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Extended Abstract

Background and Purpose

One of the effective factors affecting new students’ learning and participation in sports activities
in schools and other educational settings is the teacher's instructional method. Observations have
led to the development of alternative pedagogical approaches to teach games to novices through
play. Preliminary games—simplified versions of actual games with easier rules—allow learners
to participate correctly. This approach is known as non-linear pedagogy.

On a daily basis, people face dynamic situations requiring countless decisions about future actions
to perform successfully. To succeed under ever-changing conditions, one must consider not only
environmental constraints imposed on the individual but also task- and individual-specific
constraints present at the time of performance. In biological systems, self-organization occurs
within groups of organisms when individual efforts alone are insufficient to accomplish collective
tasks. In these circumstances, coordination among members is necessary to reach larger goals.
Self-organization refers to systems composed of multiple agents developing structure in the
absence of centralized control.

In football, team coordination is a foundational condition for success. The type and manner of
coaching to enhance coordination, thus promoting self-organization, can guide scientists in
identifying appropriate training methods. Which pedagogy—non-linear or traditional—better
enhances skill abilities and thereby fosters self-organization in football players is of paramount
interest among coaches. Beyond improving self-organization, employing innovative pedagogical
approaches in football training may elevate game performance and develop player skills.
Therefore, this study aims to examine the effect of linear and non-linear pedagogies on self-
organization in football players.

Methods

This study employed a semi-experimental design incorporating pre-test, post-test, retention, and
transfer assessments within four groups. The statistical population consisted of male
undergraduate students at Urmia University enrolled in a physical education course during the
first semester of the academic year 1401-1402. Forty male students were selected based on
responses to personal data questionnaires, including football playing history. None had prior

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms
and conditions of the Creative Commons  Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0002-6060-1479
https://orcid.org/0009-0007-3242-5555
https://mbj.ssrc.ac.ir/?lang=en

Coaches’ Use of Attentional Focus Instructions in Tennis ... 106

experience playing football. Participants were randomly allocated to four equal groups (n=10
each): training using the SET method, the PP method, the GS method, and the traditional method,
respectively.

Self-organization was measured using the Spatial Integrated Model of Self-Organization in
Football Teams (SIMSOFT). Participants underwent evaluation during four phases: pre-test, post-
test, retention test, and transfer test. After signing consent forms, participants competed in two
25-minute halves of 5-on-5 games held on one-quarter of a football field. Evaluation utilized a
technical/tactical action scale. Pre-test scores contributed to group homogenization. Data analysis
involved repeated measures ANOVA and one-way ANOVA, with subsequent Bonferroni post
hoc tests conducted at an alpha level of 0.05.

Results

Mauchly’s test results for sphericity showed significance levels for pass density (P=0.001), pass
accuracy (P=0.119), and efficiency (P=0.001). Repeated measures ANOVA indicated significant
effects of time on pass density (P=0.001, F=113.387), interaction effects of time x group
(P=0.001, F=8.589), and significant group effects (P=0.001, F=11.489). Similarly, pass accuracy
demonstrated significant effects of time (P=0.001, F=190.559), time x group interaction
(P=0.001, F=16.604), and group influence (P=0.001, F=11.011). Efficiency also exhibited
significant time effect (P=0.001, F=70.308), time x group interaction (P=0.001, F=6.032), and
group effect (P=0.001, F=6.328).

Further repeated measures ANOVA by group revealed significant effects of time on pass density,
pass accuracy, and efficiency across all groups (P<0.05). Bonferroni post hoc testing
demonstrated significant improvements from pre-test to post-test stages. The SET, PP, and GS
groups exhibited significant progress in transfer phases relative to the traditional group.
One-way ANOVA results showed significant between-group differences in pass density, pass
accuracy, and efficiency at post-test, retention, and transfer stages (P<0.05). Bonferroni post hoc
comparisons indicated that the traditional group performed significantly worse than the other
groups across all variables and stages.

Conclusion

In general, the traditional method of structured training emphasizes intensive technique practice,
or in the worst case, focuses on maintaining novice players’ interest in games. In contrast, non-
linear pedagogy encourages active participation and a dynamic environment throughout training
sessions, placing learners within a comprehensive educational framework that significantly
enhances overall learning. Additionally, the communicative aspects of learning during
gameplay—such as the interaction between tactics and technique—are evident in non-linear
approaches. Non-linear training promotes learner development across social, participatory, and
cognitive domains of sports more effectively than traditional methods.

Keywords: Linear Pedagogy, Non-Linear Pedagogy, Self-Organization.

Article Message

These findings pave a new pathway to analyze and integrate individual and team performance
within a unified framework, which can be actualized through enhancing non-linear training
methods for skill development in football. Emphasizing core concepts of non-linear pedagogy
and dynamic training environments facilitates self-organization, yielding improved outcomes.
Since concepts underlying nonlinear training and its effects on self-organization continuously
evolve toward a system-based approach to football skill acquisition, further research is warranted
in this domain.
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2. Spatial Integrated Model of Self-Organisation in Football Teams
3. Self-organization =.79PD +.81PP —.04HR

4. OP =.33PD —.29 PP +.94 HR
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3. Retention
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5. Technical/tactical action scale
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Table 1- Results of repeated measures analysis of variance
Flojlal ' oo ol3T 4o oo o Ll
Partial ~ &lobxe KAJPREN N
eta Si = Mean Degree of ry
g squared  Freedom Sum of
squared squares
0.795 0.001 113.387 0.094 1.927 0.182 Time b o515
0417 0001 8589 0.007 5.782 0.041  Timexgroup  pass
0.489 0.001 11.489 0.045 3 0.134 Group density
0.481 0.001 190.559 0.971 3 2.912 Time b oo
0.580 0.001 16.604 0.085 9 0.761 Timexgroup Pass
0.479 0.001 11.011 0.320 3 0.961 Group accuracy
0.661 0.001 70.308 1.149 3.348 1.548 Time s
0.335 0.001 6.032 0.099 4.043 0.398 Timexgroup <
0.345 0.001 6.328 0.411 3 1.234 Group Efficiency
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Poelo o)) 0, Sl g (FAFIS-F Poelo 1) oy, Sxiley ol 1 (F-18+/008 Pefv 1) olej Sl el
Pl 1) oy S pley aalas T dFY YA Povfe o)) ey il 55 bS53 )0 g 0 loline (F=)1/+ 1)
i glotanlio 5 g, 0ray0 Sl ) 6l coalplis s05s jloline (FEFIFYA Povfv =) 09,8 Sl 5 (F=/-YY
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Table 2- The results of repeated measures analysis of variance by Group separation

a> 3o

Aol oSl , Egomo
. ST ol &3] o T 1
Partial &> F ©lygdme D ©hedx  variable w7
etad Sig Mean €aree  sumof group
square
q squared Freedom Sdvares
0.494 0.008  8.769 0.008 1.340 0.010 o e
Time Traditional
3o =Sy
0.658 0.001 17.327  0.015 3 0.046 ol L ST
Time SET “’“F;ai"
e 3L Cnyed
0901  0.001 81503  0.027 3 0.080 gl SO density
Time PP
e b
0857 0001 53745  0.059 1475  0.087 O St
Time GS
"
0.388 0.032  5.698 0.047 1.210 0.057 o7 =
Time traditional
0.885  0.001 69.232  0.242 3 0.725 TUim’e SET (oS5 Lo cds
Pass
0937 0001 132970 0.479 3 1.437 O S accuracy
Time PP
e b
0.844 0.001 48.685  0.485 3 1.454 o S
Time GS
0.353 0.007  4.917 0.003 3 0.009 o7 e
Time Traditional
e 5
0719 0001 23.025 0525 1.232 0.647 o 55
Time SET <L
0699 0001 20948 0405 1408 0571 oS ikt Efficiency
Time PP
e b
0721 0001 23304 0578 1.244 0.719 o e
Time GS

Jolins 325 (slaog,S 45 e 1 €5 wngm (L S lins Tl L ol ly ot (9m}] ol (1) Sy 5o
&b @l il alizes slapley jo Buis sloog,S « ol)lS 5 by CBo (Wb o515 sl i ;0 K0 & jle 4y 0y
A ool Jg,aigs oaiel a5951 31 sog S 5l o ym 4o lagle; i anlie (gl (P<+/+0) axisls

Sole) cdr dumlio sly (39 pigr odind 905T i -Y Jour
Table 3- Bonferroni post hoc test results for comparing pairs of times

Sylaibin! glas il Juslis

&,lobxe ol ol 09,5

Sig Standard . Mean time time group

Error difference

0.016 0.011 -0.044 2 1 ks
0.001 0.003 0.019 3 2 Traditional ~ ot 515
0.015 0.016 -0.067 2 1 S Pass
0.001 0.015 -0.092 4 7 density
0.003 0.009 -0.046 4 3 SET
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Table 3- Bonferroni post hoc test results for comparing pairs of times
oylilin! glas il Juslis

&,lobxe ale) ole) 09,5
Sig Standard . Mean time time group
Error difference
0.001 0.010 -0.100 2
0.001 0.010 -0.088 3 1 &3k oS
0.001 0.009 -0.115 4 PP
0.003 0.005 -0.028 4 3
0.001 0.014 -0.105 2
0.001 0.014 -0.091 3 1 &b o
0.001 0.012 -0.120 4 GS
0.032 0.008 -0.029 4 3
0.001 0.005 -0.094 2 1 s
0.001 0.011 -0.085 3 Traditional
0.001 0.028 -0.287 2
0.001 0.028 -0.263 3 1 Sy
0.001 0.034 -0.354 4 SET
0.016 0.022 -0.091 4 3
0.001 0.032 -0.438 2 b ds
0.001 0.021 -0.367 3 1 S3b s Pass
0.001 0.023 -0.479 4 PP accuracy
0.012 0.026 -0.112 4 3
0.001 0.053 -0.409 2
0.005 0.062 -0.310 3 1 &b o
0.001 0.053 -0.509 4 GS
0.020 0.025 -0.101 4 2
0.001 0.030 -0.199 4 3
0.012 0.008 -0.035 2 1 =
Traditional
0.003 0.050 -0.267 2
0.003 0.038 -0.197 3 1 =S5
0.005 0.069 -0.342 4 SET
0.016 0.035 -0.145 4 3
0.006 0.048 -0.229 2
0.048 0.050 -0.169 3 1 b =L
0.004 0.065 -0.329 4 SRS Efficiency
0.029 0.027 -0.100 4 2 PP
0.003 0.030 -0.160 4 3
0.003 0.055 -0.286 2
0.008 0.038 -0.176 3 1 &b o
0.005 0.072 -0.355 4 GS
0.007 0.023 0.110 3 2
0.005 0.037 0.179 4 3

(Jlﬁ...:‘ :f ‘6)‘°°L'. AN ‘ui-")hr“ Y ‘&)5‘)]0“"" )
(1: Pretest, 2: Posttest, 3: Retention, 4: Transfer)

O3l B ogejlit al>pe 5l amgh slo e ;0 was o plis (7)) Jgao 10 (Jgyii (omind (9ol gl
uﬁ).m.u Jlﬁ.u‘ 4.1.‘>).A )o u;u...u °9)§ L M GS 9 Pp sSET 6[&05; u..m w‘\) 0?5 d)lol.uuo J)LD‘

Ao oo lid 1) it sleog,S o b e dslie () Jado asiiils 299,950
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Table 4- One-way ANOVA test results for comparing variables in research groups

eSSl ol Egozxo
@olobxe Ol y9dexo 6°|}T Wl y9dzxo Ol s’ obe)
Sig f Mean Degree of  Sumof  Changes time
squared  Freedom  squares
0.154 1.858 0.003 3 0.010 Between oFIo
groups Pre-test
P57 o csﬂﬂw
0.001 6.842 0.011 3 0.033
E;ert(\)/n%esn Post-Test ook o515
29 O Pass
sl )
0.001 10519 0.012 3 0.037 Between Sk density
groups Retention
P35 O s
0.001 36.014 0.032 3 0.095 Between
groups Transfer
0.510 0.785 0.012 3 0.035 Between OF o
groups Pre-Test
0.001 11.521 0.152 3 0.457 Between o303 )
groups Post-Test ool s
295 O Pass
= laobs
0.001 7.445 0.083 3 0.248 Between ) °°_~~ accuracy
groups Retention
295 O e
0.001 61.204 0.328 3 0.983 Between
groups Transfer
(5“5)'?&’34- . " .
0.228 1511 0.006 3 0.017 Between 0P o
groups Pre-Test
0.001 6.514 0.168 3 0.504 Between OF o
Post-Test
groups iy
295 O & lool Efficiency
0.008 4.590 0.080 3 0.241 Between e
groups Retention
P35 O s
0.001 7.261 0.290 3 0.871 Between
groups Transfer

(_ng).M )o d.o-vu (_glsbos; U"" JLM‘ 9 L;)ool; ‘U?‘A)—‘U’“" 4.l>).a )O cu\.@éso UL"‘"’ @‘)&SJ 6‘9.11 U?A)T C.il.u
uyo)i )‘ ‘_ngos)f MD.> Ml&a (5‘)" u.s‘).'Lu ‘(P<~/~(}) W‘\) \)9}9 ‘_g)lol.u.a ujL‘U @l)lf 9 le.' V\Sb su.ul) pfl).,

o eolawl ‘5:5).049; ;...J.u 5
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Table 5- Bonferroni post hoc test results for comparing pairs of groups in research variables
8 laibew! glas il Juolis

Gololxw JUUELY
)Si Standard Mean GroupJ  Group | Variable
g Error Dfference
0.029 0.01845 -0.05536 =57
SET
. ] o o515
0.001 0.01845 -0.07812 SO o il oo Pass
PP Traditional  Post-test .
N density
0.031 0.01845 -0.05484 S o
GS
0.010 0.01540 -0.05244 57
SET
L - - loob
0.001 0.01540 -0.08392 SO e = G0
PP Traditional Retention
0.003 0.01540 -0.05949 $3k o>
GS
0.001 0.01329 -0.11026 o7
SET
0.001 0.01329 012324 SHow e J
PP Traditional  Transfer
3L
0.001 0.01329 -0.10024 G o
GS
0.033 0.05142 -0.15201 =S
SET
0.001 0.05142 027967 ST - o
PP Traditional  Post-test
3L
0.001 0.05142 -0.23694 Gt o
GS
0.039 0.04713 -0.13632 =S
SET
5 oy lsaly
0.001 0.04713 -0.21766 3 ol = S0
PP Traditional Retention B
0.022 0.04713 -0.14664 “”ég“’ Pass
i accuracy
0.001 0.03271 -0.27270 =S
SET
b oy Lot
0.001 0.03271 037514 SHows e J
PP Traditional  Transfer
3L
0.001 0.03271 -0.39127 & o
GS
L - B
0.021 0.03271 -0.10244 SO R
PP =Sy
3L
0.005 0.03271 -0.11858 Sk o SET
GS
5 ] s
0.010 0.07181 -0.24400 i = OFIo s

SET Traditional  Post-test  Efficiency
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Table 5- Bonferroni post hoc test results for comparing pairs of groups in research variables
8 laibew! glas il Juolis

[K STy
G)Si Standard Mean GroupJ  Group | Va"r"iable
g Error Dfference
0.008 0.07181 -0.24900 & 'P“;"”
3L
0.003 0.07181 -0.27900 G
GS
0.032 0.05913 -0.17500 57
SET
il e pes lssb
0.017 0.05913 -0.19000 S5 O o St
PP Traditional Retention
3L
0.040 0.05913 -0.17000 G o
GS
0.006 0.08943 -0.32000 =57
SET
b e i
0.002 0.08943 -0.35000 S - J
PP Traditional  Transfer
3L
0.002 0.08943 -0.34900 ‘5’é§‘“’
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Soisel Job 5o aiiles oo oligelss il jo ol (Bllail sla,lid) 51925 ) slateds € S0l baoead i L1538
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oololyy Nsd oo oolaial il x50k (b slun; s o 6 sbrons] (ul S Al Gols lis sl
s Sl 4y (532975 5 i wdge 5l e 85 O 0 45 398 o0 ety S é gel et 0
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ey (S 09,5 & Caomd JUl al> o 15 GS 5 PP SET (slaog 5 5,Slas (rizren lils 298950
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