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Abstract

The aim of this study was to compare the role of linear and nonlinear training on team and
individual creativity in beginner futsal players. In this study, 30 students from Tabriz
University participated voluntarily. Subjects in each of the linear and nonlinear groups (15
people in each group) were randomly divided and practiced futsal game and futsal skills
for three months. Variables dependent on film analysis method were measured. The results
of analysis of covariance for appropriate and inappropriate actions and descriptive
statistics for creative and original action and team creativity showed that the nonlinear
method is better than the linear method. These results emphasize the manipulation of
constraints instead of providing feedback and pattern and are applicable to educators and
teachers, and it is recommended that these people be trained to use new learning methods.
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Extended Abstract

Background and Purpose

Recently, an important issue that has attracted the attention of motor
behavior researchers is how to provide practice to help the learner to have
more creative movements (1,2). Two linear and non-linear teaching
methods seem to be effective in this regard. Linear method seeks an ideal
pattern (3), but in the nonlinear method, the person practices different ways
by being in the exploratory environment, and this makes them have
different ways to perform an action (1) . Therefore, non-linear method
seems to be effective in increasing creativity in sports teams; but studies to
confirm this claim are limited, and this study seeks to answer the question
of what educational method is effective in promoting creativity. Therefore,
the aim of this study was to compare the effect of linear and nonlinear
methods on team and individual creativity of Tabriz University students.

Methods

The present study was a quasi-experimental study. The participants of this
study were all male and were also beginners in the sport of futsal. Their
mean and standard age deviation was 25.77 and 3.47. Inclusion criteria
were: 1. Beginner in futsal, 2. Informed participation and obtaining
consent, 3. complete physical and mental health based on the university
health record, and 4. Lack of experience in sports such as football, which
is similar to futsal. For confirmation of being beginners, an expert
eliminated those who seemed to be at a high level in futsal. All participants
received and signed a written consent and were insured by the authors for
one year.

Measurements

Film analysis was used to measure individual and team creativity. Each of
the pre-test and post-test games were filmed by two cameras mounted
approximately three meters from the ground and scored with expert opinion
(4,5) . Participants in this study were selected by convenience sampling
method. The selected individuals were randomly divided into two groups:
linear (n = 15) and non-linear (n = 15). Before the start of the interventions,
the pre-test, which was a futsal game, was performed in both groups. After
the intervention, a post-test was performed. The interventions were
performed in 12 weeks, the share of which was two sessions per week and
each session lasted one and a half hours, which included practicing futsal
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skills, playing futsal, cooling down and warming up (6,7) . In the linear
method, the presentation of pattern and feedback was considered, but in the
nonlinear method, the manipulation of constraints (8). In individual
creativity, appropriate, inappropriate, original, and creative actions were
the criterion for decision, but in team creativity, the number of actions was
considered.

Results

The results of independent t-test showed that between linear and non-linear
groups in age (t 1, 28) = 6.72, p = 0.09), weight (t (1, 28) = 2.22, P= 0.11) and
height (t (1, 28) = 3.09, p =0.1) there is no significant difference. The results
showed that, in the post-test, creative (11) and original actions (22) in non-
linear group were more than creative (8) and original actions (15) of linear
group. To investigate the effect of training in linear and nonlinear groups
on individual creativity (appropriate and inappropriate actions), the actions
performed by each player were analyzed using analysis of covariance. The
results of this test have shown the significance of practice effect on
appropriate (F 1,28y =6.11, P =0.00, ETA = 0.12) and inappropriate actions
(F 1,28y =0.48, P =0.00 0, Eta = 0.15). For team creativity, out of 36 team
actions performed in the pre-test and in two games, 17 actions were
performed by players in the linear group and 19 actions were performed by
players in the non-linear group. In the post-test, out of 44 identified of team
actions, 18 were performed by players in the linear group and 26 by players
in the nonlinear group.

Conclusion

In general, the result of this study emphasizes the efficiency of
manipulating the environment instead of feedback and pattern. Beginners
need independence and this is addressed in a nonlinear way. According to
the results of the present study, it seems that the method of manipulating
constraints is an effective method in promoting individual and team
creativity, and this requires specialized training of exceptional teachers and
nationwide training of nonlinear methods.

Keywords: Linear method, non-linear method, individual creativity, team
creativity, futsal
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Table 2 - Skills practiced in all sessions in both intervention methods
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Table three. Identified individual actions to measure individual creativity
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Table 3- Identified individual actions to measure individual creativity
oy Jos
gy 500 Ceaws 5l g 80 g0 j5ee iy > Caos SO 51 g S50 Sl Loy
WS (oo 58 ol @

Gl bam o WA 32 5l ey 5 9 0000 a5 ) 0 LS L S
Spe ol lyog K00

3950 w9 JU0 a5 w200 jee 1) o8 Gy e VL S5k o &b Jayo

b B by wS oo By Cenl 08 >0 S LS by S0

AV P

) o L Frrélir bl aelby; Juyo
W30 IS > g pé sl S Sl 0 S el S n

Bt SL A5 (o0 &5 > gl 4 Sy b &S J o 55k
WS (o0 S8 K0S s )3 9 39Bs0
WS (o0 o3liinl > 0 sl 395 e 5 OS5k o b ey
Pl onbes e S S5k ©pl
WS (o

ET

o ColS gl

. . L sl t
S s e 50 5S050 g

S e

b 1y ol e 2 Sl 555

S g g

S esls
&S o L . )
e 2 09 b g
S i s 53 S5k Dgd N
B Ge
A8
WS (oo ol (535 a2 sl b s, 5l St L sork oo
b6l s S 955 e e 290 gl )] 0 | g8 OSuk
L dyly S e b 0l 58 (5l 45 5 5boy i 405 5 Sy oo
Sl ax 04
Ve dp0 @55 & (252 Oyp0h S5k OIS 5 g
WS (oo oolatal (53,5 28L s sl i RSl 5 p sl JBIS Sk Frflip sk L
WS (o0 8Ly | 095 Fp el in b e b oSk Pl b oo b
WS (oo S8l |y o9 S el 5 b sk oSt Frmflie sk st

013 00 4S5 095 by 5 50 Iy (o)l ogi oS5k sbole <l
ol S gk 08 oo ZBL o 1) F i el b S L L

s . . Pl b b goles 8l
0,0 518 Spl iy pé gb iy o by




Voo b FO o jlod Y 058 ¢ o5 y> b, W

©0 8 oS i (gl o Lol (63,3 Jlasl - Jgu dalo!

Table 3- Identified individual actions to measure individual creativity
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Table four. Classified actions to examine team creativity
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Table five. Demographic characteristics of the subjects
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26.71+3.44 24.83+3.61 25.77+3.47 &=
Age
78.92+3.91 77.9+3.92 78.41+3.91 059
Weight
179.24+4 .81 181.97+4.47 180.60+4.64 “u
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Table 6- Identified actions for individual creativity by group

Total s Gb”" ‘-"‘E’ Group o9,
Nonlinear Linear
1844 924 920 Pre teSt&sA)‘Tui'ﬁ Total of Jles! ggomme
2199 1200 999 Post test 5031 action
810 410 400 Pre test g3l i
. Adequate ..l
1225 704 521 Post test 031
1034 514 520 Pre test se31 s
o w Non adequate ...t
976 496 478 Post test 5031
Pre test o ;] 2
22 1 1 P Original el
37 22 15 Post test 50,/
2 4 Pre test g1 )
° el Creative s>
19 11 8 Post test 5031
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Figure 1- Percentage of actions performed by players in each of the training groups
in pre-test and post-test
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