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Abstract:

The aim of this study was to analyze the evolution of technical-tactical performance indicators of winning and
losing teams according to age category in women's national teams (U-17, U-20, and senior). The sample
consisted of 505 matches (141 senior-category matches, 210 U-20-category matches, and 154 U-17-category
matches) played by 47 nations. The studied variables were ball possession, chances, shots not on goal, shots on
goal, efficacy, corner kicks, goals, offsides, fouls committed, yellow cards, red cards, and second yellow cards.
The values of the variables were obtained from the official match reports. The results showed that efficacy,
shots, and shots on goal are the variables that discriminate the match winners. The evolution in the results of this
research showed different trends for the different age groups. Chances, shots on goal and shooting efficacy were
the variables that made it possible to discriminate the winning team of the match in all categories in more than
94% of the matches studied. Compared to the losing teams, the winning teams took more shots. The differences
between winning and losing teams showed that efficacy, shots, and shots on goal are variables that correlate with
winning the match. Among the different age groups, the results show in the U-17 category a greater creation of
chances, shots on goal and goals. In the U-20 category, there was a decrease in fouls committed. In the senior
category, there was a trend towards an increase in the control of the game. These results reflect a balance in ball
possession, which is maintained in all categories. The evolution in the results throughout the different
championships and age groups reflects a tendency towards a more balanced game with greater creation of
opportunities and more effective playing actions.
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Introduction

Performance in football is determined by the technical, tactical, physical, psychological, and
sociological interactions between the players of both teams. One approach to analyzing technical-tactical
performance is to study performance indicators that affect the outcome of a match (Okholm et al., 2022). The
technical-tactical performance indicators allow the identification of key aspects of performance related to match
success in elite women’s football (Kubayi & Larkin, 2020). Performance indicators depend on the players’ sex,
and their values change according to the level of each competition (Casal et al., 2019). By studying the evolution
of performance indicators, it may be possible to identify values that can serve as a guide for the training of
different age groups in elite football. The performance indicators in different age groups depend on the physical
and technical-tactical abilities and experience of the players (Okholm et al., 2022). Knowing the technical-
tactical indicators that are related to winning or losing a match in the female category and how they depend on
the age groups could help understand how performance and its evolution contribute to the result of a match in
international women’s football.

In international elite women's football, studies on technical-tactical performance indicators are scarce
(Harkness-Armstrong et al., 2020). In a review of performance indicators (Table 1), it was observed that, in
senior women's national football teams, ball possession, shots and shots on goal, passing, passing accuracy, and
corner kicks are variables positively associated with match success (Kubayi & Larkin, 2020; Mara et al., 2012).
Fouls, yellow cards, and offsides are related to losing a match (Casal et al., 2019; Kubayi & Larkin, 2020). Less
information is available about the evolution of the technical and tactical aspects in women's national football
teams (Adan et al., 2020). At a lower level, in national development players, small differences were found in
technical-tactical variables between teams of the U14 and U16 age groups (Harkness-Armstrong et al., 2020).
Differences were found between specific playing positions (Harkness-Armstrong et al., 2020). The physical
demands in women's football increase with age group in the players of international teams from U-17 to senior
(Doyle et al., 2021; Villaseca-Vicuiia et al., 2021). Studies show that throughout the training and maturation
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process of a player, the levels of speed and power increase (Doyle et al., 2021; Villaseca-Vicuiia et al., 2021).
However, it is not known whether the increase in these levels has an impact on technical-tactical performance
during competition.

Table 1. List of studies that analyzes technical-tactical performance indicators in senior women's international soccer

teams.

World Cup Continental Cups National leagues
Ball possession 3,8,9 12,13
Shots 1,3,4,5,6,7,10 11 13, 14
Shots on goal 3,4,6,10 11 12,13, 14
Passes 1,2,3,4,5,7,8 11 13, 14
Faults 1,3(-),7 14(-)
Yellow cards 1, 3(-)
Shooting efficacy 11 13
Passing accuracy 1,3 13, 14
Free kicks 3,5,7 12
Corner kicks 3,4,5,6,7,10 11 12
Assists 11
Scoring the first goal 5 11 15
Offside 7(-), 10(-) 11(-) 14(-)

Note: Table 1 groups the variables studied by the reviewed bibliography in relation to the technical-tactical
performance indicators in women’s senior category. The value  indicates a negative correlation between the
indicators and the success of the match. Goals scored are not included as a performance indicator of the match result.
*Studies of developmental age groups.

Legend: '(Garcia-Unanue et al., 2020) *(Sainz de Baranda et al., 2019) *(Kubayi & Larkin, 2020) “(Lee & Mills,
2021) (Wang & Qin, 2020a) ‘(Maneiro et al., 2019) "(Pappalardo et al., 2021) *(Maneiro et al., 2021) °(Ivan-
Baragafio et al., 2021) '°(Baskaya & Senturk, 2017) ''(de Jong et al., 2020) '*(Mara et al., 2012) *(Wang & Qin,
2020b) “(Casal et al., 2019) 'S(Ibafiez et al., 2018).

The literature review showed that in women's football the available results limit the objective
information that can guide the player's training process (Doyle, Browne, & Horan, 2021). The analysis of
performance indicators for different age groups will provide information that can be used as a reference for the
training of players in training. Analyzing the outcome of matches (win/lose) allows the identification of
differences in the technical-tactical performance of winning and losing teams. The study of match reports allows
the analysis of technical-tactical variables and their evolution in women's football. There is currently insufficient
evidence to establish a hypothesis regarding the evolution of women's football in relation to technical-tactical
performance indicators between age groups. The aim of the study was to analyze the evolution of technical-
tactical performance indicators between winning and losing teams according to age category in women's national
teams (U-17, U-20 and senior).

Method

Sample: The sample was the matches between the women's national teams that played the World Cup in
the age categories (U-17, U-20 and senior), during the championships (2004 to 2019). The matches were played
by 47 nations. From the total of 610 matches, matches that ended in a draw in regulation time (96) were
excluded. Table 2 contains the 505 matches included in the study by championship and age group. The sample
was discriminated into 141 senior category matches, 210 U-20 category matches, and 154 U-17 category
matches. The studied variables used in this study were obtained from the official reports of each match published
in open access by the Federation International Football Association (FIFA). These reports were extracted from
the competitions and archive sections of the FIFA website (www.fifa.com).

Table 2. Number of matches by championship and age group included in the study (Women’s World Cup
between 2004 - 2019).

Competition 2004 2006 2007 2008 2010 2011 2012 2014 2015 2016 2018 2019  Total

Senior 26(6) 26(6) 41(11) 48(4) 141
U-20 173)* 2705 293)  27(5) 28(4)  27(5) 28(4)  27(5) 210
U-17 24(8)  31(1) 25(7)  27(5) 27(5)  20(9)* 154

Legend: *Statistics for 9 match reports (6 in 2004 and 3 in 2018) were not available on the website. "(n)" Number of matches tied by
championship and age group. These matches were not included in the analysis performed.

Design: A non-experimental retrospective observational design was used. The studied variables were
ball possession, chances, shots no on goal, shots on goal, corner kicks, efficacy, goals scored, offside, fouls
committed, yellow card, red card and red card for second yellow card. The variables chances and efficacy were
calculated using other variables. The variable "chances" was obtained from the sum of shots no on goal and shots
on goal. The variable "efficacy" was calculated by multiplying the goals by 100, divided by the total number of
chances (Lago-Peiias et al., 2011). The unit of analysis was the match per team. The information from the match
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reports was transferred to a spreadsheet. A process of debugging and verification of the data was carried out by
performing a descriptive analysis of the results, visual representation and random review of the data entered.

To establish the reliability of the match report, the researchers observed 12 matches of different age groups and
tournaments. Four matches for each age group. The observer had a master's degree in Sport Science and more
than five years of experience with sports analytics in football. The observation was done using the software
Lince Plus (Soto et al., 2022). The rater reliability was calculated using Cohen's Kappa for the categorical
variables and an Interclass Correlation Coefficient (ICC) for the continuous variables. All the variables studied
had a value of 1, except the possession time which has an ICC of 0.959.

Statistical analysis: For the study of the differences between winners and losers, a T-test and a
discriminant analysis were performed. The analysis of the evolution between the championships of the decades
2003 - 2009 and 2010 - 2019 was carried out through a T-test. To analyze the change between the different
championships, a linear regression and its slope were used. An ANOVA with post-hoc comparison (Tukey) was
performed to study the differences between age groups. The structural coefficients (SC) were used to
discriminate winning from losing teams (SC above 0.30, Tabachnick and Fidell, 2007). Significance level was
set at p<0.05. The effect size was established with the Cohen d. The following scale was used to assess Effect
Size: N=No effect (<0.20) S=Small (0.20 - 0.49) M=Medium (0.50 - 0.79) L=Large (0.80 - 1.19) XL=Extra
Large (>1.2) (Sawilowsky, 2009). All analyses were conducted using the Statistical Package for the Social
Sciences (SPSS, version 28.0.0.0., IBM, Boston, IL, USA).

Results

In the U-17 female category (Table 3), the total values show that the winning teams had significantly higher
numbers of occasions, shots no on goal, shots on goal, corner kick and goals. Losing teams had significantly
higher values for 2nd yellow card. Within the exceptions, winning teams had significantly higher values for
shots on goal during three championships (2008, 2012, 2018); shots no on goal during two championships (2010,
2012) and occasions (2012), corner kick (2014), efficacy (2018), and offside during one championship (2012).
Losing teams received significantly more red cards in two championships (2012, 2014) and 2nd yellow cards in
three of six championships (2008, 2010, 2018).

Table 3. Descriptive and univariate statistical analysis of technical-tactical match performance indicators in
the U-17 women's world cup (2008-2018).

g g & 8 ] 3 P
‘B Q —_ ;_‘ Y ) R=] 2 =} ©
Year 8 z w3 = g 5 @ S w & & o >
= 3 131 S 5= 53 i= E 2] s g = k=) - B
82 &8 £85 £§ 3% & S S 28 285 & %8
éoo W M 506 17.1 746 9717 508 198 3.08° 154 992 058 0.08 0.00
SD 562 654 390 426 324 107 169 172 388 078 028  0.00
L M 493 963 517 446 354 105 087" 121 9.7 0.63 0.08 0.08
SD 562 422 336 245 243 110 074 150 373 058 028 028
3.47% 1.30% S
TE 7 L 200
(2)01 W M 527  17.8 9.9 861 529 183 3.6 152 942 1.03 0.00  0.00
SD 918 7.68 490 415 297 967 225 150 403 1.08 0.00 0.00
L M 472 112 613" 516 323 554 068" 200 942 065 000 0.03
SD 9.8 564 292 359 214 670 098 205 336 071 000 0.18
4.03% 1.73% N
TE v L 127
301 W M 569 2217 118" 1027 8.08 164 3921 376" 102 032  0.000 0.04
SD 811 791 431 547 380 874 320 3.15 608 063 000 020
L M 430 696" 384" 3.12° 284 500 0447 1.16° 884 084 0.04° 0.04
SD 811 398 264 226 295 959 082 134 404 107 020 020
X X X X X
TE 5.26 5.57 3.18 5.33 5.42 141N
42‘01 W M 547 187 7.85 109 6.07° 158 293" 244 108 1.04 0.04" 0.00
SD 885 628 267 472 320 7.08 192 197 384 094 019  0.00
L M 453 944 393 552 356 404 0417 215 106 1.00 0.00° 0.00
SD 885 465 262 289 203 673 075 209 3.8 088 0.00 0.00
2.67% 1.45% N
TE c L 136
201 W M 571 161 852 763 58 196 3.00° 1.81 120 130 0.00 0.04

SD 8.58 6.07  4.26 2.65 2.86 10.0 1.49 1.55 5.17 1.23 0.00 0.19
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L M 428 796 478 319 278 670 048 185 137 122  0.00 0.04
SD 858 414 299 234 197 999 064 146 547 125 0.00 0.19
TE 1.15"

§01 W M 533 157 925 645 535 188" 2757 215 117 140  0.05  0.00°
SD 106 668 522 326 336 942 148 142 536 1.09 022  0.00
L M 467 112 785 335" 375 267 0307 165 100 090 0.05 0.10"
SD 106 551 492 156 3.05 463 047 1.04 48 1.11 022 030
X X
TE 5'56 3'42 1.10" 0.218
Tota  m 542 180" 9.01" 9.01" 5967 181 3157 218 1060 .94 03 01
SD 877 711 442 439 333 932 210 208 477 1.03 .160 .114
L M 457 9417 5217 420" 3267 579 547 169 1037 87 .03 05"
SD 877 492 344 280 240 863 777 1.68 449 961 .160  .209
6.12%  3.96% 3.68% 2.90% 1.58% .168%
TE L L L L L L
Evol * X M

W R? .001 .025 .001 .051 .001 .004 .005 .001 .011 .044 .002 .001

Slop -008 -071 -.027 -167 -022 -023 -114 .059 .071 .675 -928  1.11

(S
* * * *

L R? .059 .007  .001 .038 .002 .040 .045 .002 .021 .021 .005 .000
SIOP -076  -056 .036 -231 -057 -078 -924 .086 .104 507 -1.44  -.050
Legend: Match result: W = Win, & L = Loss. *Statistically significant differences between winning and losing teams p
value = (< .05) fp value = (< .001); TE=Effect Size: N =No effect (< 0.20) S =Small (0.20 - 0.49) M =Medium (0.50 -
0.79) L =Large (0.80 - 1.19) XL =Extra Large (>1.2); R2 = (£>.700)

The univariate analysis of the U-20 female teams (Table 4) shows that the total values in winning teams
had significantly higher numbers of occasions, shots no on goal, shots on goal, corner kick, goals and offside.
Losing teams had no significant values. The analysis of the different championships showed that winning teams
had significantly higher values for occasions (2008, 2012), shots no on goal (2004, 2008) and shots on goal
(2012, 2018) during two championships and offside in four championships (2008, 2012, 2016, 2018). Losing
teams received significantly more fouls committed in one championship (2014); 2nd yellow card in three
championships (2010, 2012, 2018) and red card in four out of eight championships (2004, 2010, 2012, 2016).

Table 4. Descriptive and univariate statistical analysis of technical-tactical match performance indicators in
the U-20 women's world cup (2004-2018).

=
o %) o e 7} =2
.2 g =) = > 2 B 5
Year 2 Z = ° 5 2 « 3 w g 2 S 3
=% § £z £3 E¥ £ E & & 2T - %
me S B& HEe O¥ & S S £8 =8 & 5§
ioo W M 523  13.8 641 741 541 314 306" 259 145 141  0.00° 0.00
SD 7.64 740 424 392 3.8 281 156 271 795 150 0.00 0.0
L M 476 818 353 465 441 194 0717 1.8 107 159 0.12° 0.00
SD 7.64 654 352 357 379 315 068 206 505 177 033 0.0
X
TE 3'20 2358
200 W M 534 165 743 9.1 579 203 3257 254 149 143 004 0.04
SD 539 635 376 412 279 106 207 157 459 1.00 0.19 0.19
L M 463 835 392 442 308 684 0507 254 138 138 0.08 0.00
SD 503 512 3.02 307 204 95 071 198 333 1.06 027 0.00
X
TE E.S6
éoo W M 515 1627 769" 852 652 235 290 2107 997 1.03 045 0.03
SD 564 773 627 328 567 193 108 273 541 087 1.12  0.19
L M 484 105" 566" 490 538 871 086 093 103 0.83 048  0.03
SD 564 500 413 251 549 103 095 141 569 1.04 130 0.19
6.51% 531X 2.17%
TE L L L
301 W M 51.8 166 920 744 520 167 264 208 100 0.64 0.04" 0.00"
SD 432 551 348 284 28 873 125 168 373 08 020 0.00
L M 48.1 124 792 448 384 493 060 140 101  0.88  0.00° 0.04"
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SD 432 433 337 233 229 669 071 155 410 1.13 0.00 020
TE 1.01% 141N 141y
301 M 524 165 879 7710 525 194  3.000 264" 101 075  0.00° 0.00°
SD 685 619 452 302 29 103 172 303 508 080 0.00 0.00
M 475 929" 621 3.077 386 432 036" 1.79° 107 107  0.07° 0.04"
SD 685 428 371 192 310 7.8 056 175 551 1.09 026 0.19
X X X X
TE 3.31 5.53 3.28 5.47 185N 134
‘2‘01 M 51,7 155 612 940 492 191 264" 224 992" 0.68 0.00 0.00
SD 694 697 403 407 278 973 132 185 3.11 095 0.00 0.00
M 482 114 524 616 400 650 0.64° 264 108" 1.08 0.00 0.00
SD 694 503 322 304 220 9.09 070 234 561 095 0.00 0.00
X
TE 1.05% 3'53
201 M 569 130 625 675 611 236 318 346" 124 1.18 029" 054
SD 832 609 295 420 373 108 194 402 634 170 151 246
M 430 6.68 375 293 364 920 0577 193 105 071 0.00° 0.14
SD 832 387 244 219 301 126 069 1.84 587 094 0.00 0.59
1.45%  3.12% L
TE L 7 1.06
§01 M 530 125 504 7527 389 222 2677 244" 109 096 0.00 0.04"
SD 732 569 270 398 291 937 157 299 459 1.02 0.00 0.19
M 469 933 522 4117 359 756 0597 1155 100  1.19  0.00  0.00"
SD 732 431 245 250 193 996 064 1.17 381 1.04 0.00 0.00
X X
TE 332 Lg- 227 136N
Tota M 529 1517 715" 800" 5417 217 292F 2527 115 1.00 11 09
SD 673 659 429 374 361 141 159 269 542 112 712 915
M 470 954" 524" 430" 3977 795 60" 1767 108 1.06 .10 .03
SD 671 500 348 276 321 132 718 184 502 1.12 533 250
5.85%  3.91% 320X 341% 1.23% 231X
TE L L L L L L
Evol R? 074" 001 005 .000 .002 .000 .003 .009 .003 .005 .000 .007
Sl"p 112 -024  -074 017  -051 .001 -150 .159  -.047 -274 -067 .420
R? 021" .003  .008 .000 .000 .006 .000 .000 .000 .003 .018  .005
Slob 064 046 118 -031 -002 -027 -122 032  -009 -219 -1.14 125

S

Legend: Match result: W = Win, & L = Loss. *Statistically significant differences between winning and losing teams p
value = (< .05) Fp value = (< .001); TE=Effect Size: N =No effect (< 0.20) 5 =Small (0.20 - 0.49) ™ =Medium (0.50 - 0.79)
L' =Large (0.80 - 1.19) ** =Extra Large (>1.2); R? = (x> .700)

In the senior women's category (Table 5), the results of the univariate analysis do not show a common

trend in the different championships analyzed. The total values show that the winning teams had significantly
higher values in occasions, shots no on goal, shots on goal, efficacy, and goals. Losing teams had significantly
higher values for fouls committed, red cards and 2nd yellow card. The analysis of the different championships
showed that in three of the four championships the winning teams had a significantly higher frequency of shots
on goal. In one championship, the winning teams had significantly higher values for occasions (2011), corner
kick (2019), efficacy (2015) and offside (2015). Losing teams received significantly more red cards in one
championship (2015) and red cards for second yellow in three of the four championships (2007, 2011, 2019).

Table 5. Descriptive and univariate statistical analysis of technical-tactical match performance indicators in
the senior men's world cup (2007 - 2019).

= g s - E
S g v 3 3 3 B
Year z g Z g 5 g 2 2z 5 =
< 1] 3z 131 2 = 2
= 2 B 3 3= g = s & S g = ] >
g8 & &8 &% & 5 S s &g 2 g 3§
2007 W M 535 19.1 935 981 6.00 160 323 223 1.1 108 000  0.00
SD 7.54 471 3.17 4.53 2.59 7.52 2.20 1.95 473 1.06 0.00 0.00
L M 46.4 10.4 6.27 4.19" 3.08 5.00 042" 1.50 114 1.42 0.00 0.08"
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SD 7.54 4.62 3.42 2.55 2.54 10.7 0.70 1.58 3.92 1.03 0.00 027
TE 3.67% 1.63%" 192N
2011 W M 522 144> 838 6.04 6.00 15.8 2197 262 10.8 0.96 0.04 0.00
SD 5.23 4.02 3.10 2.13 226 7.64 1.02 1.65 4.66 1.00 0.20 0.00
L M 47.7 1137 7.88 3.50 458 5.76 0.50"  2.12 9.65 0.81 0.04 0.00
SD 523 5.69 4.06 237 2.58 8.65 0.65 2.05 5.16 1.10 0.20 0.00
TE 4.92%¢ 855"
2015 W M 54.6 12.1 6.17 5937 551 2407 2517 2497 108 0.80 0.00°  0.00°
SD 6.80 6.24 3.19 3.93 3.24 19.1 2.13 1.87 4.63 0.95 0.00 0.00
L M 453 8.41 5.29 3.12F  4.05 437" 0417 1.247 11.4 1.29 0.05"  0.02°
SD 6.80 470 345 1.96 2.50 6.84 0.59 1.02 4.44 1.19 0.22 0.16
TE 3.10% 1435 1568 150 154 110
2009 W M 55.4 223 16.2 6.08° 585 11.8 246 221 10.1 0.77 0.00 0.007
SD 9.05 9.88 6.94 3.49 3.51 6.55 1.84 1.60 3.55 0.81 0.00 0.00
L M 445 12.0 9.27 275" 333 340 042" 173 10.2 1.58 0.00 0.06
SD 9.05 6.68 5.11 1.87 2.50 5.03 0.54 1.47 467 1.07 0.00 0.24
TE 2.80 3,05 1.35% 173N
Total W M 542 1737 106 6717 580 1697 2567 236 1067 872 007" .000
SD 7.55 8.34 6.37 3.89 3.04 12.7 1.89 1.74 428 932 084 .000
L M 457 1057 7307 3260 372 441" 433t 161 107 132 0217 043"
SD 7.55 5.75 447 2.17 2.55 751 601 1.52 458 1.12 145 203
TE 716" 550% 3.5 104 140 143N 1.03- 118"
Evol. W R? 015 030" 1617 0837 001 .008 010 001 007 015 004 -
Sl"p 073 091 279 -327  -039  -030 -238  -065 -08 -586 -3.17 -
L R? 015 004 037" 055" .000 010 .000 .000 .002 014 .000 .000
Sl"p -073 047 .190 -480  -032  -058  -160  -018  -043 470 -493 193

Legend: Match result: W = Win, & L = Loss. *Statistically significant differences between winning and losing teams p value = (< .05)
+p value = (< .001); TE=Effect Size: ¥ =No effect (< 0.20) 5 =Small (0.20 - 0.49) ™ =Medium (0.50 - 0.79) “ =Large (0.80 - 1.19) **
=Extra Large (>1.2); R* = (>.700)

In the multivariate analysis (Table 6), chances, shots on goal and efficacy were the variables that

allowed us to discriminate the result of the match in all the championships and age groups analyzed. In the U-17
and senior categories and in the total values, the inclusion of the ball possession variable in the predictive model
increases the ability to discriminate the winning team. In the U-17 category, the variables shots no on goal and
corner kick are also variables of the predictive model in four championships and in the total values. The
reclassification level of the discriminant analysis was higher in U-17 (96.0%) than in U-20 (94.2%) and senior
(94.6%) categories.

Table 6. Multivariate discriminant analysis of match performance indicators according to age
group and championship in the Women's World Cup (2003-2019).

-1 - B = = - é =]
g & 2 g & e = £ 3 % & <gation
o & - v

U-17
2008 A0 A86% 260 646* 230 363 088 084 -026 000 178 1428 A2 67 36376 <001 91.7%
2010 246 398 313F 366 328% 633 -1 000 174 100 1524 3% 1T 31384 <001 01.9%
2012 S17¢ 0 735 681 518 467 37T 325 (84 -180  -086 000 2840 260 860 57831 <00l 96.0%
2014 400 §36*  339*  520*  354r 640 055 015 015 A 183 353 804 40474 <001 926%
2016 663*  628F  405*  T10*  506* 51T -010  -123 024 000 1631 380 87 43942 <001 33.9%
2018 129 237 098 A06% 184 T3¢ 146 109 176 000 =191 1308 433 33 32623 <001 37.0%
U0
2004 A0 393 390¢ 338 139 234 183 263 -062  -317 473 678 367 13342 082 69 6%
2006 488 506* 367 430% 3040 476* -001 089 015 063 004 2023 331 81§ 51990 <001 889%
2008 257 A3 183 e 097 A3 237 -033 103 -014 000 1136 468 200 38717 <001 36.2%
2010 383 3797 166 04 233 674* 186 -009 -106 125 1230 1328 420 J33 36330 <001 36.0%
2012 264 408F 228 673 168 623* 12 044 124 -141 098 1928 342 811 32634 <001 94 6%
2014 253 346 123 460 187 684 007 009 -215 1002 300 707 30336 <001  90.0%
2016 694 516%  385%  475%  30%% 5142 2035 129 141 111 092 1492 401 T4 4744 <00l 01.1%
2018 385® 292 -033 0 469% 033 694 261 104 -9 123 1238 M J44 0 3823 <00l 37.0%
Senior
2007 306 787 304 6d6% 481 305 174 030 -140 -169 1438 A0 I 40925 <001 942%
2011 A28 304% 068 JA36* 290 611F 133 116 072 000 1.067 434 J19 33042 <001 86.3%
2013 601* 292 A6 395+ 222 600*  362*  -061  -198 130 097 1334 428 36 63373 <001 39.0%
2019 A13* 0 526% 494 5100 334® 619 134 013 -368 -133 1389 419 63 7793 <0l 20.6%
Totals
U-17 383 670 465*  631* 453 672* 127 031 035 000 -007 985 504 704 21046 <001 88.3%
U-20 330F 507 287 633 230 601 199 069 -034 013 048 633 0604 620 20096 <001 81.1%
Semior  581*  485*  300*  56%*  3%1*  613* 236 000 -226 .06 153 452 12 603 13305 <001 83.5%

Legend: * ECvius :_oj\QQ ffference betwean winning and losmg teams.
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The comparison in the evolution of the different age groups (Table 7) shows that the winning teams
presented significantly higher correlation values in shots no on goal in all age groups. Occasions and efficacy in
U-17 vs U-20 and U-17 vs Senior; goals in U-17 vs Senior and ball possession in U-20 vs Senior. Losing teams
had significantly higher correlation values for shots on goal and yellow card in U-17 vs Senior and U-20 vs
Senior and occasions and efficacy in U-20 vs Senior.

Table 7. Comparison of age groups of winning and losing teams in the women's World Cups (2003-2019).
U-17 vs U- U-17 vs U-20 Vs

Variable Eta Interpretation  p valor 20 Senior Senior
square
p valor p valor p valor
Ball W .013 N .037 236 .670 .035
possession L .002 N .662 705 11 .997
Occasions W .033 S <.001 <.001 916 .004
L .012 N .044 997 .077 .064
Shots no W .082 L <.001 .001 .008 <.001
on goal L .063 M <.001 .999 <.001 <.001
Shots on W .037 S <.001 .040 <.001 .046
goal L .022 S .003 979 .015 .005
Corner W .007 N 174 227 995 295
Kick L .010 N .075 .069 244 .900
Efficacy w022 S .004 .034 .826 .007
L .017 N .012 153 .548 .010
Goals W 014 N .027 478 .021 121
L .008 N .129 758 422 .107
Offside W .003 N 433 410 .663 948
L .000 N .890 968 971 881
Fouls W .004 N 332 338 .944 .566
committed L  .002 N .562 .666 578 971
Yellow W .002 N .679 .900 .907 .656
card L .028 S <.001 253 <.001 .034
Red card W 010 N .087 210 938 113
L .010 N .087 159 .994 .144
ond yellow W .004 N .330 475 981 .380
card L .001 N 871 878 .997 921

Legend: *Statistically significant differences between winning and losing teams p value = (<.05) fp value =
(<.001); Match result: W = Win, & L = Loss. Effect Size: No effect (< 0.20), Small (0.20 - 0.49), Medium
(0.50 - 0.79), Large (0.80 - 1.19), Extra Large (>1.2).

In relation to the evolution of the game (table 8 and graph 1), between the period 2003 - 2009 and 2010-
2019, the winning U-17 teams did not show significant differences. In U-20, yellow cards decreased
significantly, and ball possession increased significantly. In the senior category, shots on goal and goals
decreased significantly. Losing teams in U-17 showed a significant decrease in ball possession, efficacy, and
goals. In the U-20 category, ball possession and shots no on goal increased significantly. In U-20 category, the
red card and in senior category the shots on goal decreased significantly.

Table 8. Evolution of performance indicators by decades of winning and losing teams by age groups in women's
World Cups (2003-2019).

U-17 U-20 Senior

2003-2009 2010-2019  2003-2009 2010-2019 2003-2009 2010-2019

Variables Result Av SD Av SD Av SD Av SD Av SD Av SD

Ball W 50.6  5.62 53.7 121 485*% 150 53.2* 7.09 535 754 544 758
possession L 49.3* 562 44.0* 11.2 43.8* 139 46.7* 7.09 464 754 455 7.58
Occasions w 171 653 17.7 7.64 146 804 148 626 191 471 169 893

L 963 422 916 519 849 581 973 473 104 461 105 599
Shots no W 746 390 909 463 675 513 7.07 389 935 317 109 6.87
on goal L 517 335 5.10 3.52 4.18*% 374 5.63* 332 627 342 754 4.65
Shots on W 9.71 425 868 456 7.85 426 774 372 981" 452 6.02" 3.38
goal L 446 244 406 290 431 310 410 264 4.19* 254 3.05% 2.03
Corner W 508 324 598 342 554 444 508 311 600 259 577 3.15
Kick L 354 243 314 243 399 419 378 253 308 254 387 254
Efficacy W 19.8 107 173 932 223 197 203 10.0 160 751 17.0 13.7

L 10.4* 11.0 4.81* 7.79 9.76 175 6.53 943 500 107 427 6.64
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Goals w 308 1.69 3.15 2.6 3.05 159 283 .1.58 323* 219 242* 180

L 88% 741 47* 765 .65 803 55 657 42 703 43 579
ottside W 154 171 225 213 220 233 259 288 223 194 240 1.70

L 121 150 174 170 159 188 177 1.81 150 158 1.64 1.51
Fouls w 992 387 105 512 119 687 107 478 11.1 472 105 4.19
committed L 917 372 103 480 107 573 104 499 114 392 105 471
Yellow w 58 776 98  1.06 1.18* 1.10 .85* 1.12 1.08 105 .8  .901
card L 63 576 .89 101 112 126 98 103 142 1.02 130 1.14
Redeard W 08 282 .02 122 .18 708 07 698 .00  .000 .01  .093

L 08 282 .02 122 23* 836 .02* 122 .00  .000 .03  .160
2nd W 00 000 .02 122 .03 157 .12 113 .00  .000 .00  .000
y;ligw L 08 282 .04 191 .01 113 05 298 .08 272 .03  .184

Legend: Match result: W = Win, & L = Loss. *Statistically significant differences between winning and losing
teams p value = (<.05) T p value = (<.001).

Discussion

The aim of this study was to analyze the evolution of technical-tactical performance indicators between
winning and losing teams according to age category in women's national teams (U-17, U-20 and senior).
Chances, shots on goal and shooting efficacy were the variables that made it possible to discriminate the winning
team of the match in all categories in more than 94% of the matches studied. Compared to the losing teams, the
winning teams took more shots. Of these shots, the winning teams managed to get more shots on goal, and these
were more effective (convert more goals). These results show that the winning teams play a more offensive and
effective game, by having more offensive actions that end in a shot and having a higher efficacy than the losing
teams. These results can be considered as normal as it was found that the variables that are related to goal
scoring (shots and their effectiveness) are the ones that best predict the outcome of the match.

When analyzing the trend of each variable specifically (univariate analysis), differences were observed
between different age categories in the different variables analyzed. The winning teams of all categories
presented significant values in shots and shots on goal, although the values of shooting efficacy were not
significant in any category. The winning teams in U-17 and U-20 categories presented a significant increase in
corner kicks in total values. This could be due to the increase in shots (attempt to finish the play with a shot on
goal). These results are consistent with previous studies showing that corner kicks generated by the defense
facilitate scoring opportunities (Wang & Qin, 2020a). The results seem to indicate that winning senior teams
have more control and initiative in the game and this may allow them to be more effective in attack. In this line,
previous work has proposed that ball possession can increase the probability of winning the match by generating
more chances and shots on goal (Kubayi & Larkin, 2020; Maneiro et al., 2021). This study confirms the
importance of avoiding offside in offensive play when exploiting the opponent's defensive weaknesses.

In terms of fouls, in the U-17 and senior categories, the losing teams had a higher number of fouls
committed. This may be due to the fact that in these categories the losing teams use more fouls as a strategy to
counter the attacker. Another possible cause could be that losing teams use a riskier defensive style due to the
need to even the score (Ibafiez et al., 2018). This tendency was not observed in the U-20 category. This may be
due to the process of sport maturation of the player in training and competition conditions, which allows them to
minimise fouls and increase the number of shots and the effectiveness of the shots. The red card and 2nd yellow
card variables were significant in the total values of some championships for the U-17 and U-20 training
categories and in all the senior category championships. However, given the low occurrence and small
differences between winners and losers with respect to the number of fouls, cards and offsides, it is not clear that
this aspect has a practical impact on the game (e.g., differences of less than 0.7 fouls and offside per match
between winners and losers). This is a different with studies in men's football which red cards correlate
negatively with goals scored and match outcome (Mao et al., 2016). In this regard, it should be noted that the
number of fouls and cards found in the female category is lower than in the male category.

In U-17 category winning teams, the results reflected a higher number of shots, shots on goal and goals
than U-20 teams. The higher number of offensive actions in the U-17 category may be due to a greater
imbalance between attack and defense of the younger teams. In the U-20 category, teams have fewer offensive
options, but increase the efficacy of their offensive actions. The development of the game through the different
age groups shows an evolution in the quantity and quality of offensive actions. In the senior category, teams had
a more balanced game with more ball possession to control the game than in previous categories. This may be
the result of the process of adaptation and training of the players, who evolve towards a more organized game,
with more control and effectiveness in attack. Previous studies in senior teams indicate that success in women's
football is largely associated with ball possession (Wang & Qin, 2020b).

The evolution in the results of this research showed different trends for the different age groups. The
evolution of technical-tactical performance indicators showed between 2010-2019 in U-17 losing teams, a
significant decrease in ball possession, efficacy and number of goals scored. These results show an increase
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between the differences between the attack of losing teams and the defense of winning teams. In winning U-20
teams, control of the game increased with ball possession, and fouls committed, and cards received decreased. A
possible cause could be the progress in the training process and the experience of the players to have a better
control over the game and the execution of the actions. In the senior category, there was a better balance between
winning and losing teams in shots on goal and goals scored. In senior categories, the evolution in sport
performance is reflected in winning and losing teams, possibly due to the improvement of game actions
(Maneiro et al., 2021). These results reflect in U-20 and senior categories a tendency to keep possession of the
ball to generate chances and create goal-scoring opportunities.

Conclusions

The differences between winning and losing teams showed that efficacy, shots and shots on goal are
variables that correlate with winning the match. Among the different age groups, the results show in the U-17
category a greater creation of chances, shots on goal and goals. In the U-20 category, there was a decrease in
fouls committed. In the senior category, there was a trend towards an increase in the control of the game. These
results reflect a balance in ball possession, which is maintained in all categories. The evolution in the results
through the different championships and age groups reflects a tendency towards a more balanced game with
greater creation of opportunities and more effective playing actions. The interpretation and application of these
results requires considering the following limitations: a) match variables were analyzed and not individual
actions, physical actions or styles of play. b) the sample was made up of matches won and lost and c) the studied
age groups correspond to elite national women's national teams. From these findings it is possible to establish
normative profiles in winning teams of different age groups in this level of competition. During the training
process, these values provide a starting point to analyze the game, evaluate the evolution and establish technical-
tactical objectives at a collective level. Future studies should analyze the evolution and age group differences at
local, regional and national level, which will allow the establishment of performance indicators and facilitate the
analysis of the evolution of game actions for these populations.
Conflicts of interest - the authors have no conflicts of interest.
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