaja aKazie-
MiyHOT HeyecHocTi (o = 0,862), mikana MUCICHHS 3pOCTaHHS
(0.=0,826) Ta mkana Butpumku (o = 0,760). st aHamizy 1aHUX
y JOCHIJDKEHH] 3aCTOCOBAHO IaT-aHalli3 3 BUKOPHUCTAHHIM Me-
TOZIIB MHOYXMHHOI JIIHIHHOI perpecil.

PesyabraTu. JlaHe A0OCHiKEHHS IEMOHCTPY€E HETraTUBHY
KOPEJISIII0 MK MUCJICHHSIM 3pOCTaHHS Ta aKaJeMiuyHOK He-
YECHICTIO, BKa3yIOUYH Ha Te, 1110 YMM CHIIbHIILIE MUCIICHHS 3pOC-
TaHHsI, THM MEHIIE akaJeMiuyHoi HedyecHOCTi. Kpim Toro, icHye

3HaYHa HETaTHBHA KOPEIAIiS MiXK BUTPUMKOIO Ta aKaJeMid4HOIO
HEYECHICTIO, TOOTO UMM OLIbLIy BUTPUMKY Ma€ JIFOAMHA, THM
MEHIIIe BOHA YHHHTH aKaJeMiuHoi HeuecHocTi. Kpim Toro, ic-
HY€ MO3UTUBHA KOPEIALis MK MHCJICHHSM 3pPOCTaHHS Ta BH-
TPUMKOIO. UM CHIIBbHIIIE MUCIEHHS 3pOCTAHHS, THM CHIIbHIIIA
BUTpUMKa. OCHOBHHI BUCHOBOK TIOJIATA€ B TOMY, III0 BUTPHMKa
OIIOCEPEIKOBY€E BiJHOILIECHHS! MHCIICHHS 3pOCTaHHS J0 aKaje-
MI4HOT HEYECHOCTi, TOOTO MHCJICHHS 3pOCTaHHS BIUIMBA€E Ha
aKaJeMiuHy HEYeCHICTh Yepe3 BUTPHMKY.

BucnoBku. BucHoBOK mossrae B ToMy, 110 MUCICHHS
3pocTaHHs Jie sk Oydep npoTu akageMiuHoi HedecHocTi. Of-
HaK TO3UILIis BUTPUMKHU € 171ealIbHOIO JUIsl BCTAHOBJICHHS 3B SI3KY
MIX MHUCJICHHSIM 3pOCTaHHS Ta aKkaJeMi4HOIO HeuecHicTio. Ta-
KMM YMHOM, MHCJICHHS 3pOCTaHHS MOYXE MiJIBUIIUTH BUTPUMKY
CTY/IEHTIB, 110 MOXE JIOTIOMOI'TH 3aro0irTH aKajeMidHii He-
yecHocTi. Hamu po3misiHyTi peKOMEHAIT 111010 3MEHIICHHS
HEETUYHOI MOBEAIHKN B OHJIAMH-OCBITI Ta 11 HACIIIKIB JJIs BH-
11101 OCBITH.

Ku1104oBi cj10Ba: MUCIIEHHS 3pOCTaHHS, BUTPUMKA, aKaJie-
MiYHa HeYeCHICTh, omnain-Hapuanns, COVID-19
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Abstract

Purpose. To scientifically substantiate the method of teaching game techniques at the stage of initial training to
increase the level of technical fitness of young volleyball players.

Materials and methods. The experimental research involved 36 young volleyball players born in 2011 - 18 athletes
from the CI “Zaporizhzhia Regional Children and Youth Sports School” of the Zaporizhzhia Regional Council (main
group) and 18 athletes from the CI “Vilniansk City Children and Youth Sports School ‘Kolos™ (comparison group)
during the 2020-2021 academic year.

Results. In the course of experimental research, the indicators of physical fitness of young volleyball players of the
main group significantly increased in 80% of tests. The analysis of technical fitness indicators of young volleyball
players of the main group shows that the introduction of the author’s method affects their positive dynamics in the
tests: consecutive wall passes from a 3 m distance in 30 s; consecutive overhead passes in 30 s; consecutive forearm
passes in 30 s; tennis ball toss over the net to the front line; tennis ball toss over the net to the back line (statistically
significant differences, if p < 0.05).

Conclusions. The author’s method of teaching game techniques in volleyball is effective and contains the algorithm
of teaching, the levels of mastering game techniques, the stages of teaching game techniques, the sequence of teaching
game techniques, the classification, occurrence and prevention of young volleyball players’ errors in the process of
teaching game techniques, differentiation of exercises.

Keywords: volleyball, method, teaching, ability, skill.

Introduction (Boichuk, Iermakov, Vintoniak, & Yermakova, 2021); on de-
veloping the abilities for spatial and temporal orientation of
young volleyball players when performing game techniques,

L L using the extrapolation of motor actions (Boichuk, 2012); on
that at the stage of initial training of young athletes the lead- . S . .
applying anticipation reactions regarding the result of the

ing role is played by the components of teaching motor ac- elementary motor act, which is the basic part of a game tech-

tions that are directly related to the development of basic . o
knowledge, abilities and skills (Khudolii, Iermakov, & Bartik, olqne (Olupyk, Dorf)shenko, Melp vk, Sushko, Tyshchenko,
& Shamardin, 2021); comprehensive teaching of game tech-

2020). These components significantly determine the level . in vollevball. usi hophvsiolosical and physical
of proficiency in volleyball techniques, without a successful fiques in \;O ;Y .al ) ?fsl?g P SS};CL.OP YSI(; 8 igéC; a.nl ng ls ;ca
acquisition of which further quality sports training is practi- components (Raio 3 tatuth, X Lpoma, s Aot LU )
cally impossible (Altavilla, 2021) Another promising direction is the comprehensive im-
yMO(I:l)ern scientific res;:arch Highlights various methodo- ~ Proverment of teach’ing game techr}iques to young volleyball
logical directions regarding the development of same tech- players and developing corresponding motor abilities that de-
ni%l ues in young volgleybalgl players wEich focusg on deter- termine the effectiveness of their stable performance (Hnatch-
mining and applying the sequence of training, taking into u.k’ Lynets, Khlmenes,'& Plt}.’n’ .2018)' In addition, it is eﬁec—
e o tive to use the pedagogical principles of programmed teaching
account the age peculiarities of sensory systems functioning . . .

of certain elements of game techniques in volleyball at the

stage of initial training (Boichuk, Iermakov, & Nosko, 2017).

In the modern theory and methodology of sports train-
ing in general, and in volleyball in particular, it is axiomatic
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The studies by Raiola, (2014b); Marchenko and Boiechko,
(2018) highlight problematic issues about taking into account
sexual dimorphism factors in the process of teaching motor
actions, with an emphasis on developing coordination abilities
in girls engaged in volleyball. The authors state that the great
majority of girls who played volleyball according to the main
program had an “average”, “below average”, and “low” level
of coordination abilities and rather low levels of performing
the basic game techniques — overhead passes, forearm passes,
types of serves, attack and fake hits). Similar tendencies re-
garding the development of motor qualities during volleyball
classes were recorded in experimental studies with girls aged
13-14 (Nesi¢, Ili¢, Majstorovi¢, Grbi¢, & Osmankac, 2013)
and 15 years (Marchenko & Dykhanova, 2019).

Also promising are the directions that focus on the use
of intensive and extensive means of cognitive orientation in
the methodology of teaching game techniques in volleyball.
(D’isanto, Altavilla, & Raiola, 2017) and the formation of
appropriate types of feedback based on models of behavior
in the “coach - player” system (Giannousi, Mountaki, Kara-
mousalidis, Bebetsos, & Kioumourtzoglou, 2016). These di-
rections help to significantly intensify the process of teaching
game techniques in volleyball and to improve the quality of
mastering the basic motor actions. The methodological basis
of these directions is the studies (Raiola, 2011; Raiola, 2014a)
which analyze the factors of motor control in the process of
abilities and skills development in the context of behavioral,
cognitive, gestalt-pedagogical, phenomenological theories
and the neurophysiological and didactic foundations of their
application in physical education and sports.

The direction that is based on the use of active methods
of teaching and creating problem situations is close to the
above. The study by Renshaw and Chow (2019) shows that
such a methodological approach is an effective pedagogical
option for teaching voluntary movements in physical educa-
tion and sports.

The development of a certain abstract model of the fu-
ture structure of motor activity, including game techniques
in volleyball, using logical means, ensures the achievement of
predicted states of the athlete’s motor function. The studies by
Chernenko et al. (2017), Hakman, Nakonechniy, Moseichuk,
and Liasota (2017), Samsudin, Setiawan, Taufik, and Solahud-
din (2021) show the possibilities of using modeling methods
in the process of teaching game techniques in volleyball, based
on the material of training sessions with schoolchildren and
students. At the same time, of importance are the sequence
of applying exercises and their availability in the context of
corresponding physical development of young athletes (Forte,
D’isanto, Di Domenico, & Altavilla, 2019) and the current
level of athletes’ functional fitness as a prerequisite for success-
ful development and further improvement of motor abilities
and skills — volleyball game techniques (Maklouf, 2014; Tish-
chenko, Sokolova, & Popov, 2019; Shchepotina et al., 2021).

Researchers (Rogal, & Vaskevych, 2019; Oliynyk & Dor-
oshenko, 2018) emphasize the importance of developing a
positive psychological climate in volleyball teams, which
helps increase athletes’ motivation to learn and improve the
game techniques, and leads to increased efficiency of com-
petitive activities.

The study by Tishchenko and Lysenchuk (2019) focuses
on analyzing modern approaches to the development and
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practical use of innovative technologies for improving spe-
cial physical and technical-tactical fitness in team sports.
The authors emphasize that comprehensive improvement of
athletes’ special physical and technical fitness is a necessary
basis for successful implementation of the process of teaching
motor skills and abilities, technical and tactical actions and
their combinations, which leads to increased efficiency of the
competitive process.

Despite the detailed and thorough study of the problems
of teaching motor actions in volleyball, a number of issues
regarding the age-related peculiarities of developing athletes’
motor function, determination of an optimal sequence of
mastering game techniques, integrated development of prin-
cipal motor qualities and basic game techniques in volleyball
are not yet completely solved.

Hypothesis. The introduction of a scientifically grounded
method of teaching game techniques at the stage of initial
training will help increase the level of technical fitness and ef-
ficiency of competitive activities of young volleyball players.

Purpose. To scientifically substantiate the method of
teaching game techniques at the stage of initial training to in-
crease the level of technical fitness of young volleyball players.

Material and methods

Participants

The experimental research involved 36 young volleyball
players born in 2011 - 18 athletes from the CI “Zaporizhzhia
Regional Children and Youth Sports School” of the Zapor-
izhzhia Regional Council (main group) and 18 athletes from
the CI “Vilniansk City Children and Youth Sports School
‘Kolos™ (comparison group).

Organization of the research

The research was conducted during the 2020-2021 aca-
demic year at sports facilities of the Communal Institution
“Zaporizhzhia Regional Children and Youth Sports School” of
the Zaporizhzhia Regional Council, the Communal Institution
“Vilniansk City Children and Youth Sports School ‘Kolos”, and
the Department of Physical Rehabilitation, Sports Medicine,
Physical Education and Health of Zaporizhizha State Medical
University of the Ministry of Health of Ukraine. The compari-
son group was trained in accordance with the current volley-
ball curriculum for children and youth sports schools, special-
ized children and youth sports schools of the Olympic reserve,
sports schools of high sportsmanship, and specialized sports
educational institutions (2009). The main group was trained
using the developed author’s technology for teaching motor ac-
tions in volleyball, which contains the following components:

Algorithm of teaching. 1) Building knowledge about
the features of a particular game technique (biomechani-
cal and pedagogical analysis of the performance technique).
2) Forming an idea of the performance of a particular game
technique, using verbal and nonverbal means, description,
visual materials, etc. 3) Developing motor abilities related to a
particular game technique. 4) Developing motor skills related
to a particular game technique and their improvement.

Levels of mastering game techniques. 1) Developing the
abilities and skills of diagnostics and classification of separate
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locomotor acts that are part of the integral game technique. 2)
Developing the capability to reproduce the acquired abilities
and skills based on understanding of the logic of their inter-
nal structure and the athlete’s psychophysiological qualities.
3) Developing the capability of the athlete to use the acquired
information for implementing motor actions in the training
and competitive processes. 4) Developing the capability of
the athlete to feel at ease in highly variable competitive situa-
tions and make correct decisions concerning the application
of variants of game techniques based on the anticipation re-
action and its improvement.

Stages of teaching volleyball techniques.

1) Stage of initial learning. The goal is to teach to perform
a game technique at the motor ability level.

2) Stage of in-depth learning. The goal is to ensure the
performance of game techniques at the motor skill level.

3) Stage of reinforcement and improvement. The goal
is to ensure the integral performance of game techniques
and their combinations in highly variable conditions of the
competitive activity.

Sequence of teaching volleyball techniques.

1) Game stand, moving. 2) Overhead pass. 3) Forearm
pass. 4) Serve. 6) Spikes. 7) Blocking. 8) Combinations of
game techniques.

Classification, occurrence and prevention of young volley-
ball players’ errors in the process of teaching game techniques.

1) Classification: errors in separate game techniques and
common errors; local and complex; typical and atypical; au-
tomatic and non-automatic; significant and insignificant. 2)
Occurrence: athletes’ incorrect understanding of the criteria
for performing the game technique; athletes’ inability to im-
aginatively analyze the performance of the game technique;
mismatch between the level of intellectual development and
muscle sensations; insufficient level of physical fitness; un-
balanced development of physical qualities; inappropriate
technical means; psychological determinants — uncertainty,
hesitancy, etc. 3) Prevention: understanding of the general
purpose of teaching game techniques; athletes’ understand-
ing of the rational technique of performance; availability of
educational materials (intellectual, psychological, physical
components); technical specification of game techniques;
rational relationship between the speed and accuracy of per-
forming game techniques.

Differentiation of exercises. General development, prelimi-
nary, preparatory, special (model).

To determine the effectiveness of the author’s method of
teaching game techniques, the study conducted pedagogi-
cal testing of physical and technical fitness of young volley-
ball players. The main group included the indicators of 18
young volleyball players of the CI “Zaporizhzhia Regional
Children and Youth Sports School” of the Zaporizhzhia Re-
gional Council, the comparison group - the indicators of
18 young volleyball players of the CI “Vilniansk City Chil-
dren and Youth Sports School ‘Kolos™. During the 2020-2021
academic year, the author’s method of teaching volleyball
game techniques was introduced into the training process of
athletes born in 2011 of the Communal Institution “Zapor-
izhzhia Regional Children and Youth Sports School” of the
Zaporizhzhia Regional Council.

Research methods

The analysis and generalization of scientific and meth-
odological literature and the Internet materials helped sum-
marize the experience of specialists who studied the problem
of developing a method of teaching the elements of volleyball
technique. Pedagogical testing was conducted to determine
the level of physical and technical fitness of young volleyball
players. The pedagogical experiment involved the develop-
ment of a method of teaching the elements of volleyball tech-
nique and experimental verification of its effectiveness.

Statistical analysis

The obtained indicators were analyzed using the meth-
ods of mathematical statistics — determination of the arith-
metic mean (X), square deviation (S), percentage value (%),
and statistically significant differences (p <0.05).

Results

The results of pedagogical testing of young volleyball play-
ers of the main and comparison groups before and after the ap-
plication of the author’s method are presented in Tables 1 and 2.

The analysis of physical fitness indicators of young vol-
leyball players of the main and comparison groups shows

Table 1. Indicators of physical fitness of young volleyball players of the main and comparison groups before and after the

pedagogical experiment, n = 36 (X + S)

Indicators
Tests Main group (n = 18) Comparison group (n = 18)
09.2020 06.2021 09.2020 06.2021

20 m run, s 4.61+0.11 4.32+0.12% 4.81+0.28 4.68+0.29
Standing high jump, cm 26.17+£2.23 31.08+3.36* 23.39+3.41 24.47+3.57
Standing long jump, cm 139.99+10.08 156.22+12.28* 141.88+10.93 142.22+12.57
6x5 m shuttle run, s 11.69+0.69 10.31+0.58* 11.75£0.79 11.33+0.88
Tossing a medicine ball
weighing 1 kg, m:

sitting 3.65+0.68 4.00+0.74 3.16+0.50 3.26+0.49

standing 5.69+1.41 6.73+1.23% 5.32+1.01 5.72+1.34

jumping 5.60+1.21 6.81+1.34% 5.54+0.98 5.58+1.09

Note: * - statistically significant differences, if p < 0.05
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Table 2. Indicators of technical fitness of young volleyball players of the main and comparison groups before and after

the pedagogical experiment, n=36 (X £ S)

Indicators
Tests Main group (n = 18) Comparison group (n = 18)
09.2020 06.2021 09.2020 06.2021

Wall passes from a 3 m 14.44+2.17 19.79+2.08* 13.86+2.77 15.7242.45
distance in 30 s, n

Overhead passes in 30 s, n 14.37+2.23 20.57+3.11% 13.11+3.15 16.85+3.48
Forearm passes in 30 s, n 13.31+2.09 20.12+3.14* 2.89+3.03 15.86+3.66
Tennis ball toss over the net 4.08+1.02 6.89+1.07* 4.28+1.07 5.26+1.44
to the front line, n

Tennis ball toss over the net 5.47+1.18 8.58+1.06* 5.34+1.67 6.33+1.74

to the back line, n

Note: * - statistically significant differences, if p < 0.05

that the introduction of the author’s method has an indirect
impact on their positive dynamics (Table 1). At the begin-
ning and end of the 2020-2021 academic year, the indicators
of physical fitness of young volleyball players of the main
group significantly increased in the following tests: 20 m run;
standing high jump; standing long jump; 6x5 m shuttle run;
tossing a medicine ball weighing 1 kg while standing and
jumping (p <0.05). No statistically significant differences
were recorded in the results of tossing a medicine ball weigh-
ing 1 kg while sitting, although there is a linear tendency
towards an increase in the results after the introduction of the
author’s method of teaching volleyball techniques. No statis-
tically significant differences were recorded in the results of
physical fitness of young volleyball players of the comparison
group, but there is a linear tendency towards an increase in
the results in the second testing (at the end of the academic
year). In this context, the indicators of physical fitness are
considered as a necessary prerequisite for quality acquisition
of game techniques in volleyball.

The analysis of technical fitness indicators of young vol-
leyball players of the main and comparison groups shows that
the introduction of the author’s method directly affects their
positive dynamics (Table 2). Pedagogical testing of young
volleyball players of the main and comparison groups before
and after the introduction of the author’s method of teaching
game techniques shows that statistically significant differ-
ences were recorded in the following tests: consecutive wall
passes from a 3 m distance in 30 s; consecutive overhead
passes in 30 s; consecutive forearm passes in 30 s; tennis ball
toss over the net to the front line; tennis ball toss over the net
to the back line (p<0.05). No statistically significant differ-
ences were recorded in the indicators of technical fitness of
young volleyball players of the comparison group, although
there is also a linear tendency towards an increase in the indi-
cators in the second testing (at the end of the academic year).

Discussion

The analysis of literary sources and the results of our own
research allow us to state that the author’s method of teach-
ing game techniques in volleyball occupies a leading place in
the educational and training process with young volleyball
players (10-11 years old). At the same time, the motor abil-
ity in volleyball is considered as a level of performing game
techniques based on the detailed conscious control at the
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main reference points, which is characterized by a low speed
of performance, instability of obtained results, low resist-
ance to external factors, and a low level of memorization.
The motor skill in volleyball is the next level of performing
game techniques. The main differences from the motor abil-
ity are the following: minimal participation of consciousness
in motor action control at the majority of the main reference
points, which indicates the automation of game techniques
performance, sufficiently high speed of performance, stabil-
ity of obtained results, sufficiently high resistance to external
factors, and a high level of memorization.

Scientists note that the principal feature distinguishing
the motor skill from the motor ability is the automatic na-
ture of separate components and the motor action in general
(Boichuk, Iermakov, & Nosko, 2017). The consistent release
of motor action performance from conscious control oc-
curs with the establishment of a specific subordination of
control levels in the central nervous system: during motor
skill development, lower levels begin to control the processes
of muscular and intermuscular coordination. Instead, high-
er levels ensure the achievement of the motor action goal
through the control of its overall sequence.

Another feature of the motor skill is a high speed of mo-
tor action performance, which is ensured by a high level of
muscular and intermuscular coordination and its general ra-
tionality, based on the absence of constraint and ease of ele-
mentary motor locomotions (Maklouf, 2014; Forte, D’isanto,
Di Domenico, & Altavilla, 2019).

The stability of obtained results of the action is the third
principal feature in the process of developing the motor skill.
The motor skill, if it is well developed and improved in the
practice of training, practically does not disappear, even dur-
ing long breaks caused by sports injuries, long illnesses, other
factors (Tishchenko, Sokolova, & Popov, 2019; Shchepotina
et al., 2021; Mykhaliuk, Syvolap, & Horokhovskyi, 2021).

Also important in the process of teaching motor actions
is the transfer of learning phenomenon, which is justified
from the standpoint of the conditioned-reflex nature of vol-
untary movements of young volleyball players (Hakman,
Osadets, Lymarenko, 2021). From researchers’ point of view
(Maklouf, 2014), the motor action, the purpose of which is
analogous to young volleyball players’ past motor experi-
ence and contains a corresponding dynamic stereotype, is
solved according to a previously formed scheme based on
the algorithm of development of a previous motor skill. Re-
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searchers note that the transfer of learning phenomenon
is differentiated into negative and positive (Boichuk, Ter-
makov, & Nosko, 2017; Altavilla, 2021), which can lead
to both deterioration and improvement of the process of
motor skills development. At the same time, when teaching
game techniques to young volleyball players, it is important
to avoid motor skills interference — the transfer of already
developed skills to the motor action being studied, which
complicates the development of a new skill (Hakman, Osa-
dets, & Lymarenko, 2021).

It is also important to detailize the process of teaching
game techniques in volleyball, which implies a certain stage-
by-stage approach, namely:

— stage of initial learning of a game technique, which
corresponds to the stage of creating prerequisites for
mastering the motor act at the motor ability level;
stage of in-depth detailed learning, which corre-
sponds to the stage of mastering at the motor ability
level;
stage of reinforcement and further improvement of
the motor action, which corresponds to the stage of
mastering at the skill level.

In addition, some researchers (Platonov, 2017) single out
as a separate stage higher order abilities and skills which are
used mainly in Olympic and professional sports and are char-
acterized by increased resistance to the influence of external
factors in extreme conditions of competitive activities.

Conclusions

The author’s method of teaching game techniques in vol-
leyball is effective and contains the algorithm of teaching, the
levels of mastering game techniques, the stages of teaching
game techniques, the sequence of teaching game techniques,
the classification, occurrence and prevention of young vol-
leyball players’ errors in the process of teaching game tech-
niques, differentiation of exercises.

The analysis of technical fitness indicators of young vol-
leyball players of the main group shows that the introduction
of the author’s method affects their positive dynamics in the
tests: consecutive wall passes from a 3 m distance in 30 s; con-
secutive overhead passes in 30 s; consecutive forearm passes
in 30 s; tennis ball toss over the net to the front line; tennis
ball toss over the net to the back line (statistically significant
differences, if p < 0.05).

The prospects for further research are based on the im-
portance of optimal determination of reference points when
teaching game techniques to young volleyball players and
improvement of the author’s teaching method in accord-
ance with the age peculiarities of motor abilities and skills
development.
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TEXHOJNOrA HABYAHHA IFPOBI/IM.!'IPI/IWOMAM y
BOJIENBOJ1I HA ETAINI MOYATKOBOI NMIATOTOBKU

Enyapp Jopomenko'4*“PE, Onexcangp Comoseir*A*“P, Muxaitno MenbHuK

'3anopi3bKuil lep>KaBHUI MeAVYHNI YHiBepCUTET

3ABCD

[IpupHIIpoBChbKa Aep)KaBHA akafeMid Gpi3aHOI Ky/IbTypH i ciopTy

*®epeparis Bonertbony Ykpainu

ABTOpCHKNMI BKIAA: A — [U3aiiH HOCTimKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E — 36ip xomTis

Pedepar. Cratps: 7 c., 2 Tabu., 32 preperna.

Mera — HayKOBO OOIPYHTYBaTU TEXHOJIOTiI0 HaBYaHHA
irpoBMM IpMIOMaM Ha eTalli TOYaTKOBOI MiATOTOBKY /1A iIBY-
LIIeHH PiBHsI TEXHIYHOI MiTOTOB/IEHOCTI IOHMX BOJIEITOOICTIB.

Marepianu i meTopn. B excriepyMeHTaNIbHUX JOCTIIKEH-
HAX Opanmy yyacTb 36 IoHUX Boneit6omicTiB 2011 poky Hapo-
mkeHHs - 18 croprcmeniB K3 «3amopisbka ob6macHa puts-
JO-I0HallbKa CIIOPTMBHA LIKOJIa» 3alOpi3bKoi 006IacHOI paan
(ocHoBHa rpyma) i 18 croprcmenis KY BinbHAHCbKa MichbKa
IUTAY0-I0HAIIbKaA cropTyBHA mKoma «Komoc» (mopiBHsAMbHA
rpyma) npotarom 2020-2021 HaBYaIbHOTO POKY.

Pesynbratu. [IpoTarom excrnepyMeHTa IbHUX JOCTiPKEHb,
MOKa3HMKM (Pi3MIHOI MiATOTOBIEHOCTI IOHUX BOJIEOOMICTIB
OCHOBHOI TPy 0CTOBipHO HigBummncs 3a 80% TecTiB. AHa-
J1i3 TIOKa3HMKIB TEXHIYHOI IiATOTOBIEHOCTI IOHUX BONIENOOIiCc-
TiB OCHOBHOI TPy} CBilYUTb, IO BIPOBAJPKEHHA aBTOPCHKOI
TEXHOJIOTil Ma€ BIUIMB Ha IX IOSUTMBHY AMHAMIKY 3a TECTaMIM:

HOCTifOBHI Hepefiayi M’A4a y CTIHKY 3 Bifgcrani 3 M 3a 30 ¢
[IOC/IIOBHI Hepefadi M’s14a BOMA PyKaMIu 3BepPXy Haj c0060:0
3a 30 ¢; moC/ifiOBHI Mepefadi M’ A49a IBOMa PyKaMy 3HM3Y Haf
co6010 3a 30 ¢; MeTaHHS TEHICHOTO M’sT4a Yepes CITKy Ha Iepe-
IHIOIO JIiHiI0; MeTaHH: TEHICHOrO M ’si4a Yepe3 CITKy Ha 3afjHIO
JMiHif0 (CTATUCTUYHO KOCTOBIpHI po36ixHOCTI, Ipu p < 0,05).

BucHoBK1. ABTOpCbKa TEXHOJIOTisl HaBYaHHSA irpoOBUM
mpuiioMaM y BOIeit00/i MiCTUTh aITOPUTM HaBYaHHSI, PiBHI
3aCBOEHHs irpOBMX IPUIIOMIB, €Tany HaBYaHHA NPUIIOMaM
TeXHIiKU TPU, MOCTiJOBHICTh BUBYEHH MIPUIIOMiB TEXHIKMU IPH,
Knacmbixauilo, BUHMKHEHHA 1 TIONepeKEHHA TOMUIOK, fAKi
TPaIIAITLCA y IPOLeCi HABYaHHA irpOBUM IIPUIIOMaM y IOHMX
BoJIelibormicTiB, audepeniianito Bpas i € eexTMBHOI.

Kiro4oBi croBa: Boyeit6o1, TeXHO/OTIsI, HABYAHHSI, YMiH-
HS, HABMUKA.
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Abstract

The purpose of the study was to determine the age-related peculiarities of the functional state of the cardiovascular
and respiratory systems of 1*-5" year female students of a higher education institution.

Materials and methods. The study participants were 200 female students: 1* year (n = 44); 2™ year (n = 38); 3" year
(n =42); 4" year (n = 44); 5" year (n = 32). To solve the tasks set, the following research methods were used: analysis
of scientific-methodological and medical literature, pedagogical observation, index method, medical and biological
methods, ascertaining experiment, and methods of mathematical statistics.

Results. The study found that at the age of 19 there is a significant deterioration in the results of breathhold in the
Stange test (49 s) and the Genchi test (38 s) (P < 0.05). At the age of 21, there is a decrease in the Ruffier index (12.4 -
“satisfactory”) and the average heart rate after exercise (f, = 34.7), while there is a decrease in heart rate (f, = 25.8)
after a standard recovery pause (P < 0.05). This indicates that during this period, there occur the most successful
compensatory processes of cardiovascular activity. At 21-22 (4"-5" years of study), there is an increase in heart rate
before exercise (f,), and the Stange test result improves.

Conclusions. The results of comparative analysis show that with age the number of female students with a
“satisfactory” result of the Ruffier index increases (59.4%), and a “good” heart result decreases (15.6%). At the age of 21,
women have better heart rate, and at 22, they have better results in breath-holding under hypoxia.

Keywords: women, Ruffier index, heart rate, Stange test, Genchi.

Introduction The need to control the functional fitness of students
o . . . is pointed out by Aguilera, Rivera-Aguilera, and Cordovés-

The era of urbanization, automation of production, strict Peinado (2020); Amin, Karim, and Jassim (2019); Aparicio-
regulation of work and leisure set before humanity new ob- ¢ . .~ Gén;ez- Car,mona Martinez-Romero éa n11) onales
]:ectives .aimed at imp roving t.he education system and train- and Sainz De Baranda (2021). The most popular control test
ing of highly qualified specialists (Chernenko, Honcharenko, in mass research is the Ruffier index (Chernenko, Jagiello,
& Marchepko, 2019; Solohubova, La'khno, Shwan, & Shyyan, Ivashchenko, Khudolii, & Pashkevich, 2021; Solohubova,
2020; Bielikova, Tsos, Indyka, Contiero, Pantik, Tomaschuk, Lakhno, Shyyan, & Shyyan, 2020). The availability of regis-
BDelf eliuk, %;g;)ii)ub};nzkg, 210213' Iqlzh%courste ?f th(e;rpstuglg, tration of heart rate indicators, the simplicity of calculations
Kat anova 201 2’ ‘(r)) rlgaé),. rufsf}l ’ :Zyszto ’ ar; 'tru51 d, and evaluation of research results make it a universal tool that
atarzyna (. . ) observed insufficient motor activity an characterizes the adaptive capabilities of the human cardio-
mental strain In young pegplc?. Decreased physical activ- yoscular system (Hjalmarson, 1991; Fox, 2005; Fox, Ford, &
ity and motivation to exercise in adults, as Well' as chlldre,n Steg, 2008). In recent decades, perceptions of the importance
élild y(l),llings.peOp lzlsFalﬁloba;(plFleP orrier;(())rll 3('Ségm}111 pdozva, of heart rate in clinical practice have changed significantly.
lme IS” igmu; f’ eL ova S5 ;omei 1 > SE}C (})1n_ Z The studies by Morman and Kheller (2000) revealed a lin-
‘gﬁ aZ)tk anc2 0;%_. Da e h arﬁ_ ini ;%’2 ] agalaz-sanchez, ear relationship between heart rate and myocardial oxygen
fmatkow, s Loroshenko etal, ): consumption. According to Fox (2005), Hjalmarson (1991),
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disease. Thus, the study of the peculiarities of dynamics of the
functional fitness of female students aged 18-22 is relevant.

The purpose of the study was to determine the age-related
peculiarities of the functional state of the cardiovascular and
respiratory systems of 1st-5th year female students of a high-
er education institution.

Materials and methods

Study participants

The study participants were 200 female students: 1st year
(n = 44); 2nd year (n = 38); 3rd year (n = 42); 4th year (n =
44); 5th year (n = 32) of Donbas State Engineering Academy,
Kramatorsk. All the students participated in physical activity
twice a week.

Organization of the study

To solve the tasks set, the following research methods
were used: analysis of scientific-methodological and medical
literature, pedagogical observation, index method, medical
and biological methods, ascertaining experiment, and meth-
ods of mathematical statistics.

The program of functional state testing included the
Ruffier index, the Stange test, and the Genchi test given in
Tables 1, 2 (Romanenko, 1999; Dubrovskij, 2005).

Testing procedure

Ruffier index. The test was used to assess the cardiovascu-
lar system activity. Equipment required. Stopwatch.

Test description. On command, the participant, after 5
minutes of sitting calmly, counts the number of pulses for
15 seconds, then performs 30 squats for 45 seconds. Imme-
diately after squatting, the pulse is measured for the first 15
seconds and the last 15 seconds from the first minute of the
recovery period.

The testing result is the Ruffier index (RI), which is cal-
culated by the formula: IR = (4(f, + f, + f,) —200)/10, where
f, is the heart rate before the load for 15 s; f, is the heart rate
after the load; f, is the heart rate for the last 15 s from the first
minute of recovery.

The cardiovascular system activity was assessed accord-
ing to the index.

The Ruffier index is less than 0 - athletic heart;

0.1-5 - excellent (very good heart);

5.1-10 - good (good heart);

10.1-15-satisfactory (heart with moderate insufficiency);

15.1-20 - bad (heart with significant insufficiency).

General instructions and remarks. When measuring the
pulse, the student places 2-4 fingers on the inside of her left
hand near the thumb and gently presses the artery to the bone
or places her hand on the carotid artery (it is comfortable to
do this on the right side). Upon the instructor’s command
and simultaneous start of the stopwatch, the counting begins
for 15 seconds with further recalculation for 1 minute.

Stange test (voluntary inspiratory breathhold). The test
was used to assess the respiratory system activity.

Equipment required. Stopwatch. The participant stands
and does several deep breathing cycles. After a full inhale,
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she closes her mouth (tightly closes her lips) and pinches the
wings of her nose with the thumb and index finger. The stop-
watch determines the time from the moment of breathhold to
its recovery. The respiratory system activity was assessed by
the indicator of breathhold duration:

more than 90 s - excellent;

from 60 to 90 s — good;

from 30 to 60 s - satisfactory;

less than 30 s — bad (unsatisfactory).

Genchi test (expiratory breathhold). The test was used to
assess the respiratory system activity. After several breathing
cycles, the subject fully exhales, closes her mouth and pinches
her nose with her fingers. The stopwatch records the time of
breathhold. The respiratory system activity was assessed by
the indicator of breathhold duration:

more than 50 s - excellent;

from 35 to 50 s — good;

from 20 to 35 s - satisfactory;

less than 20 s — bad (unsatisfactory).

Statistical analysis

The study results were processed using the method of
mathematical statistics. The study calculated: arithmetic
mean (x), error in calculating the arithmetic mean (s); sig-
nificance of difference between means (t). The significance
of difference between statistical indicators (t) was evaluated
using the Student’s t-test.

Results

Table 1 shows the results of analysis of the cardiovascular
and respiratory systems of the 1st-5th year female students.
As a result of comparison of the indicators of heart rate and
breathhold tests, the study determined average indicators
characterizing the peculiarities of the cardiovascular and res-
piratory systems in women aged 18-22 years.

At 19, there is a significant deterioration in the results of
breathhold in the Stange test (49 s) and the Genchi test (38
s) (P <0.05). The Ruffier index, heart rate indicators 0, {1, {2
do not change.

At the age of 19-20 (2nd-3rd years of study), no changes
are observed in all indicators.

At the age of 21, there is a decrease in the Ruffier index
(12.4 - “satisfactory”) and the average heart rate after exercise
(f1 = 34.7), while there is a decrease in heart rate (f2 = 25.8)
after a standard recovery pause (P < 0.05). This indicates that
during this period there occur the most successful compen-
satory processes of cardiovascular activity.

At 21-22 (4th-5th years of study), there is an increase in
heart rate before exercise (f0) and improvement in the indi-
cators of the Stange test. The Ruffier index, the number of
pulses after exercise, the heart rate recovery response, and the
Genchi test do not change. This indicates that with age there
are characteristic signs of heterochrony and sensitivity of the
functional state of the female body.

The obtained Ruffier index and the results of compara-
tive analysis of the functional fitness for cardiovascular as-
sessment show that with age the number of female students
with a “satisfactory” Ruffier index increases (59.4%), and a
“good” heart indicator decreases (15.6%).
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Table 1. Results of testing of the functional fitness of 19-5" year female students

1% year 2" year 3 year 4t year 5% year
No. Test (n =44) (n =38) (n =42) (n=44) (n=32) t, too ot t.
X s X s X s X s X s
1 Ruffier index 12.59 0.57 13.62 0.84 1491 0.80 12.44 0.66 13.33 0.79 1.02 1.11 239 0.90
2 fo 20.61 326 21.11 543  21.69 0.87  20.52 0.49 22.70 0.68 049 047 0.17 2.68
3 f 34.41 534 3574 6.42 37.81 1.35  34.73 1.23  35.90 098 1.01 121 247 0.99
4 f, 26.45 391 2721 4.79  27.79 0.93 25.84 0.61 24.80 0.89 0.78 047 1.75 1.08
5 Stange test (s) 57.19 1597 48.79 1792 50.90 2.58 47.50 2.39 5410 1.88 222 054 097 178
6 Genchi test (s) 4553 12.66 3755 13.78 13.76 1.80  40.80 2.63  37.90 1.21 271 028 1.25 0.79
Table 2. Ruflier index indicators of 1st-5th year female students
1% year 2" year 3 year 4t year 5t year
No. State of the cardiovascular system, % (18 years) (19 years) (20 years) (21 years) (22 years)
(n=44) (n=38) (n=42) (n=44) (n=32)
1 “bad” - significant heart insufficiency 27.3 36.8 40.5 22.7 25
2 “satisfactory” - moderate heart insufficiency 50.0 31.6 45.2 50.0 59.4
3 “good” - good heart 20.5 28.9 14.3 22.7 15.6
5 “excellent” - athletic heart 2.2 2.7 0 4.6 0

Discussion

The study assumed that the dynamics of the functional
state of the cardiovascular and respiratory systems in women
aged 18-22 years has its peculiarities. It was found that with
age the number of female students with a “satisfactory” Ruffi-
er index increases (59.4%), and a “good” heart result decreas-
es (15.6%). The age of 19-20 is problematic in the functional
fitness of women’s cardiovascular and respiratory systems.

The obtained data confirm that the third year is a prob-
lematic period in physical education of students (Chernenko,
Iermakov, Oliinyk, & Dolynnyi, 2018; Chernenko, Jagiello,
Ivashchenko, Khudolii, & Pashkevich, 2021).

Decreased indicators of the functional fitness of the car-
diovascular and respiratory systems in women aged 19-20
testify to insufficient physical load in the process of physi-
cal education of students and complement the data on the
need for additional introduction of more intensive forms of
training to the system of physical education of students (So-
lohubova et al., 2020; Amin et al., 2019; Choi et al., 2021),
and on the importance of motor activity in the educational
process of students (Lynch & Sargent, 2020; Tohmea et al.,
2020; Hovey et al., 2020).

The obtained data point to prognostic significance of
heart rate and a tendency towards an increase in resting heart
rate of students (1st-5th years of study), which confirms the
study on the influence of resting heart rate on deterioration
of the functional fitness of the human cardiovascular system
(Baevskii, 1979; Amosov, & Bendet, 1989).

Thus, the Ruffier index, the Stange test, and the Genchi
test can be used to assess the functional fitness of 1st-5th year
female students.

Conclusions

The results of comparative analysis show that with age
the number of female students with a “satisfactory” result of
the Ruffier index increases (59.4%), and a “good” heart result
decreases (15.6%). The age of 19-20 is problematic in the

functional fitness of women’s cardiovascular and respiratory
systems.

Decreased indicators of the functional fitness of the car-
diovascular and respiratory systems in women aged 19-20
testify to insufficient physical load, their low motor activity
and point to the need for additional introduction of more
intensive forms of training to the system of physical educa-
tion of students.

The Ruffier index, the Stange test, and the Genchi test can
be used to assess the functional fitness of 1st-5th year female
students.

Acknowledgement

The study was carried out in accordance with the re-
search plan of the Department of Physical Education and
Sports of the Donbas State Engineering Academy.

Conflict of interest

The authors declare that there is no conflict of interest.

References

Chernenko, S., Honcharenko, O., & Marchenko, S. (2019).
Informative Indicators of Functional and Motor Fitness
of Students of Higher Education Institutions. Teorid ta
Metodika Fizicnogo Vihovannd, 19(3), 107-115.
https://doi.org/10.17309/tmfv.2019.3.01

Solohubova, S., Lakhno, O., Shyyan, V., & Shyyan, O. (2020).
The Assessment of Physical Fitness and Morphofunctional
State of Female First-Year Students in Non-Linguistic
Higher Education Institutions. Teorid ta Metodika
Fizi¢nogo Vihovannd, 20(3), 157-164.
https://doi.org/10.17309/tmfv.2020.3.05

Bielikova, N., Tsos, A., Indyka, S., Contiero, D., Pantik, V.,
Tomaschuk, O., Dedeliuk, N., & Podubinska, S. (2021).
The motor activity status and students’ self- assessment
of health during a covid-19 pandemic. Sport Mont, 19,
95-99. https://doi.org/10.26773/smj.210901

43



ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2022. Volume 3, Number 1

Bakanova, A.F. (2011). Forming of healthy way of life of student
young people. Physical Education of Students, (6), 8-11.
https://www.sportedu.org.ua/html/journal/2011-N6/
FVS201106.pdf

Podrigalo, L.V., Prusik, Krzysztof, & Prusik, Katarzyna (2012).
Main regularities of teaching course “Non-traditional
methods of recovery at physical culture and sports”.
Physical Education of Students, (4), 111-114. https://www.
sportedu.org.ua/html/journal/2012-N4/12plvpcs.pdf

Sigmundova, D., Chmelik, E, Sigmund, E., Feltlova,

D., & Fromel, K. (2013). Physical activity in the
lifestyle of Czech university students: Meeting health
recommendations. Eur J Sport Sci, 13(6), 744-50.
https://doi.org/10.1080/17461391.2013.776638

Cachon-Zagalaz, J., Sanchez-Zafra, M., Lara-Sanchez, A.,
Zagalaz-Sanchez, M. L., & Shmatkov, D. (2020). Study
on the relationship between physical activity and the
development of professional competence: Findings from
a study in Ukraine. Journal of Human Sport and Exercise,
15(3), 591-607. https://doi.org/10.14198/jhse.2020.153.10

Doroshenko, E., Hurieieva, A., Symonik, A., Chernenko, O.,
Chernenko, A., Serdyuk, D., Svatiev, A., & Tsarenko,

K. (2021). Differentiation of Physical Loads in Female
Students of Different Motor Ages. Teorid ta Metodika
Fizi¢nogo Vihovannd, 21(2), 158-166.
https://doi.org/10.17309/tmfv.2021.2.09

Aguilera, D. A, Rivera-Aguilera, V. S., & Cordovés-Peinado, R.
(2020). Strategy proposal for the redesign of the Subject
Program Athletics I of the Physical Education career
curriculum approach by competence according to the
educational model of the university. Journal of Human
Sport and Exercise, 15(Proc4), 1394-1406.
https://doi.org/10.14198/jhse.2020.15.Proc4.36

Amin, H. M., Karim, A. A., & Jassim, R. A. W. (2019).
Prediction of some types of handball throws according to
the attention expressions of physical education and sports
Sciences female students. Journal of Human Sport and
Exercise, 14(Proc5), S1842-S1852.
https://doi.org/10.14198/jhse.2019.14.Proc5.03

Aparicio-Sarmiento, A., Gémez-Carmona, C. D., Martinez-
Romero, M. T., Gamonales, J. M., & Sainz De Baranda, P.
(2021). The effect of a specific core training program in
physical education on perceived exertion and technique.
Journal of Sport and Health Research, 13(2), 195-210.

Fox, K. (2005). Future perspectives of I f inhibition in
various cardiac conditions. European Heart Journal
Supplements, 7(suppl_H), H33-H36.

Hjalmarson, Ar. (1991). Cardioprotection after myocardial
infarction. Clinical Cardiology, 14(S3), 40-44.
https://doi.org/10.1002/clc.4960140708

44

Morman, D., & Kheller, L. (2000). Fiziologiia serdechno-
sosudistoi sistemy. SPb.: Piter, 256 s.

Chernenko, S., Jagiello, W., Ivashchenko, O., Khudolii, O., &
Pashkevich, S. (2021). Discriminant analysis: peculiarities
of impact of sports specialization on 3rd-year female
students’ functional and motor fitness. Physical Education
of Students, 25(6), 374-381.
https://doi.org/10.15561/20755279.2021.0606

Fox, K., Ford, L, Steg, P. G., Tendera, M., Robertson, M., &
Ferrari, R. (2008). Heart rate as a prognostic risk factor in
patients with coronary artery disease and left-ventricular
systolic dysfunction (BEAUTIFUL): A subgroup analysis
of a randomised controlled trial. The Lancet, 372(9641),
817-821. https://doi.org/10.1016/S0140-6736(08)61171-X

Chernenko, S., Iermakov, S., Oliinyk, O., & Dolynnyi, Y.
(2018). Pattern Recognition: Description of Functional
and Motor Preparedness of Students of Higher
Educational Institutions. Teorid ta Metodika Fizicnogo
Vihovanna, 18(4), 200-206.
https://doi.org/10.17309/tmfv.2018.4.06

Choi, S. M., Sum, K. W. R., Wallhead, T. L., Leung, E L. E,,

Ha, S. C. A,, & Sit, H. P. C. (2021). Operationalizing
physical literacy through sport education in a university
physical education program. Physical Education and Sport
Pedagogy, 1-17.
https://doi.org/10.1080/17408989.2021.1915266

Lynch, S., & Sargent, J. (2020). Using the meaningful physical
education features as a lens to view student experiences
of democratic pedagogy in higher education. Physical
Education and Sport Pedagogy, 25(6), 629-642.
https://doi.org/10.1080/17408989.2020.1779684

Tohmea, G. M., Najam, N. R., & Tohmea, W. M. (2020). The
effect of pilates exercises on some physical components
among first stage female students of the faculty of physical
education and sports sciences Wasit University. Journal of
Human Sport and Exercise, 15(Proc2), 146-153.
https://doi.org/10.14198/jhse.2020.15.Proc2.04

Hovey, K., Niland, D., & Foley, J. T. (2020). The impact of
participation in an outdoor education program on
physical education teacher education student self-efficacy
to teach outdoor education. Journal of Teaching in Physical
Education, 39(1), 18-27.
https://doi.org/10.1123/jtpe.2018-0288

Amosov, N. V,, & Bendet, Ia. A. (1989). Fizicheskaia aktivnost i
serdtce. K., Zdorovia, 216 s.

Baevskii, P. M. (1979). Prognozirovanie sostoianii na grani
normy i patologii. M.: Meditcina, 298 s.



Chernenko, S., Muszkieta, R., Dolynniy, Iu., Oliynyk, O., & Honcharenko, O. (2022). Impact of Physical Education on Peculiarities of
Functional State of 18-22 Year Old Female Students’ Cardiovascular and Respiratory Systems

BM/IMB ®I3M4HOrO0 BUXOBAHHA HA OCOBJINBOCTI
®YHKUIOHANIbHOIO CTAHY CEPLEBO-CYAUHHOI TA
AVUXAJIbHOI CUCTEMW CTYAEHTOK 18-22 POKIB

Cepriit YepHenko'*®“P, PagocnaB Myuikera
Oner lonuapenko 'AB¢P

'Ilonbacpka fepaBHa MAIIMHOOY/iBHA aKageMis
*YuiBepcurer Mukonu Konepunka

2ACD FOpiit Jonuuauit AP, Oner OmiltHuK

1ABCD
b

ABTOpPCHKNMII BK/IAJ: A — Iu3aiiH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D - migroroska pykomcy; E — 36ip kowtis

Pedepar. Crarps: 5 c., 2 Tabn., 23 mxepena.

Merta JOCHiIKEeHHA — BU3HAYUTH BIKOBI 0COOMMBOCTI
(’pyHKuiOHaanoro CTaHy CepleBO-CY/IMHHOI Ta JUXa/IbHOI CHC-
TeMI CTY/IeHTOK 1-5 KypciB BUIIIOI KON,

Marepian i meTogu. Y nociifikeHHi B3 y4actb 200 cTy-
HeHTOK: 1-ro Kypcy (n = 44); 2-ro kypcy (n = 38); 3-ro Kypcy
(n = 42); 4-ro kypcy (n = 44); 5-ro xypcy (n = 32). nst Bu-
pillleHHs TOCTABJIEHNUX 3aBJjaHb Oy/IM 3aCTOCOBAHI HACTYIHI
METOJM JOCIi/I)KEHHA: aHa/li3 HAyKOBO-METO[MYHOI Ta MeJuy-
HOI JIiTepaTypu, Ielaroriyie CroCTEPEKEHH, METO iHEeKCiB,
MegMKO-6iooriyni MeTonu, KOHCTaTyI04Mii eKCIIEPUMEHT Ta
METOIY MaTeMaTUYHOI CTaTUCTUKI.

PesynpraTi. Y nociimkeHHi BCTaHOBIEHO, 10 Y 19 pokiB
CIIOCTEPIra€ThCA 3HA4YHE IOTiPLUIEHHA Pe3yAbTaTiB 3aTPUMKU
puxanHs npo6u Ulranre (49 c) Ta Tenve (38 ¢) (P < 0,05). Y Biui
21 pik BiOyBaerbcs 3meHeHHs iHekcy Pyd’e (12,4 - «3apmo-
BiIbHO») Ta CEpeHbOTO 3HAYEeHH A ITY/IbCY IMiC/IA HABaHTKEHHA

(f, = 34,7), OIHOYACHO CIIOCTEPIraeThCA 3MEHIIEHHS CePIIeBUX
CKOpPO4Y€EHb (f2 = 25,8) micis cTaHmapTHOI Iay3yu BiXHOB/ICHHS
(P <0,05). Ile BKasye, 1110 y Lieif mepiof; HAOIIbII YCIILIHO Bij-
OyBaIOTHCsI KOMIIEHCATOPHI IPOL[eCH CepIieBO-CY/AMHHOI isi/Ib-
HOCTi. Y 21-22 poxu (4-5 Kypc) IPOCTEXYETbCA 30i/IbIIEHHA
yAapiB My/TbCy 10 HaBaHTaXKeHHS (f,), TOKPATTYEThCS TOKA3HIK
npo6u lranre.

BucHoBKM. 32 pesynbTaTaMi IOPiBHANBHOTO aHAI3Y CIIO-
cTepiraerbcs 3 BIKOM 30i/IbIIEHHS Ki/IBKOCTI CTY/IEHTOK 3 pe-
3y/IBTATOM OLIiHIOBAaHHs iHfieKCy Pyd’e «3apoBinmbHO» (59,4%),
a TAKOXX 3MEHIIYETHCS MOKAa3HUK «gobpe» cepue (15,6%). YV
21 pik XiHKM IeMOHCTPYIOTh Kpamii mokasHuky YCC, a y 22
POKM MAIOTh Kpallli pe3yIbTaTy y 3aTPUMILi IMXaHHA B YMOBaX
TinoKcii.

Kirouosi cmoBa: xinkuy, ingexc Pyd’e, yacrora ceprieBux
CKOpOUYeHb, npoba lltanre, lendi.
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