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Abstract

Purpose: of the study was to examine the validity of the Army Combat Fitness Test tests on a sample of air defense
personnel in the Ukrainian Ground Forces.

Material and methods. The respondents to this study were 271 air defense servicemen of the ground forces aged 18 to
40 years (73 cadets of the Ivan Kozhedub Kharkiv National Air Force University and 198 military personnel). The
structural validity was evaluated using a confirmatory factor analysis.

Results. Compliance was achieved with the two-factor model obtained in the course of exploratory factor analysis, as
evidenced by the following indixes: x2 (8, Critical N = 465.29) = 10.43; x2 / df = 1.303; Non-Normed Fit Index = 0.98;
Normed Fit Index = 0.97; Root Mean Square Error of Approximation = 0.035 (90 Percent Confidence Interval for Root
Mean Square Error of Approximation = (0.0; 0.088), Comparative Fit Index = 0.99. In addition, all factor loadings were
statistically significant at the p < 0.01 level, that indicates that these two factors were well designed at every stage.
Correlation between factors was weak, which confirms the discriminant validity of the test. The significant correlation
found between the items and the overall test score confirmed the validity of the test.

Conclusions. It was found that Army Combat Fitness Test is a suitable tool for evaluating the physical fitness condition
of air defense personnel into the Ground Forces. The dilemmas about the possible use of Army Combat Fitness Test for
all age groups of military personnel regardless of gender require further study.

Key words: validity, physical fitness, confirmatory factor analysis, military personnel

© Palevych S., Kyrpenko V., Piddubny A., Bozhko S.,
Tzymbaliyk Zh., Michael Anthonny Martinez Velez,
Federico Anibal Martinez Velez, Jorge Armando
Moreta Vinueza, Federico Antonio Martinez Leon,

2021. https://doi.org/10.34142/HSR.2021.07.04.07 84


https://doi.org/10.34142/HSR.2021.07.04.0
mailto:poddubnyag@gmail.com
https://orcid.org/0000-0003-0957-2788
https://doi.org/10.34142/HSR.2021.07.04.0

o Healt'h, sport, rehabl'll?atlo_n U Z@Qﬂ
) 3p0poB’sa, cnopT, peabinitauin LR
== 340pOoBbe, CNOPT, peabunurayms 7(4)

AHOTANIA

Nanesuu C., Kupnexko B., Nigay6Huii A., boxkKo C., Llumbaniok XK., Maiikn EHToHi MapTiHec Benec, Pegepiko AHiban
MapriHec Benec, Xopxe ApmaHgo Mopeta BiHyeca, ®eapepiko AHTOHIO MaprtiHec JleoH. CTpyKTypHa BanigHicTb
6arapei TectiB gnAa nepesipku ¢pisnyHOI NnigroToBneHoCTI

MeTa: nepeBipuTM O0B6IFPYHTOBAHICTb TecTiB Ha 6o0MoBYy npauesgaTtHicTb apmii Ha BMbGipUi ocoboBoro ckaagy
NPoOTMNOBITPAHOT 060pOHM CyXonyTHUX BiliCbK YKpaiHu.

Marepian i meTogu. PecnoHZeHTOM Y LbOMY A0CAIAXKEHHi byB 271 BilicbkoBocnyKb60BeLb NPOTUMNOBITPAHOI 060POHM
CyXONyTHUX BilicbK BiKoM Big, 18 a0 40 pokiB (73 KypcaHTM XapKiBCbKOro HaLLiOHa/IbHOMO YHIBEPCUTETY NOBITPAHUX CUA
imeHi 1BaHa Koxepyba Ta 198 BilicbkoBOC/NYXK6O0BLiB). CTPYKTYypHY BanigHICTb OUiHIOBaM 3a [0MOMOro
niaTBEpAXKYBaIbHOrO PaKTOPHOro aHanisy.

Pe3ynbTaTtu. BignosigHictb AocArHyTo ABOGaKTOPHOI MoAeni, OTPMMAHOI B XOA4i AOCNIAHULBKOrO GAaKTOPHOrO aHanisy,
npo Wo cBigYath Taki iHAeKkcu: X2 (8, Kputnunmnin N = 465,29) = 10,43; x2 / df = 1,303; HeHopmoBaHMi1 iHAEKC
npuaatHocti = 0,98; HopmoBaHuit iHaeKc niaroHku = 0,97; CepeaHbOKBaApaTUUHa Noxmnbka anpokcumauii = 0,035 (90-
BiACOTKOBMI [O0BipUMiA iHTEpBan ANnA cepefHboi KBagpaTWUYHOI NOxMbKM anpokcumauii = (0,0; 0,088), iHAeKc
nopiBHANbHOI BignosigHocTi = 0,99. Kpim Toro, yci ¢akTopHi HaBaHTaXKeHHs 6yn CTaTUCTUYHO 3HAYYLLMMM Ha PiBHI p <
0,01). BKasye, wWo Ui ABa dakTopu 6ynm Aobpe po3pobneHi Ha KoxHoMy eTani. Kopensuia mixx daktopamu 6yna
cnabKkoto, WO NiaTBEPAKYE AUCKPUMIHAHTHY BanigHICTb TecTy. 3HAYHA KOpPenAuisa, BUAB/MEHA MiX MyHKTamMM Ta
3arasibHUM pe3ynbTaToOM TecTy, NiaTBEepAMAA BaNigHICTb TECTy.

BUCHOBKKU. BusABieHo, Wo TecT Ha 60lMoBY NpauesaaTHICTb apMii € NiAX0AALLMM IHCTPYMEHTOM A/1A OUiHKK di3nyHOT
niArotToB/NeHoCTi 0coboBOro cKiagy npoTMnoBiTPAHOT obopoHM CyxOonyTHUX BIMCbK. [Mnemu LWOAO0 MOKIUBOrO
BMKOPUCTAHHA apMiliCbKOro TecTy Ha 6oiMoBy NpMAaTHICTb 418 BCiX BIKOBUX Py BiiCbKOBOC/NY*KO0BLiB HE3a/1EXKHO Bij,
CTaTi NOTPebYIOTb NOAANBLIOIO BUBYEHHS.

KntouoBi cnoBa: BanigHictb, pisnyHa NigrotoBAeHiCTb, NiATBEPAKYBANbHUI GAKTOPHWUIA aHaNi3, BINCbKOBOCTYKOOBL

AHHaTOLUSA

Nanesuu C., KupneHko B., Mogay6Hbiii A., BoxKo C., Libim6anioK K., Maiikn AHTOHM MapTuHec Benec, Pegepuko
AHnb6an MaptuHec Benec, Xopxe ApmaHgo MopeTta BuHyasza, Pegepuko AHTOHMO MapTtuHec JfleoH. CTpyKTypHas
Ba/IMAHOCTb 6aTapeun TecToB ANA NPoBePKU GU3NYECKON NOATOTOBNEHHOCTU

Uenb: npoBepKa [AOCTOBEPHOCTM TECTOB apmencKkon 60eBOM NPUrogHOCTM Ha BblBOpPKE JIMYHOrO cocTaBa
NpPOTMBOBO3AYLHON 060pPOHbI B CyXOMYTHbIX BOMCKAxX YKPauHbI.

Martepuan n metogbl. B uccnepgoBaHnmn npuHAnM ydactue 271 soeHHocayKawmin NMBO cyxonyTHbIX BOMCK B BO3pacTe OT
18 po 40 net (73 KypcaHTa XapbKOBCKOro HauMoOHanbHOro yHusepcuteta BBC umeHn MeaHa Koxeayba n 198
BOEHHOCNYKaLWMX). CTPYKTYpHasA BaNMAHOCTb OLLEHMBANACh C MOMOLLBIO NOATBEPKAAOWEro ¢akTOpHOro aHanuM3a.
Pe3synbTaTtbl. COOTBETCTBME AOCTUTHYTO C MOMOLLBIO ABYXPAKTOPHOM MOAENU, MONYYEHHOW B XO4Ee UCCe0BaTeNbCKOro
baKTOpHOro aHann3a, 0 YeM CBUAETENbCTBYIOT C/iedytowwme nHaeKkcol: x2 (8, Critical N = 465,29) = 10,43; x2 / df = 1,303;
HeHOpMUWpOBaHHbLIN  MHAEKC cooTBeTcTBMA = 0,98; HopmupoBaHHbIA UWHAEKC cooTBeTcTtBMA = 0,97;
CpegHekBagpaTMyHasa owubKa annpokcumauumn = 0,035 (90-npoueHTHbIN [AOBEepUTENbHbIM  UHTEpBan AnA
cpefHeKkBaapaTMYHoOl ownbku annpokcumaumm = (0,0; 0,088), cpaBHUTENbHbI MHAEKC cooTBeTcTBUA = 0,99. Kpome
TOro, Bce paKTOpHble Harpy3Ku BbIaN CTAaTUCTUYECKU 3HAYMMbIMKM Ha ypoBHe p <0,01, 4To yKasbiBaeT Ha To, YTO 3TU ABa
¢dakTopa 6bliM Xopowo paspaboTaHbl Ha Kaxpom 3atane. Koppensauua mexay daktopamu 6bina cnaboid, yto
NoOATBEPKAAET AUCKPUMUHAHTHYIO BanMAHOCTb TecTa. CyllecTBeHHas Koppenauusa, oOHapy)KeHHas Mexay
anemeHTaMu 1 obLLel OUEHKOM TecTa, NoATBEPANIA BAIMAHOCTb TeCTa.

BbiBOAbI. Bbl/I0 06HAPYKEHO, YTO apMeNCKMn TecT 6OeBON NPUTOAHOCTU ABAAETCA NOAXOAAWMM UHCTPYMEHTOM A/
OLEHKM M3MYECKOro COCTOsIHMA JIMYHOro coctaBa MBO B CyxonyTHbIX BOMCKax. [JuieMmbl O BO3MOXHOCTU
MCMNONb30BaHMA apPMENCKOro Tecta 60eBOM NPUrOAHOCTU A/1A BCEX BO3PACTHbIX FPYMNn BOEHHOC/YXKALLMUX, HE3aBUCUMO
OT Mo/, TPeObYIOT AaNbHENLLEro U3ydYeHus.

KnioueBble cnoBa: BanMAHOCTb, @U3NYECKaa NOAFOTOBNEHHOCTb, MNOATBEPXKAAOWMA  GaKTOPHbIA  aHanus,
BOEHHOC/YKallue.
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Introduction

The lack of a process for evaluating the
achievement of the necessary level of physical
readines of the Armed Forces of Ukraine personnel
may lead to a discrepancy between the level of
physical readiness of the military personnel and the
requirements for physical condition, training and
coherence of units its necessary for the
implementation of combat capabilities [1, 2].

Thereby, monitoring and evaluating motor
skills development is an important goal for unit
commanders. Controlling the process ensures the
timely receipt of objective information about the
state of physical fitness of military personnel. This
task is solved by the system of verification and
evaluation of physical fitness [3]. The model focuses
on assessment technology, tests and regulatory
requirements that determine the level (quality) of
qualification [4, 5].

Nowadays, the armies of the leading nations
of the world are considering a wide and varied range
of research areas for the concept of «readiness». The
existing tests have been criticized for lack of
evidence to support their link to military fitness for
every soldier. The fitness tests, Established in 1980,
fitness tests proposed in 2002 and 2010 were not
implemented because they were not validated [6, 7,
8] and have been revalued [8, 9, 10]. Since October
2020, the U.S. Army Physical Fitness School and the
U.S. Army Center for Initial Military Training have
been validating the Army Combat Fitness Test tests
[11, 12].

The Army Combat Fitness Test test
evaluates five components of physical fitness such as
muscle and aerobic endurance, muscle strength,
speed / agility and explosive strength [2, 13] The
strongest argument for the new test is that it has a
high correlation between Army Combat Fitness Test
exercises and ground combat requirements [10]. It
does not imply gender and age differences [11, 12,
14].

An objective evaluation of the readiness of
military personnel, determines the need to validate
the Army Combat Fitness Test tests for the Armed
Forces of Ukraine. Ensuring the implementation of
the acquired combat capabilities to perform into
combat missions, achieving compatibility with the
armed forces of NATO member states.

Matherials and methods
Participants

The participants in this study were 271 air
defense military personnel of the ground forces
between 18 to 40 years (73 cadets of the lvan
Kozhedub Kharkiv National Air Force University
and 198 military personnel). The data, showing the
sample subdivided into age groups, are presented in
Table 1. All of the military personnel had been
individually evaluated for the physical fitness
verification procedure in accordance with the
requirements of the Army Combat Fitness Test [11].
The evaluation was conducted during the period of
the year 2020.

Table 1
Demographic characteristics of participants (n = 243)
Sex Up to 25 years old | Up to 30 years old | Up to 35 years old | Up to 40 years old Total
(number)
Female
17 - - 17
(number)
Total 148 96 22 5 271
(number)

For various reasons, 28 soldiers did not pass
the test. Only those subjects who completed all tests
were included in the analysis of validity (n = 243).

Data collection measuring instrument

The participants completed the Army
Combat Fitness Test training and testing program
during the 4™ and 5" courses at the lvan Kozhedub
Kharkiv National Air Force University and during
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the baseline period in the army. The participants
performed the exercises in the following order:

1. 3 Repetition maximum deadlift;

2. Standing power throw;

3. Hand release push-up — arm extension;

4. Sprint-drag-carry;

5. Leg tuck;

6. Two-mile run.

Detailed instructions about the Army
Combat Fitness Test test is available at Army
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Combat Fitness Test 3.0: Exploring a more inclusive
scoring assessment, planks stay [11]. Each
participant voluntarily provided a written informed
consent prior to participation.

Statistical analysis

Statistical analysis of the results was carried
out wusing STATISTICA 10.0. The normal
distribution was evaluated using the Shapiro-Wilk
criterion (W). For the entire sample, the parameters
of the descriptive statistics were calculated.
Parametric indicators are presented as ¥ + S, where X
(Mean) is the average, S is the standard deviation.

To compare the mean values of the results of
the test items by representatives of different age
groups and gender, the procedure of one-way
analysis of variance (Anova) in SPSS Statistics 17.0
was carried out according to Fisher's exact test. The
compared variances of distributions of values
statistically do not differ significantly if the p-level
of Levene's test is > 0.05. If Fons. < Fe all
measurement results belong to one general
population. The Fsx will be close to 1 at a
significance level of p> 0.05. If Fos > Fer an
alternative hypothesis is accepted. Fstae Will be much
more than 1. Scheffe’s method was performed when
a significant difference was found by analysis of
variance.

Correlation analysis was used to establish a
guantitative measure of strength and direction of the
probabilistic relationship between test items and the
overall standard score [15]. When evaluating the
strength of the relationship between correlation and
coefficients, a scale was used that differentiates both
positive and negative correlations into three levels.
From 0.01 to 0.29 — weak positive correlation, from
0.30 to 0.69 — moderate positive correlation, from
0.70 to 1.00 — strong positive correlation. From -0.01
to -0.29 — weak negative correlation, from -0.30 to -
0.69 — moderate negative correlation, from -0.70 to -
1.00 trong negative correlation [16].

To evaluate the validity of the test, the
primary data matrix containing the cadets' scores was
subjected to exploratory principal component
analysis followed by varimax rotation of the selected
factors and Kaiser-Meyer-Olkin’s test standards in
SPSS Statistics 17.0 to evaluate the constructive
validity of the test. To evaluate the quality of the
model, the following indixes were used: the Kaiser-
Meyer-Olkin’s sample adequacy method and
Bartlett's sphericity method. The Kaiser-Meyer-
Olkin’s sample adequacy method is a value that
characterizes the degree of applicability of factor
analysis to a given sample (> 0.9 — unconditional
adequacy; (0.8; 0.9) — high; (0.7; 0.8) — acceptable;
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(0.6; 0.7) — satisfactory; (0.5; 0.6) — low; < 0.5 —
factor analysis is not applicable to the sample).
Bartlett's sphericity method is a multidimensional
normality test for the distribution of variables.
Significance level p < 0.05 indicates that the data are
quite acceptable for factor analysis [2, 15].

Confirmatory factor analysis was performed
in LISREL 8.8 to test the internal structure of the
two-factor model [17]. The following indixes were
used to evaluate the degree of conformity of the
model: 2 (chi-square), quotient x2 and df does not
exceed 2 (y2 / df < 2), not normalized fit index (Non-
Normed Fit Index > 0.90), normalized fit index (Non
Fit Index > 0, 90) and root mean square error of
approximation (Root Mean Square Error of
Approximation < 0.05). Since the value of y2
depends on the sample size and, with large sample
sizes, can be reliable even for insufficiently suitable
models, an additional reliability indicator called the
comparative fit index (0 < Comparative Fit Index
<1) was calculated. The model is considered to be
consistent with the data obtained if the Comparative
Fit Index exceeds 0.95 (for the many authors, values
of at least 0.85 are also acceptable).

Statistical significance was evaluated with
95% confi-dence intervals. Analyses were performed
using SPSS version 17, and statistical significance
was set at an alpha level of 0,05.

All parameters of validity were calculated
using standard scores.

Results

The analysis of the hypothesis about the
normality of the distribution of the results of the
Army Combat Fitness Test test tasks is presented in
Table 2. The statistics of the W test are insignificant.
The hypothesis about the normal distribution of the
values of the variable is accepted.

Baseline scores for individual Army Combat
Fitness Test assignments are shown in Table 3. The
results were directly compared between each age
group to test for the perceived lack of gender and age
differences for the test takers.

Once we analyzed the results. It should be
noted that the lowest results for female military
personnel are shown in the 3 Repetition maximum
deadlift exercise. with 76 % not meeting the
threshold level. 41 % performed below the threshold
level in Standing power throw and Two-mile run
exercises. The best result at the level of 81-82 points
is shown in the Sprint-drag-carry. Hand release push-
up — arm extension and Leg tuck tasks. Overall.
more than one female soldier did not fully complete
the Army Combat Fitness Test test as required.
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Table 2

Normality analysis of the distribution of the results of the Army Combat Fitness Test tasks

Army Combat
Fitness Test
tasks

Mean Median

Skewness

Std.Err.

Kurtosis
Skewness

Std.Err.
Kurtosis

Shapiro-
Wslk W

3Repetition
maximum
deadlift
(conventional
units)

76.28 76

10.385

0.148 0.148

-0.395

0.990 0.070

Standing
power throw
(conventional

units)

77.26 77

7.838

0.109 0.148

0.536

0.989 0.055

Hand release
push-up —
arm
extension
(conventional
units)

67.60 67

11.637

0.427 0.148

-0.211

0.991 0.120

Sprint-drag-
carry
(conventional
units)

74.66 74

9.700

0.212 0.148

-0.109

0.990 0.070

Leg tuck
(conventional
units)

82.59 83

10.320

-0.353 0.148

-0.213

0.992 0.120

Two-mile run
(conventional
units)

70.88 71

10.333

0.112 0.148

0.385

0.995 0.159

Evaluation of the results of the Army Combat Fitness Test tasks

Table 3

Army
Combat
Fitness Test
Task

x (S)

Male

Female

Up to 25 years
old (n = 148)

Up to 30 years old
(n=79)

Up to 35 years old
(n=22)

Up to 40 years
old (n =5)

Up to 30 years
old (n =17)

3 Repetition
maximum
deadlift
(conventional
units)

67.81(10.99)

70(12.83)

66.14 (11.14)

69 (7.71)

56.11 (4.58)

Standing
power throw
(conventional

units)

77.44 (10.30)

76.81(9.77)

76.27 (9.63)

76.8 (8.35)

63.59 (7.6)

Hand release
push-up—arm
extension
(conventional
units)

83.22(9.79)

83.82 (9.58)

83.55(10.68)

88 (8.03)

68.64 (8.68)

Sprint-drag-
carry
(conventional
units)

77.89 (7.61)

77.84 (7.80)

78.18 (7.28)

73.6 (3.71)

68.94 (7.18)
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Leg tuck
(conventional 75.04 (8.99) 75.73 (10.88) 73.68(7.66) 78.4 (13.30) 66.41 (7.75)
units)
Two-mile run
(conventional 70.99 (10.21) 71.13 (11.03) 74.18(7.45) 78 (6.36) 62.47 (7.89)
units)
Total Army
Combat 452.12 (31.42) 455 (33.61) 452 (28.6) 463.8 (31.22) 386.18 (15.40)
Fitness Test

In men under 40. none of the participants
reached the maximum result of (100 points) in any
task. Most of the maximum results were shown by
men under 30 years old in Hand release push-up —
arm extension (6.3 %), Leg tuck (2.5 %), Two-mile
run (2.5 %), 3 Repetition maximum deadlift (1.2 %)
tasks. The Hand release push-up — arm extension
task was completed most successfully in all groups
(4.7 %; x = 83.53. S = 9.74). 2251 % of the

personnel did not fulfill the threshold level in one or
more assignments.

The results of the Anova analysis (Table 4)
confirm significant statistically differences in the
average group results of the Army Combat Fitness
Test test tasks performed by women and
representatives of different age groups of men ((Sig.
= 0.000) — the variances for the groups of men and
women do not statistically significantly differ
(< 0.05). Analysis of variance is correct)).

Table 4

ANOVA Analysis Results Analysis of variance of the results of the Army Combat Fitness Test test tasks
performed by female and representatives of different age groups of male

. ANOVA
Army Combat Fitness Test tasks F Significance (Sig)
3 Repetition maximum deadlift 5.429 0.000
Standing power throw 7.527 0.000
Hand release push-up — arm extension 9.667 0.000
Sprint-drag-carry 5.879 0.000
Leg tuck 3.767 0.005
Two-mile run 4.172 0.003
Total Army Combat Fitness Test 18.721 0.000

Multiple comparisons of
performance of female and male military personnel

the average

during the test and Total Army Combat Fitness Test
are presented in Table 5.
Table 5

Multiple comparisons of the average results of the test items and Total Army Combat Fitness Test of female
and male of different age groups (according to Scheffe's method)

Army Combat A e Standard significance (Sig.) 95% confidence interval
Fitness Test tasks error Bottom line Upper bound

Up to 25 years old -13.85" 2.54 0.000 -21.73 -5.97

Standing power Up to 30 years old -13.22" 2.65 0.000 -21.45 -4.99

throw Up to 35 years old -12.68" 3.20 0.004 -22.62 -2.75

Up to 40 years old -13.21 5.05 0.147 -28.86 2.44

Up to 25 years old -8.95" 1.94 0.000 -14.96 -2.94

Sprint-drag-carry Up to 30 years old —8.89: 2.02 0.001 -15.17 -2.62

Up to 35 years old -9.24 2.44 0.007 -16.82 -1.66

Up to 40 years old -4.66 3.85 0.833 -16.60 7.29

Up to 25 years old -11.69" 2.89 0.003 -20.65 -2.74

3 Repetition Up to 30 years old -13.88" 3.01 0.000 -23.23 -4.53

maximum deadliftf  Up to 35 years old -10.02 3.64 0.112 -21.31 1.27

Up to 40 years old -12.88 5.74 0.286 -30.67 491

Up to 25 years old -8.64" 2.43 0.015 -16.19 -1.09

Leg tuck Up to 30 years old -9.32" 2.54 0.010 -17.20 -1.44

Up to 35 years old -7.27 3.07 0.234 -16.79 2.25

Up to 40 years old -11.99 4.84 0.192 -26.99 3.01

Up to 25 years old -14.57" 2.49 0.000 -22.29 -6.85

piigif'_ezi; Up to 30 years old 15.18° 2.60 0.000 23.23 7.12

extension Up to 35 years old -14.90" 3.14 0.000 -24.63 -5.17

Up to 40 years old -19.35" 4.94 0.005 -34.68 -4.02

Two-mile run Up to 25 years old -8.52" 2.59 0.031 -16.54 -0.49

89



Health, sport, rehabilitation

== 3p0poB’sa, cnopT, peabinitauin f'q;jgijéitfzi\}\\ga

=== 340poBbe, CNOpPT, peabunurayms i 7(4)

Up to 30 years old -8.66" 2.70 0.038 17.03 0.28

Up to 35 years old -11.71° 3.26 0.013 21.83 1.59

Up to 40 years old -15.53 5.14 0.061 31.47 0.41
Up to 25 years old -65.95" 7.97 0.000 -90.69 -41.19
Cot;’;i'tfim‘éss Up to 30 years old 68.81° 8.33 0.000 ~94.65 42.98
Test Up to 35 years old -65.82* 10.06 0.000 97.03 -34.62
Up to 40 years old -77.62* 15.85 0.000 126.78 28.46

Note: * The average difference is significant at the level 0.05

The data in Table 4 do not reveal significant
differences between the average difference in the
results shown by male and female military personnel
under 40 years old in performing Standing power
throw, Sprint-drag-carry, 3 Repetition maximum
deadlift. Leg tuck and Two-mile run test items. since
the significance for all pairs of groups is greater than
0.05. There was no statistically significant difference
with men under 35 years old in the 3 Repetition
maximum deadlift and Leg tuck tasks. All other
results in women differ significantly from those for
men.

Anova's analysis. which is presented in Table
6. does not confirm statistically significant
differences in the results of performing test items by
representatives of different age groups in men.
Levene's method for testing the hypothesis of
equality of variances shows that the sample means
are obtained from populations with the same general
means. The calculated value of F does not exceed the
critical value of F with a significance value of p >
0.05.

Table 6

ANOVA Analysis Results for men Analysis of variance of results of perfoming test items by representatives
of different age groups of male

Army Combat Fitness Dispersion uniformity criterion ANOVA
Test tasks Levene's Statistics Significance (Sig.) F Significance (Sig.)
3 Repetition maximum 1.184 0.317 0.916 0.434
deadlift
Standing power throw 0.316 0.814 0.129 0.943
Hand release push-up - 0.174 0.914 0.423 0.737
arm extension
Sprint-drag-carry 0.680 0.565 0.536 0.658
Leg tuck 1.894 0.131 0.461 0.710
Two-mile run 1.857 0.137 1.335 0.263
Total Army Combat 0.191 0.902 0.333 0.801
Fitness Test

The exploratory factor analysis procedure
showed:

1)  asaresult of using the Kaiser-Meyer-
Olkin’s sample adequacy method. an acceptable
adequacy of the factor analysis applicability to the
values of this sample was established (criterion value
=0.763);

2) as a result of using the Bartlett’s
sphericity method. it was found that the data are
acceptable for carrying out the factor analysis
procedure with them (x2-square = 179.91. p value <
0.001);

3)  after using the Kaiser’s method. we
found that the first two factors are greater than one (1
- 3.099; 2 - 1.338). This means that it is optimal to
single out two factors;

4) using R. Cattell's method for
screening. we found that on the graph of normalized
simple stress. the inflection point is at the value 3.
This confirms the conclusion formulated as a result
of using the Kaiser’s method that two factors were
distinguished in the structure;

5)  the correlation matrix of 6 variables
was subjected to a principal component analysis
procedure. 2 factors were extracted with own value

90

greater than one. These factors were rotated
according to the varimax method.

The first factor can be interpreted as
«Endurance (cardio-respiratory endurance. muscular
endurance (upper body. lower body. whole body /
trunk)», since the variables associated with this
phenomenon have the highest loads on it: «Two- mile
run = 0.892, Leg tuck = 0.889, Hand release push-up
- arm extension = 0.873).

The second factor can be interpreted as
«Strength (upper body, lower body, whole body /
trunk) and mobility», since the variables associated
with this phenomenon have the highest loads on it:
«Sprint-drag-carry» = 0.841; «Standing power
throwy = 0.768; «3 Repetition maximum deadlift» =
0.764.

The factors obtained as a result of the
varimax rotation explain 73.95 % of the total
variance:

a) the factor «Endurancy
41.077 % of the total variance;

b) the «Strength and Mobility» factor
explains 32.873 % of the total variance.

explains
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As a result. two unimodal factors were
obtained. These factors describe 73.95 % of the total
total variance.

To check the internal structure of the two-
factor model. we wused the procedure of the
confidential ~ (confirmatory)  factor  analysis.
implemented in the LISREL 8.8 program. The set of
relationships in the model is shown in the path
diagram (Figure 1). To assess the agreement of the
two-factor model. the maximum likelihood method
was used. The evaluation of the original model
showed that the model was consistent with the data,
as evidenced by the following indixes: 2 (8. Critical
N = 465.29) = 10.43; 2 / df = 1.303; Non-Normed
Fit Index = 0.98; Normed Fit Index = 0.97; Root
Mean Square Error of Approximation = 0.035 (90
Percent Confidence Interval for Root Mean Square
Error of Approximation = (0.0; 0.088)).
Comparative Fit Index = 0.99. In addition. all factor
loadings were statistically significant at the p < 0.01

13 .45 SFT

€5 58 = HEF

80 .50 - Z2ME

Chi-Square=10.43, df=E,

5.85
-
7.23
3.87 \
0.2

=+ 5.17

level. This suggests that these two factors were well
designed.

As a result of the correlation analysis (Table
7). a strong positive relationship was established
between the factors Sprint-drag-carry and Standing
power throw (r = 0.842) and a weak positive
relationship between Standing power throw and 3
Repetition maximum deadlift (r = 0.257), Standing
power throw and Two-mile run (r = 0.267), Sprint-
drag-carry and 3 Repetition maximum deadlift (r =
0.267), Sprint-drag-carry and Two-mile run (r =
0.245, 3 Repetition maximum deadlift and Two-mile
run (r=0.153, Hand release push-up —arm extension
and Two-mile run (r = 0.296). While Standing power
throw, Sprint-drag-carry, 3 Repetition maximum
deadlift factors did not correlate with Leg tuck, Hand
release push-up — arm extension. All test items were
significantly correlated with the total standard score
in the range from r =0.425tor = 0.674 at p < 0.01.

4

W

£.11

'/4.99

P-value=0.23612, RMSER=0.035

Fig. 1. Path diagram of Army Combat Fitness Test. Two-factor confirmatory factor analysis model.
Satisfactory match statistics supporting a two-factor model

Table 7
Correlation between tasks and total test score
Army Combat Fitness Standing Sprint- 3 Repetition Leg Hand release push-up — Two-
Test tasks power throw drag-carry maximum deadlift tuck arm extension mile run
Sprint-drag-carry 0.842%**
3 Repetition r_na)umum 0.257%* 0.267%
deadlift
Leg tuck 0.031 -0.006 -0.027
Hand release pu.sh-up - 0.09 0.072 -0.027 0.21
arm extension 1%*
. 0.27
Two-mile run 0.267** 0.245** 0.153* J 0.296**
Total Army Combat 0.674%* 0.643** 0.536** 0.42 0.460** 0.568**
Fitness Test 5

Notes: ** Correlation is significant at the 0.01 level (two-sided); * Correlation is significant at the 0.05 level (two-sided)
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Discussion

The purpose of this study was to determine
the structural validity of the Army Combat Fitness
Test test battery for evaluating the physical condition
on a sample of air defense personnel of the Air Force
grounded forces of the Army of Ukraine. To date. a
wealth of scientific experience has been accumulated
in the development of tests for evaluating the
individual level of physical fitness condition of
military personnel of various categories [18, 19, 20]
and age [21, 22]. However the problem is that the
nature and conditions of combat activities of
personnel change with the development of military
affairs [1, 23].

At the same time, the workloads experienced
by military personnel in modern combat are
changing. The present study showed a significant
difference in the average group performance of the
Army Combat Fitness Test test items by women and
representatives of different age groups in men.
Excluding the results of male military personnel from
35 to 40 years old on Standing power throw , Sprint-
drag-carry , 3 Repetition maximum deadlift, Leg tuck
and Two-mile run . There was no statistically
significant difference in the results of men under 35
and in the 3 Repetition maximum deadlift and Leg
tuck tasks. 76 % of them did not meet the threshold
level in the 3 Repetition maximum deadlift exercise.
In Standing power throw and Two-mile run
exercises. 41 % of them showed results below the
threshold level. Overall. no female military personnel
completed the Army Combat Fitness Test test as
required. These results are in contrast to the U.S.
Army's data. which shows that 54 percent of female
soldiers failed the new Army's combat fitness test. up
from 7 percent of men in the second quarter of 2020
[24].

The data raises concerns that the crossfit test
is difficult for women. The performance imbalance is
rooted primarily in one of the test’s six events. the leg
tuck. which requires troops to hang from a pullup bar
with their arms extended before lifting themselves up
using abdominal and arm muscles. Therefore, it must
have an alternative to Leg tuck new task plank [14].
The plank is an alternate assessment that may be
used. The plank helps build core strength that
promotes back health and helps reduce injuries.

Failed to fulfill the threshold level in one or
more tasks 22.51 % of the military personnel out of
all tested. This situation can be explained by poor
physical activity in their free time. Among the
reasons that prevent military personnel from
exercising in their free time are: family
responsibilities. working hours, lack of equipment,
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unsafe environment, lack of company, housework
and lack of financial resources. It is assumed that
Army Combat Fitness Test is a way to standardize
the military’s physical conditioning. in which the
technical aspects of physical conditioning that people
have undergone can be noted [25, 26].

Anova's analysis does not confirm
statistically significant differences in the results of
the test items performed by representatives of
different age groups of men. This confirms that the
Army Combat Fitness Test was designed to more
accurately predict the combat readiness of male
military personnel regardless of the age. The
performance requirements for each test item can be
adjusted for military specialties and other factors.
Some of these factors may or may not be used as
variables for the final version of the new Army
Fitness Standard, which will be known as the Army
Combat Fitness Test for Army of Ukraine.

Matos et al [27] point out that fitness is
essential to the readiness of the military provides the
best conditions for their daily life. Improving
physical fitness contributes to a significant increase
in the combat readiness of military personnel.
Physically healthy people are more resistant to
disease and recover from injury faster than people
who are not physically fit [1, 5, 28]. It is important to
note that physically healthy people have high levels
of self-confidence and motivation. In other words.
well-trained military personnel are better able to
withstand extreme combat situations [27, 28]. The
results of this study show the problems in the
organization of physical training classes with
military personnel. The most difficult tasks for the
military were the 3 Repetition maximum deadlift and
Two-mile run tasks. So 18.45 % did not meet the
threshold level in the 3 Repetition maximum deadlift
task and 9.23 % in the Two-mile run.

Training of the Ukrainian Armed Forces in
peacetime is organized according to training
standards and is evaluated through pedagogical tests.
Pedagogical tests are tests of achievement. They are
designed to determine the extent to which military
personnel have completed training objectives. The
test should measure what has been taught and
learned, nothing more. nothing less. According to
military scientists for the test to be valid. the teacher
must clearly understand the learning objectives. Our
research has confirmed the opinion of military
scientists [12, 24] that when testing activities of a
certain level, the test tasks must correspond to just
such a level of complexity so that they cannot be
performed by means of activities of a lower level [29,
30].

: The results are consistent with the findings
of other researchers that the military is required not
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only for general enduranc, strength and speed. They
require cardio-respiratory endurance, muscular
endurance (upper body, lower body, whole body /
trunk), muscular strength (upper body, lower body,
whole body / trunk) and mobility [16, 31].

A factor-analytical study is carried out to
classify fitness tests according to the ability to
measure physical qualities. Factor analysis identified
3 [32] to 14 [33] physical ability or physical skill
factors that can be measured using fitness tests. In our
case, it is necessary to find out the structural
components of the physical fitness of the air defense
personnel of the Air force grounded forces of the
Army of Ukraine.

To develop a theoretical model of physical
fitness, a pilot study was carried out. The sample of
which consisted of 73 cadets of the lvan Kozhedub
Kharkiv National Air Force University. The results
of the study were subjected to quantitative and
qualitative analysis. Model building began with
determining the ability of individual test items to
evaluate physical qualities. Each task was assigned to
a specific category based on its usual interpretation
in the literature (FM-21-20). In this case, the Two-
mile run test was classified as an indicator of
«aerobic capacity» or endurance. Leg tuck and Hand
release push-up - arm extension were classified as
indicators of muscular endurance (upper body, lower
bod, whole body / trunk). 3 Repetition maximum
deadlift and Standing power throw are muscular
strength (upper body, lower body, whole body /
trunk). Sprint-drag-carry is an indicator of muscular
endurance and strength as well as mobility.

Factor analysis revealed two factors. One of
these is determined mainly by variables related to
cardio-respiratory and  muscular  endurance.
Variables have the highest loads on it («Two-mile
run» = 0.892; «Leg tuck» = 0.889; «Hand release
push-up — arm extension» = 0.873). Another factor is
determined by variables related to strength and
mobility («Sprint-drag-carry» = 0.841; «Standing
power throw» = 0.768; «3 Repetition maximum
deadlift » = 0.764).

The next step in the analysis is confirmatory
factor analysis. This analysis is necessary to confirm
the structure of factors. which was revealed at the
first stage in the course of the explanatory factor
analysis. Standard classifications were used as the
basis for confirmatory factor analysis models. The
test items were acceptable indicators of cardio-
respiratory and muscular endurance. strength and
mobility. The estimation of the corresponding factor
structure was carried out by the maximum likelihood
method using the LISREL 8.8 program. A model
with two factors that are weakly correlated with each
other was obtained as a result of the analysis. In our
case (see Fig. 1) the indicator y*> = 10.43 (p = 0.236)
is not statistically significant. This indicates good
consistency of the model with the data. Indicators
Goodness-of-fit statistic = 0.99 (> 0.95) and Root

Mean Square Error of Approximation = 0.035 (<
0.07), Non Fit Index = 0.97 (> 0.95). Thereb, the
proposed factor model provides good consistency
with experimental data. All 6 test tasks were
acceptable indicators of the indicated structure of the
physical fitness of military personnel of the Air force
grounded forces of the Army of Ukraine.

Causal models relate to physical ability and
performance of physical tasks. Earlier work has
shown that there may be bias in these models [34,
35].

The accuracy of the test battery can be
improved by enabling multiple indicators for cardio-
respiratory and muscular endurance. Strength, and
mobility if possible. This model confirms these
findings from Report No. 11-52 by the Office of
Naval Research. Arlington.

Test items use the same factor because they
are correlated. The sum of the standardized scores on
two or more tests will allow a more accurate
evaluation of true ability [27].

The correlation between the factors in the
present study was weak. which confirmed the
discriminant validity of the test. On the other hand. a
significant correlation was found between the items
and the overall test score. This correlation further
confirmed the validity of the test.

The relationship between test items can be
used to develop training programs. It can be used to
prepare soldiers for tasks that require physical fitness
endurance.

The limitation of the present study was not to
use data from all military personnel. This is because
22.51 % of the military did not meet the threshold
level on one or more missions or due to health
restrictions.

Conclusion

We have found that Army Combat Fitness
Test is a suitable tool for evaluating the physical
fitness condition of the Air Force personnel in the
ground forces. Army Combat Fitness Test missions
are intuitive and easy to complete by all male military
personnel. The dilemmas about the possible use of
Army Combat Fitness Test for all age groups of
military personnel regardless of gender. raised here.
as well as in other studies. require further study.
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