http://rjms.iums.ac.ir Ve 3T A okt YA o555 15jl) iySiibja gle alan

£ers) € SeNe e oCope 0

;
v

e

&
.~/
£

[ Downloaded from rjms.iums.ac.ir on 2026-01-27 ]

s o

JWAGY 01589 O 5leo 5 (939 Sl Taw g1 (a3 8 g3) 998 (5 5w !

kordifatemeh409@gmail.com (Jstue saiw 55 %) olpnl (lpts < soi)lsd oSl ( b3yg pole 5 (S Can 3 03> ¢ 35 > Ay (658> (ggmuiily 10635 dobold
Ol sl il oS (B39 pole g (S Sy 23S (S o 1B 095 bl e )| s

Ol el soilsd oS> (B39 pole 5 (S S 03Kl (S U5 095 kil D)2 (29 Do

Ol ol (Sl et > G oIS (39 pole g (S G 0ty (I o B 095 ylpolisl 1 AL LS el

EXR €3

Ubb)‘g..\g’ls _ : . i e ;
i 5L (Bloilyy dlal 8B L Sl e oS W8l oo pglie e (Pigel (6153 2 She Jalge I (S i8R g e
o ALY ol Ol 5 (5950 035 oy (b (D)) 2965 ()83 J1 3l gy I Baa cplpl a8l S5
(ohd i higel 29 Jl
e eSS O 3l eejay Ck 6K 0090 L el oy m0sa3l Ot b b oilel e adllae ol 53 it s 15 (g
(P9 i3Sl by (igel 09,5 A )3 (ol s 4y g DI o yed By i FO 029 aed Ao ALY s gl 23l
535S bl 5 (0,5 Ol lSS GRSV e elpl 4 GBAISES b (el i Al peyd B )S 518 J S g s djgel

i 550 sl slpl & laog S igeil iy sl 5l am izl MABC-2 (0] Jallygtias b 3illas (lojion (3,5
L g ()10l dlo o) oo pod o At S5 g ¢ o5 il )3T 51 ur aloliD bl yn duds ¥ atin yo g atn iS5
A oyl sy by g Gl @SS i Ve glial 4 A S b o (JUEs! als yo) alold )3 o w38
25 5 ol s 3 655 CoSel L oy B i,

O Ot (P e fe0) Wb Bl s 3,Slas I e dgupg el Jas g Jad e Bgy 93 pa 48l LS ol slaaidl
09yS 3, Sdoe g (P < o/00) cily 395y ()ld ixe ciglis Sgpd (35S0l 5 by 5)Shas (5 o g Jad 1uf 05,5 9
D9 R )90 93 b )3 (et

390 G55 g eBl)d 5, Sos Sy (sl Goolios 53 (S 8 B9y Canl @l ) IS gy 16 5 Aot
bl e yome 2958 3,509 2 sanb 9 3, AT o sl il

Vo[BIV il G

Ve ANY ol b

005 )5S sgdlin 385
D)5 Jlo ol a5 o Lo a0

lio ol sbciwl oguls
Kordi F, Arsham S, Parvinpour S, Lotfi G. The effect of constraint manipulation (non linear method) on the

level of intrinsic motivation and skills in girls aged 7 to 9 years. Razi J Med Sci. 2021;28(9):157-171.

wawl 43 )5 o y9u0 CC BY-NC-SA 3.0 by §alloo SIHT (w piand s yg004y allite ¢yl plituisl™

YoV


https://orcid.org/0000-0002-4290-8848
https://rjms.iums.ac.ir/article-1-6923-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-27 ]

Razi Journal of Medical Sciences. 2021;28(9):157-171. http:/rjms.iums.ac.ir

\e21PaN 40 AjisiaAIuN ued|

[ Original Article

The effect of constraint manipulation (non linear method) on the level of intrinsic
motivation and skills in girls aged 7 to 9 years

Fatemeh Kordi: PhD Student in Motor Development, Faculty of Physical Education and Sports Sciences, Kharazmi
University, Tehran, Iran (* Corresponding author) kordifatemeh409@gmail.com

Saeed Arsham: Assistant Professor, Department of Motor Behavior, Faculty of Physical Education and Sport Sciences,
Kharazmi University, Tehran, Iran

Shahab Parvinpour: Assistant Professor, Department of Motor Behavior, Faculty of Physical Education and Sport
Sciences, Kharazmi University, Tehran, Iran

Gholamreza Lotfi: Assistant Professor, Department of motor behavior, Faculty of Physical Education and sport sciences,
Shahid Rajaee Teacher Training University, Tehran, Iran

Abstract

Background & Aims: Motor learning is one of the complex processes that affect many Keywords

factors in this process. Among the factors influencing this process can be briefly Linear pedagogy,
mentioned the type of pedagogy, the type of skill and its complexity, and the .

psychological and motivational factors of the learner in the learning process. Targeting- Nonlinear pedagogy,

Inhibition skills are a dynamic action that requires a close connection between a
person's movement and the spatial and temporal constraints exerted by a moving target o o
(e.g., "ball"). Through a process known as perception-action pairing, the "receiver" uses Intrinsic motivation,
dynamic external information that changes the spatial / temporal properties of the ball L
(perceptual constants) to schedule and control the receiver's performance. These

perceptual constants can be mathematically described as nonlinear algorithms; in this

way, information can be extracted to guide the action. Using nonlinear algorithms, these

nonlinear algorithms argue that the process of learning is not a continuous linear

progression of behavior but a sudden and discontinuous change over time. The learner

must consider a nonlinear dynamic system that includes many components that interact

to execute a fixed pattern. The operational solution is facilitated by the interaction of

individual, environment, and task constraints that form the boundaries of goal-oriented

behaviors. In this approach, unlike previous approaches to motor learning, there is no

central controller (such as a coach) to determine how a behavior should be performed.

Interceptive task,

Chu et al. (2007) first coined the term "nonlinear pedagogy" so that educators could Received: 14/09/2021
benefit from these theoretical concepts simultaneously. According to the constraint-led .
approach, the nonlinear teaching method defends the manipulation of key constraints to Published: 14/12/2021

form the learner's boundaries and the learner can discover the motor solution. Therefore,
the purpose of the current study was to compare the effect of linear and nonlinear
pedagogy on intrinsic motivation and the success rate of receiving a interceptive skill in
girls aged 7 to 9 years in Boroujerd.

Methods: The strategy of this research was quasi-experimental and pre-test-post-test
research design and 7-day follow-up period. The present study was also applied
research in terms of purpose. Also, the present study was conducted in the field. The
statistical population of the present study was 7 to 9 year old girls in Boroujerd.
Participants in this study were 45 female students aged 7 to 9 years with normal vision
who were selected in an accessible and purposeful manner based on obtaining a
minimum score of 20 in the practical test of MABC-2. Based on the pre-test scores,
participants were divided into three homogeneous groups of 15 people with linear
pedagogy, non-linear pedagogy and control. Measurement tools included a MABC-2
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and Ryan (2008) Internal Motivation Questionnaire. The task of this study included the
simultaneous throwing and receiving test of MABC-2 test. In this task, participants
stand 2 meters from the wall and then throw a tennis ball at the wall and try to catch the
rebound. Participants were trained to use only their hands to catch the ball and not to
use their chests. Also, participants should not allow the ball to hit the ground. According
to the test instructions, the participants threw and received the ball in 10 attempts.
Participants were introduced to the objectives of the research and how to score and
perform the tests. The present study included pre-test, intervention (practice), post-test,
retention and transfer phases. At first, participants practiced throwing and receiving
skills 5 times to get acquainted with the task. In the pre-test phase, participants first
completed an intrinsic motivation questionnaire, and then participants attempted to
throw and receive 10 attempts. In the intervention phase (practice), which lasted for six
weeks and 2 sessions per week, the linear and non-linear training groups performed the
relevant exercises. It should be noted that during this period, the control group
performed their usual and daily activities. In the post-test phase, which was performed
exactly after the last training session, in the retention phase, which was performed after
seven days of non-training, and in the transfer phase, by increasing the distance between
throwing and receiving by half a meter, participants performed 10 tried to throw and
receive. Data were analyzed by analysis of variance with repeated measures.

Results: The results of intra group analysis of variance test with repeated measures on
the last factor revaled that nonlinear pedagogy (P<<0.05) and linear pedagogy (P<0.05)
significantly increased participants' receiving scores. The results of Benferoni follow-up
test showed that nonlinear pedagogy improved scoring from pre-test to post-test (sig =
0.001), retention (sig = 0.001) and transfer (sig= 0.001). Other results showed that linear
pedagogy improved scoring from pre-test to post-test (sig = 0.0001), retention (sig =
0.0001) and transfer (sig= 0.001). Other results showed that the participants of the
nonlinear pedagogy group had higher scores in all stages compared to the linear
pedagogy group. The results of covariance showed that nonlinear pedagogy had a
significant effect on participants 'intrinsic motivation and increased participants'
intrinsic motivation.

Conclusion: The results of the present study showed that linear and non-linear
pedagogy improve interceptive skills (receiving) and internal motivation of 7 to 9 year
old girls and non-linear pedagogy compared to linear pedagogy further improve
receiving skills and intrinsic motivation of girl children. Therefore, according to the
results of the present study, educators and specialists in the field of children's sports are
recommended to use non-linear pedagogy when their goal is to increase and improve
control skills (receiving). However, considering that the present study was conducted
among 7- to 9-year-old girls in Boroujerd, therefore, caution should be exercised in
generalizing the results to other primary schools in this city and other schools in the
country. Although the present study and previous studies in this field provide
significant insights into the value of nonlinear pedagogy in understanding perceptual
perception, note that these studies are almost exclusively using dynamic systems
paradigms and constraint led approaches. Extensive use of neuropsychological or
physiological models to determine the extent and depth of this effect is valuable.
Therefore, it is suggested that in future research, the effect of nonlinear prdagogy on
neural mechanisms, qualitative processes and variability of movements be investigated.
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