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Abstract

This study aimed to identify the extent and manner in which the use of High—Intensity Interval
Training (HIIT) affects the development of maximum oxygen consumption (VO,max) in junior

kickboxing players.

The researcher adopted the experimental methodology, as it was deemed appropriate for
the nature of the research problem. The study sample consisted of 20 kickboxing players,
selected purposively from Al-Sumuw Amateur Sports Club for Kickboxing, located in the
municipality of Wadi Rahiou, Relizane Province. The sample was divided into two
homogeneous and equivalent groups — an experimental group and a control group with ten

players in each.

The researcher applied training units using the High—Intensity Interval Training (HIIT) method
over a period of Six weeks, at a rate of two sessions per week, in order to ensure adequate
recovery between units. This was carried out during the specific preparation phase and the

pre—competition phase.

Data were collected in the field study by conducting pre—tests and post-tests for both groups,
and were processed using the Statistical Package for the Social Sciences (SPSS), in order
to analyze and interpret the obtained results and determine how High-Intensity Interval
Training affected the development of maximum oxygen consumption in junior kickboxing

players.

The researcher ultimately concluded that High—Intensity Interval Training (HIIT) had a positive
effect on developing maximum oxygen consumption (VO,max) in junior kickboxing players.
This was evidenced by the presence of statistically significant differences between the post-

test measurements of the experimental and control groups, in favor of the post-test

measurement of the experimental group.

Keywords

High—Intensity Interval Training - Maximum Oxygen Consumption - Kickboxing
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Yo-Yo IRTO1 JLidl JsSgisz gass (04) ady Jsaal

(ie) S jiall d8Lesal) ()il dalusall (20X2) S0 Vg (L/eS)deyud) | Alsyall
40 40 1 10 01
80 40 1 12 02
160 80 2 13 03
280 120 3 13,5 04
440 160 4 14 05
760 320 8 14,5 06
1080 320 8 15 07
1400 320 8 15,5 08
1720 320 8 16 09

2040 320 8 16,5 10
2360 320 8 17 11
2680 320 8 17,5 12
3000 320 8 18 13
3220 320 8 18,5 14
3640 320 8 19 15
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pnl Lol A€y lSimg Cisial) (gadl DA (e llyg (il (50 %70 Ble )

coaldd) slaal) b elllg (e LSl dunbiy dracadts el QS el 13,

tdawnd)l) ddajal) @
acdatiall Cayaill syl aladiials (ol e cilad un Al gl ana e %8070 Ay cils
sl IS Aoyl 5ol s e bl (i dnaled) an) Wl g o)y (HIIT) 52al e
Al Aallly dasdl & ) Gl DS (e Ayl @l & Gl canid g ) el

easlssdl) Janll il (RPE) s 13,
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te e dabll Als I el (il Bagall lgumpe (ol e led dun % 1510 Aty cnilS
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Llase L ]l 232 £ oane dad Juals gag aidll (1 23 Jauigia
- >X .
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el ol aae :n Al dsallix L bl Jawgill ix

 heall a1 .o

bl Comgall a i) ) sl Capang iy ST Y il (anlie aal (e dan (g)laal) CalatY!
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Lo dijee 58 die Gaally ¢ lonl lghaugia o all il Cilasye Taegial aaill 3 say

208" Al jayg Atide of dusilatie dill culS 13

§ —YI&—D? 145 gilig
n-1
el ol aae :n Aal Aapallx L bl Lawgial X

314kt jall mulaall ' lad) Lo

X1—-x2
= s Aal galall g s a3
t \[(512+522)—(2><R><51><52) L"?J QA S5 & e
n

tiliesall gaalaall " 0 lasl L

A RSP PRIV
Y-V,

\/(n15%+1’125%)( 1 1 )

ni+np-2 nq ' np
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A g (Ua ) Gomatie o Al B8 alany aadiiw 1(gepl Javad) Ll V) Jalas .o

_ =0y
VEE=%2-3(y-y)2

degeaall ad i X .01 desanall el Jacsgial) 1 X L gunpad Jaad) Bl ¥ Jalea R .

.01

5.02 z\.cjuﬂ ‘#W\ Lmj_bd\ : 3_/ .02 ZuC-JA.AAJ‘ ?-'-‘5 Y.

(2 ) i) 5 Ayl (Mixed ANOVA) 3, ,Siall ciluabiall Jabidall cplall Julas
Ll el (8 Legin Jelil) il ¢(dalia/innjat) desenall
-Ofie gaaall il Laalas e (380l (Levene's Test) il Lol
(e genal Gp laally ol Glighas Gealad e Gasall (Box's M Test) S50 laal
4 (Partial Eta Squared 72) &5all desall by Joles pladial 51 aan Gl
elldg cdliiadl @liall'e Hlasl i (Cohen's d) (1< Jalaag cdalidall cplall Julss
- Ailan) bl ddeall deaY) il
Agilanl) sl Ay e Ll < 0.05) die ddlasy) ANVl (g bl 5 .

C.

G b O
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G Syl e lgndilie & Wby Laldll 2l ddaty page N L Jeadll 38 iy
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LAY pgd b dual) il Julady e 1.2
rddaylally Al (e ganall AR (ulill) il AdBliag Jalaty (ape 2.2

aaiall Gadas U8 (gynh il ciluhall 8 Ll Bl aay (e genall SIS Lasl)
O e B CpnesY) DUEY ) ) Wiy 5 Jia (53l Al dial) Jle &l
L bl el 8 opmidlsie Wi (Aaslaally Lowyaill) (e el

N Gl B (e ganall S5 (pa (3ail Alfsal) cilipall " L) it 1(01) Jsoal)
cAdnlially Al (e ganall

cilag Cilady)  Jawgiall

LAl thad  ghad  alaall o dssaad

el (D) (M)
0.499 | 0.279 18 0.52 | 36.40 | 10 il
1.116
0.499 | 0.279| 18 0.67 | 36.70 | 10 uwa
1.116

SPSS zalin clajia Ao aladieYl @ jaaql)

Loyl (e ganall S e Braill ariics) el el e lad) ik ekl
Aallaal) Gl Jd Giic ganall ( ddlias) AV I3 Ggjd 29ag are L) Lubiall b ddalially

(SD 038 (g)las cihail (M = 36.40) ddailiall deganall lial) Tacsgiall aly Gum el il
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0% (Glire Glails (M = 36.70) Lagpail desenall el avgiall &y cpa b = 0.52)
LS i) dae piall (3 e sanall llanssio G ladaly Ll (Sey Le 25 ¢(SD = 0.67)
AN (ggiwe 2et(18) = —1.116 il dad oo Altwad) Ciliell '@ jlos) & il
Al A adied) AN (gsiee e ST dad a5 ¢ (Sig. = 0.279)58 Lilas)
e Al (elal) 8 ptic ganall (s Ailian) A 3 (39 8 3539 p2e e Ju lea (@ = 0.05)
hugie ) e ) aas 585 ¢ (Cohen's d = 0.499)usS dalas Gis 5V ana il LS
o sl cdlanll Lalill (g0 Ljasn 2y Bagana (e genall Gu Gl O ) Dads g3 LAY
Gn O Les cibailially dunatl e ganal) (il KA Layd 3 o Al (Ko elly
ALE gaedl Gl 8 TeaY el 38 (3958 (ol damns cdaball pnil) aaecaill AN Gaal)

i ganall AD1 Al AR (e Aail L3S e ST Lun el Aalladd) i ggem B il
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rdaaailly ddaslial)

cgrally Y Cauladl) 3 dlailially dadl) (e genall miliil gy 1(02) o8y g2

39.00 + | 36.40 =+

0.94 0.52
0.890| 0.000 18)«(1| 146.133

44.60 £ | 36.70

0.84 0.67

SPSS Talin clajda Ao aldie¥l : juaal)
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Rl Cpaall) (b Adalially Al Guiegaaall G gl Skl Jilal) :02) il
-S¥ally

Estimated Marginal Means of MEASURE_1

46,00 ﬂ.@ﬂl
— ikl
T e
44,00
7]
&
s
3 Lo
£
2
T
ﬁ 40,00
E
7
w
38,00
3,00
1 2
Time

SPSS galin cilajia o AlaieYl @ juaal

AN @ld By a5ag (Mixed ANOVA) 5 Siall cululiall labiaall cplall Julas gl < gl

Isay oo Pl S S dlalally dpail) Giie senall el Al Ganlidl) G dflan)
slasl) dad il 3] ¢(Aailin/Lun ) deganally (530 ) el o Jelill Lilaa] JIs i
Ssisa (pa il dagd 29 ¢ (Sig. = 0.000)0)2 Lilas) AV (s xieF (1:18) = 146.133

Gl e Auall Al clayy & sl o el les (@ = 0.05) duhall 8 aaiaal) AV
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S aas a9 «(7? = 0.890) ) aas gl WS elgal) (et ) deganall (DAL cabiag
Ay Cuaged Lupaill dalladl of e Ja g3 5aY) aadinal) dilaal) uleal) Ghs laa S
Ligia o O nleal) ilbagiall ) gsallg @il spxial) & dealad) sl ausis 8 50
bl 3 (0.94 £ 39.00) N A Gl 8 (0.52  36.40) (e gt Ansliall de sanall
«(0.84 = 44.60) ) (0.67 + 36.70) (o L) desanall Jasssio aify) cn B ¢ganl
G dadil sda gial) Slall JSAN 2S5 WS cdbalall deganall Al LIS ) g liy) sy
oSx Lo cdlailial) desanalls A5l Al desanall lagumy ST (grelia Jlua Jlels) D
Gl degenal) A Gilay Cpend 8 Al desanall do Sl el lagy) AV
dgilan] ANS @3 (3558 35ay Slo B S Abad) il Jiig dnjheall ducajill (iad i ey

gyl de genall mllial ddaslially dopjatl) fie geaall (ganall (ubially Ll (el (g
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gl CuaasSY) DY By sal)

Dl at¥] 2l Gl @il & Aabially Luwpail) Gicsand) Gu Byl dauls djedl
relld meagy Nl Jgantly Alfial) aualaall oo HLadl pladia) & gaad) GanuSY!

(raB) aad) Gl i b Albially Aol cuflsnl) Gy G g G 1(03) ) s
LS CpaeaSY) g

(Cohen's  dyall  4all  tdad  (Glad  aluall o dsgenal

d)  (Sig) (df) (D) (M)

- 0.94 | 39.00 |10 Adailal
6.26 0.000| 18

14.00 0.84 | 44.60 | 10 dumjail)

SPSS Talin clajda Ao aldieVl : juaal)
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(M = 39.00) dluliall de sanall  losall Taus il 4y ¢ (520l (ubil) 3 Anslially Lol
(M = Zawpmill deganall lonll lgidl) 3l oo 3 ¢ (SD = 0.94)08 (g)lna calaily
Lol degenall A Goin L Lae jad Lea ¢ (SD = 0.84)0)38 (5line i)aili44.60)
el Cilisall ' lad) 238 Cojtad LS ) Jae el 8 dasliall de genal) 3)ik 435l

dad a5 ¢ (Sig. = 0.000)0)8 dslas) AN (g5ise 2iet(18) = —14.00 <l dad oo
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ANV ) B asns Glo b (@ = 0.05) duhal) b adieall AVA (gine (sa
csS dalae 385 Y aas il LS qgand) Gl 8 ficsesal) G ddlas)
Slo Jied) undl ab 58 (S lae das o€ S aas sag «(Cohen's d = 6.26)
Uaaadd) 3ol o Kgug caalill priall & Cgllaall i) Slas) b Lgllady dawaill de ganall
acdy LS cdaiiye dolee Gpaals Liad poam () ccannd Eilian) AVa @b Caadl (yic send) o
dasal e genall Cila s Jasgia b paly £ W) lels) DS e Al oda (33)all bl <)
o Jtad) el SladY) 5V Ga s Y1 cganall elidl) 8 dlalial) de sanally 4 )lie
B9t 9n e pati (A Al daa il Jiy dniall duajil) by dles il deganl)
Aowyal de send) lleal dlalially danyatl) (e senall Cpuned) Cualdll Gu ddlaas) ANa il
il il i) Ad8lie 5.2

t A Aatiad) Akl dddlia (1
dilas) A b @98 dlia " o o Qllall lgasd) A J6Y) dial) dumjdl) e
dsgaral) gllial (s panall (ganally (Al Gall) (& dlalially A aill (uic ganall (o
Ayl dacaily dabaial) Johaall ulaty by Ll cdpapill o3 i ol daa (e Shill
5,Shal) clubill Labaal) eplal) Judas w3 o (02) o) dssad) P e ey s (V)
daaatl) e seaall (s2ely ) Gl Cpy Ailian] AN @3 3958 35a5(Mixed ANOVA)
e ganally (53nf 18) 3l O Jelill Wilias] Ja AT 35a5 oo lall b€ Cum cidailially

28 Ailias) A3 (ggine e F (1618) = 146.133 sleasy) daid iy 3) o(ailia/iun )
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Ayl Ae ganall Jausgie aiy) g (8 e sanll bl 3 (0.94 £ 39.00) ) Ll a8
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SPSS dsja clajia pag (07) ad) galall

ks gaeall §385 5l

T-Test
Group Statistig
Std. Errg
A Mea| Std. Deviatio Mea
d el daly 1 36,400 ,5164 ,1633
Ay 1 36,700 ,6749 ,2134
Independent Samples Test
Levene's Test fc
Equality of t-test for Equality of Means
Variances
e (2 Mean EStd. 9I5°tA> Cor:fic:ir]ce
. ig. . rror | Interval of the
F SIg. T df tagi>led Differer Differef  Difference
ce
ce Lower| Upper
Equal
variances | ,543 | ,471 (-1,11{ 18 | ,279|-,3000( ,26874 -,8646] ,26461
oW assumed
e Equal
variances no -1,11/16,84¢ ,280(-,3000( ,26874 -,86739 ,26739
assumed
Independent Samples Effect Size
95% Confidenc
Interv:
Standardize| Point Estimat Lowe Uppe
8 el Cohen's ,6009 -,49 -1,38 ,39
Hedges' correctio ,6275 -,47 -1,32 ,38
Glass's delt ,6749 -,44 -1,33 ,46

a. The denominator used in estimating the effect sizes
Cohen's d uses the pooled standard deviation
Hedges' correction uses the pooled standard deviation, plus a correctio

Glass's delta uses the sample standard deviation of the control grouy

factor




General Linear Model

Within-Subjects Factof

Measure: MEASURE_1

Tim

Depender|
Variabl

e

S

Between-Subjects Factor
Value Labq |
dud 1,0 dasly 1
2,0 daoys 1
Descriptive Statistic
s Mea| Std. Deviatio
S8 oy dal 36,400 ,5164 1
4w, 36,700 ,6749 1
Toti 36,550 ,6048 2
S i dasly 39,000 , 9428 1
4w, 44,600 ,8432 1
Toti 41,800 3,0017, 2

t 9! A a1 doeas



Box's Test of Equality of Covariance
Matrices?

Box's M 2,232

F ,654

dfl 3

df2 58320,000
Sig. ,580

Tests the null hypothesis that the
observed covariance matrices of the
dependent variables are equal across
groups.

de gaall: Intercept + a. Design
Within Subjects Design: Time

Multivariate Tests?

HypotHhError| Partial
Effect Value F osis df df Sig. |[Eta
Square
Pillai's 573,55 18,0(
[
Trace ,975b 1,00(0 ,000 |,97C
Wilks' 573,55 18,0(
[
Lambda ,035b 1,00(0 ,000 |,97¢
Time Hotelling's|31,{573,55 18,0(
Trace 64 5b 1,00(0 ,000 |,97C
Roy's ‘
Largest 31"533'551@0(18'0(,000 197(
64 5 0
Root
Pillai's 146,13 18,0(
[
Trace ,893b 1,00(0 ,000 |,89(C
Wilks' 146,13 18,0(
[
Lambda ,113b 1,00(0 ,000 |,89(€
s gazeal Time * ing's(8,11146,1 18,0
gaxo)lTime Hotelling's|8 ﬁl6 31’00( 80,000 890
Trace 8 13 0
Roy's
11146,1 18,0(
Largest 8, ?6’ 31,00( 8’0,000 ,89(C
8 3 0
Root

de gaxolla. Design: Intercept +
Within Subjects Design: Time

b. Exact statistic




Mauchly's Test of Sphericity?

Measure: MEASURE_1

Within SubjectMauchlyApprox Epsilon®

Effect W Chi-Squartth DIg: GreephouHuynh- Lower-boun
e-Geisser [Feldt

Time 1,000 |,000 0 1,000 1,000 (1,000

Tests the null hypothesis that the error covariance matrix of the
orthonormalized transformed dependent variables is proportional to an identity

matrix.

de gaxalla. Design: Intercept +
Within Subjects Design: Time

b. May be used to adjust the degrees of freedom for the averaged tests of
significance. Corrected tests are displayed in the Tests of Within-Subjects Effect

table.

Tests of Within-Subjects Effects

Measure: MEASURE_1

Type lll Mean ) Partial Eta
Source Sum of (df Sig.
Square Squared
Squares
Sphericity o0 s i 75625 272000 970
Assumed 5
Greenhous,_c o5 11 000 275,625 7 >°,000 |970
. -Geisser 5
Time 57355
Huynh-Felc275,625 (1,000 275,625 _"7,000 |970
Lower- |2 €25 11,000 275,625 [ >">°,000 |970
bound 5
Sphericity Lo ooc i 0225 %3000 |890
Assumed 3
. Greenhous, o 5s 11 000 70,225 [~*®13000 |890
Time * -Geisser 3
s gazeall 1461
Huynh-Feld70,225 [1,000 [70,225 346 3000 |890
Lower- L 555 1000 70,225 [~*®13 000 |890
bound 3
Sphericity \g e g 481
Assumed
Error(Time) Gre.enhous&650 18,000,481
-Geisser
Huynh-Feld8,650  [18,000,481




Lower-

3,650 18,000,481
bound

Tests of Within-Subjects Contrasts

Measure: MEASURE_1

Type Il _
Source  [Time Sumof  (df Mean F Sig. Partial Eta
Square Squared
Squares
Time Linear275,625 |1 275,625 |573,555000 |,970
Time * : i
e ommal Linear70,225 1 70,225 146,133,000 |,890
Error(TimelLinean8,650 18 ,481

Levene's Test of Equality of Error Variances?

Levene dft  ldf2 i
Statistic
Based on Mean ,543 1 18 ,471
Based on Median ,184 1 18 ,673
. .|Based on Median and
L3
S ok with adjusted df 184 1 17,993 1673
Based on trimmed 698 1 18 414
mean
Based on Mean ,231 1 18 ,637
Based on Median ,000 1 18 1,000
Based on Median and
o
o C*Flwith adjusted df aaut ! e SO
Based on trimmed 129 1 18 724
mean

Tests the null hypothesis that the error variance of the dependent variable is
equal across groups.

dc goxolla. Design: Intercept +
Within Subjects Design: Time

Tests of Between-Subjects Effects

Measure: MEASURE_1

Transformed Variable: Average

Type Il Sum Mean . Partial Eta
bource of Squares df Square F DIE: Squared
Intercep61387,225 (1 61387,225 90201,637%,000 1,000
de gox0l1187,025 1 87,025 127,873 |,000 ,877
Error (12,250 18 ,681




Estimated Marginal Means
1. Time

Estimates

Measure: MEASURE_1

95% Confidence Interval
Lower BoundUpper Boun
1 36,550 [134 36,268 36,832

2 41,800 |,200 41,380 42,220

Time |Mean Std. Error

Pairwise Comparisons

Measure: MEASURE_1

95% Confidence Interval for

Mean b Difference®

(1) Time |(J) Time Std. Error Sig.

Diff |-
ifference ( Lower Bound [Upper Bound

1 2 -5,250" 219 000 5,711 -4,789

2 1 5,250 219 000 4,789 5,711

Based on estimated marginal means

*. The mean difference is significant at the ,05 level.

b. Adjustment for multiple comparisons: Bonferroni.

Multivariate Tests

Hypothesis . Partial Eta

Value |F df Error df [Sig. squared
Pillai's trace 970  [573,555°/1,000 18,000 |,000 970
Wilks' lambda ,030  573,55571,000 18,000 000 970
Hotelling's trac31,864 |573,555°[1,000 18,000 000 970
rR;’g'tS largest 131 864|573 555211000 18,000 [000 970

Each F tests the multivariate effect of Time. These tests are based on the linearl
independent pairwise comparisons among the estimated marginal means.

a. Exact statistic

Lal1?.

Estimates
Measure: MEASURE_1

95% Confidence Interval
Lower BoundUpper Boun
dlasls (37,700 |,184 37,312 38,088
4w, >3 140,650 184 40,262 41,038

dua)l |Mean  [Std. Error




Pairwise Comparisons
Measure: MEASURE_1

Mean 95% Confidence Interval for
diwall(1) iwadl()) |Difference (14Std. ErrorSig.” Difference®

J) Lower BoundUpper Bound
Ayl [dwy>s 12,950 ,261 ,000 -3,498 -2,402
sy Alls  2,950° 261 [,000  [2,402 3,498

Based on estimated marginal means
*. The mean difference is significant at the ,05 level.
b. Adjustment for multiple comparisons: Bonferroni.

Univariate Test
Measure: MEASURE_1

Sum ¢ Partial Ef

Square ¢ Mean Squar Sig Square

Contras 43,51 43,51 127,87 ,00 ,87,
Errc 6,12 1 ,34

. This test is based on the linearly independent 4.sJIThe F tests the effect o
pairwise comparisons among the estimated marginal mean

* TimediualI3.
Measure: MEASURE_1

95% Confidence Interval

Ll i .E

) fime Mean Std. Error Lower BoundUpper Boun
ol 1 36,400 190 36,001 36,799

’ 2 39,000 |,283 38,406 39,594
. il 36,700 190 36,301 37,099
Ay

- 2 44,600 |,283 44,006 45,194




Estimated Marginal Means

Estimated Marginal Means of MEASURE_1

46,00 FERS]
e
T e
44 00
42,00
40,00

38,00

36,00

1 2
Time
1AL dius yo)1 dosl
Group Statistics
Lyl N Mean Std. DeviationStd. Error Mean
dasls 10 39,0000 [94281 ,29814
S eld———
= duy>5 (10 44,6000 |,84327 ,26667

Independent Samples Test

Levene's Test for

- for Equality of M
Equality ofVariancet test for Equality of Means

95% Confidence Interval o

Sig. (2- [Mean iStd. Errorl, | e o

F Sig. t df

tailed) |DifferencgDifferencg
Lower |Upper

Equal variances
oW [assumed

,231 ,637 -14,00(18 ,000 -5,60000 ,40000 |-6,44037 -4,75963

BEE) 2
e Equal variances

-14,00(17,780/,000 -5,60000 |, 40000 |-6,44111 [-4,75889
not assumed




Independent Samples Effect Sizes

95% Confidence
Standardizer?® |Point Estimatelnterval
Lower Upper
Cohen's d ,89443 -6,261 -8,455 -4,038
S wléHedges' correctior, 93398 -5,996 -8,097 -3,867
Glass's delta ,84327 -6,641 -9,767 -3,496

a. The denominator used in estimating the effect sizes.
Cohen's d uses the pooled standard deviation.
Hedges' correction uses the pooled standard deviation, plus a correction

factor.

Glass's delta uses the sample standard deviation of the control group.





  ( x   =   ( x n


      ∑     ( x −   x - ) 2  n − 1


    


  t =     x - 1 −   x - 2      (   s 1 2 +   s 2 2 ) −  ( 2 × R × S 1 × S 2 ) n


     Ῡ 1 −  Ῡ 2   (     n 1  s 1 2 +  n 2  s 2 2   n 1 +  n 2 − 2 ) (  1   n 1 +  1   n 2 )


     ( x − ẋ ) ( y − ỳ )    ∑    ( x − ẋ ) 2 −  ∑    ( y − ỳ ) 2


  y  


    y -


    𝜂 2


  𝛼 ≤ 0 . 05


  t ( 18 ) = − 1 . 116


   (  𝛼 =  0 . 05 )


  F ( 1 ، 18 ) = 146 . 133


   (  𝛼 =  0 . 05 )


   (    𝜂 2 =  0 . 890 )


  t ( 18 ) = − 14 . 00


   (  𝛼 =  0 . 05 )


   (  C o h e   n ′ s   d =  6 . 26 )


  F ( 1 ، 18 ) = 146 . 133


   (  𝛼 =  0 . 05 )


   (    𝜂 2 =  0 . 890 )


  t ( 18 ) = − 14 . 00


   (  𝛼 =  0 . 05 )


   (  C o h e   n ′ s   d =  6 . 26 )

