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Abstract

The purpose of this study was to design a quantitative model of influential factors on the
national and international development of Iranian chess. The research method was
correlational which was applied (in terms of purpose) and exploratory (in terms of nature).
The statistical population consisted of 82 academic, executive, and sports experts in the
field of chess, selected using the available sampling method. The research instrument was
a 55-item researcher-made questionnaire with total reliability of 0.876. In order to analyze
data, descriptive statistics (mean, standard deviation, frequency, frequency percentage,
etc.) and inferential statistics (exploratory factor analysis tests using, confirmatory factor
analysis, and structural equation model by least squares) were used. The software was
SPSS version 22 and Smart PLS 2 (beta). The results showed that all the factors are related
to the national and international development of Iranian chess. These factors are the
desired model of development (f= 0.811), globalization (B= 0.802), management and
planning factors (f= 0.796), talent identification and education (= 0.782), development
of coaches and human resources (= 0.731), hardware equipment (B= 0.707), motivation
and support of human resources (f= 0.686), climatic conditions (= 0.679), competitions
and sports camps (B = 0.664), budget and financial resources (f= 0.655), sports diplomacy
(B= 0,568), coordination and communication (= 0.516), and technology (f= 0.508).
According to the results, relevant managers and organizations such as the Chess
Federation can take operational steps to develop chess in Iran. Due to the gap in the
research literature, we can use these results to complete the theoretical foundations of
chess.
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Extended Abstract

Purposes

1. Investigating the relationship between talent identification and education
with national and international development of Chess

2. Investigating the relationship between coordination and communication with
national and international development of Chess

3. Investigating the relationship between management and planning factors
with national and international development of Chess

4. Investigating the relationship between budget and financial resources with
national and international development of Chess

5. Investigating the relationship between development of coaches and human
resources with national and international development of Chess

6. Investigating the relationship between hardware equipment with national
and international development of Chess

7. Investigating the relationship between competitions and sports camps with
national and international development of Chess

8. Investigating the relationship between motivation and support of human
resources with national and international development of Chess

9. Investigating the relationship between climate condition with national and
international development of Chess

10. Investigating the relationship between desirable model of development
with national and international development of Chess

11. Investigating the relationship between globalization with national and
international development of Chess

12. Investigating the relationship between technology with national and
international development of Chess

13. Investigating the relationship between sports diplomacy with national and
international development of Chess

Materials and Methods

This study was a correlational, applied and exploratory research. The population
consisted of 82 academic, executive, and sports experts in the field of chess. These
people were managers of the Ministry of Sports and Youth and the Chess
Federation, and experts in the field of chess, FIDE professors, international
professors, national and international champions, club players, heads of provincial
chess boards. They were selected using the convenience sampling method. The
research tool was organized in two parts; the first part was related to demographic
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characteristics while the second part was related to the main research questions.
This questionnaire was the result of in-depth and semi-structured qualitative
interviews of researchers with chess experts (managers of the Chess Federation
and experts in this field) (N = 17). The instrument was a 55-item questionnaire
with total reliability of 0.876. In order to analyze data, descriptive statistics (mean,
standard deviation, frequency, frequency percentage, etc.) and inferential statistics
(exploratory factor analysis tests using, confirmatory factor analysis, and
structural equation model by least squares) were used. The software was SPSS 22
and Smart PLS 2 (beta).

Findings

The results in the descriptive section showed that 75.6% (62 people) of the
participants were male and 24.4% (20 people) were female. 13.4% (11 people)
had an academic degree in physical education and 86.6% (71 people) were in other
majors. 50% (41 people) had a bachelor's degree, 41.5% (34 people) a master's
degree, and 8.5% (7 people) had a doctorate. The results of Cronbach's test
showed that the reliability of 13 factors (components) is higher than 0.7, which is
acceptable and the total reliability of the instrument was 0.876, indicating that the
measurement tool is suitable. The table below reports the relationship between the
thirteen factors (components) and the general concept of research (national and
international development of chess).

Tablel- Relationship between the thirteen components with the concept of national
and international development of chess in confirmatory factor analysis

load factor of

Result ,T_ Standardized Concept Components (Factors) Row
Value R
coefficients
Conf 16/119 0/782 Talent 1dent1fi_c-at10n and 1
education
Confirm  5/706 0/516 Coordination and 2
communication
Confirm 20/054 0/796 Management and 3
planning factors
Confirm  8/636 0/655 e 4
resources
Confirm 11/847 0/731 T Tt e L Gy s I T
- G 1 and human resources
Confirm 14/113 0/707 rona Hardware equipment 6
Dizrels g Competitions and sports
Confirm 11/361 0/664 of Chess 7
camps
Conf 10/626 0/686 Motivation and support
of human resources
Confirm  8/322 0/679 Climate condition 9
Confirm 15/733 0/811 Dzl bale st 10
development

Confirm 20/012 0/802 globalization 11
Confirm  4/230 0/508 Technology 12
Confirm  7/740 0/568 Sports Diplomacy 13
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The results showed that the load factor of standardized coefficients is more than
0.4, and the values of significance coefficients t in all factors were higher than
1.96, implying a significant relationship between factors and the overall concept
of the research.

Conclusion

In general, the results showed that all factors are related to the national and
international development of Iranian chess. These factors are as follows:
Desirable Model of development, Globalization, Management and planning
factors, Talent identification and education, Development of coaches and human
resources, Hardware equipment, Motivation and support of human resources,
Climate condition, Competitions and sports camps, Budget and financial
resources, Sports diplomacy, Coordination and communication, and Technology.
Research limitations include: 1) the lack of cooperation of some officials, and 2)
the difficulty in accessing information and chess programs of other countries. Due
to the gap in the research literature, researchers can use these results to complete
the theoretical foundations of Chess. According to the results, relevant managers
and organizations such as the Chess Federation can take operational steps to
develop chess in Iran. It is suggested to focus on finding talents in talented
provinces or cities in the field of chess. It is suggested to cooperate with the
Ministry of Education to develop talents and hold competitions. It is also
suggested to increase the budget of the Chess Federation by attracting financial
Sponsors.
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Table 3- Results of KMO index and Bartlett’s Test

,.3,.>Lo.o
LEIY o oaoanlic P o
Result criterion Observed Default
values
: 0.70 ;I = . :
sl ol ol S cy505]
N More than 0.745 e G35
Confirmation KMO Test
0.70
90‘55 )‘Jjbz
- - 4142.738 Amount of Chi-
squared test 9,8 0o
- - 1431 3l z0 =t
Degree of freedom Bartlett’s
ol 0.05 51 2os (P) 5 oline e Test
o Less than 0.001 o
Confirmation 005 Significane
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Table 3- Evaluation of mean, standard deviation and reliability of questionnaire

components
Wi o ps
¢lis,s l o,Lat.iL';*:; «.él(;:dl aSileo Nq,st;ﬂ.m"f tbailse
Cronbach's standar mean Umbero Components
alpha deviation items
coefficient

ohyansobisel 5 pholasial )

0.774 0.443 4.384 6 1. Talent identification and
education
olbls,)l s Sl Y
0.707 0.659 4.420 2 2. Coordination and
communication

Sl g upde Jelss ¥

0.749 0.406 4.353 8 3. Management and planning
factors
Sl mle g a4z ¥
0.845 0.519 4.390 4 4. Budget and financial
resources

Sl G935 9 Gl o drasgs O

0.824 0.521 4.325 3 5. Development of coaches
and human resources
138 Cows Ol o £

0.763 0.430 4.445 4 $I5 e

6. Hardware equipment

09 slagsl s Sliles ¥
0.785 0.484 4.601 3 7. Competitions and sports

camps
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Table 3- Evaluation of mean, standard deviation and reliability of questionnaire

components
SWT o
lig,S | a)l.lsw(; dl(;:u‘l aSils Nq,f;l.m"f toailjo
Cronbach's standar mean Umbero Components
alpha deviation items
coefficient
Sl i 5l Coles 5 L35Sl A
0.816 0.529 4.284 3 8. Motivation and support of
human resources
o8l Loyl 5 A
0.914 0.685 4.786 2 e
9. Climate condition
wrg ogllas (595U -
0.734 0.573 4.140 2 10. Desirable Model of
development
Lo slez )
0.860 0.479 4.417 4 afghit
11. globalization
IRCEIRL ¢
0.721 0.546 4.097 2 S35
12. Technology
Lol Y
0.834 0.524 4.282 7 9 e
13. Sports Diplomacy
0.876 0.507 4.252 50 S sy
Total guestionnaire

5 b loaifie (il 5 o IV 3 iy (aile) e V¥ (il ol (i i S pns]
el (g 5031adl Il ogoglhe 5l Sl aS ael caws 4 JAVE Il S L ioren g ol
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Sn 1 S5055S5 e s CFIVAP) (Sl i b ol a5 Al 45,5 slots
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Table4- AVE values and reliability indices

ELsg,S Wi Sy bl
R Cronbach's Composite ~ AVE e
Square alpha reliability 0.5) Variable
c0.6) 0.6)
G932 9 Uhigel g (sbolaxivl
0.612 0.721 0.810 0.527 Talent identification and
education
argi ogllas 555l
0.658 0.740 0.654 0.513 Desirable Model of
development
Sl plis 5l coles g (035l
0.470 0.649 0.768 0.531 Motivation and support of
human resources
Sl gl 5 azog
0.430 0.715 0.764 0.550 Budget and financial
resources
158] s Ol g
0.499 0.734 0.786 0.584 < S
Hardware equipment
Sl 595 9 Dbz o drmgs
0.534 0.671 0.777 0.538  Development of coaches and
human resources
0.258 0.650 0.755 0.606 S35
Technology
0.642 0.629 0.783 0.575 djug%
globalization
0.323 0.814 0.864 0/482 2359 G“L“LN
Sports Diplomacy
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Table4- AVE values and reliability indices

EligS Wi S o bl
R Cronbach's Composite AVE JUEt
Square alpha reliability )0.5¢ Variable
)0.6¢> )0.6¢>
0.461 0.690 0.766 0.621 . ot hﬁl’?.
Climate condition
Sraely g Fonde Jolse
0.634 0.774 0.835 0.591 Management and planning
factors
9359 B9l g Dlaslus
0.441 0.657 0.815 0.599 Competitions and sports
camps
olbls )l 5 Soles
0.266 0.632 0.806 0.676 Coordination and
communication

ooliiwsl ' SV g Jygd L yile g, 5l Ghegh Sl g bl Jaw 6l STy (2lyy oy sl
ol ;a8 15 aS (AVE) oo zl meul yuil)ly (oSl jdo O Jou mls 4y azgi Lol
a5 a3l (695e8) i o2 Sl iie Koo Lojle o San (e 51 i o0l p i Sle
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1. Fornell & Larcker
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Table5- Correlation coefficients between hidden variables and the square root of
AVE
9 8 7 6 5 4 3 2 1 Leailzs

Sogpnigel g lislasi )
0.726 Talent identification and
education

el e los 5 35 Y
0.729 0.460 Motivation and support of
human resources
e ale g dmagy ¥
0.742 0549 0484 Budget and financial
resources
il S o ¥
Hardware equipment

0764 0380 0370 0.583

hedl g8 5 oo e B
0733 0468 0510 0435 0588 Development of coaches
and human resources
gL
0788 0455 0368 0538 0600 0461 = h'ﬂ.}_
Climate condition
Sipeli g (e Jelse ¥
0769 0470 039 0452 0556 0422 0.620 Management and planning
factors
g kgl 5 lides A
0774 0386 0432 0398 03535 0432 0450 0365 Competitions and sports
camps
elllsl g Sealea 8
0822 0215 0479 0338 0214 0270 0494 0333 0326 Coordination and
communication

o ple ol a8 )3 35290 ladls )0 a5 ol gl ;o (9Se sl yiie AVE Jda jlaie
03l i (Shol Jld g (i Slaals 50 a5 o] s (Sinos jluio Szl 8,5 1,8
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Table6- Investigating the fit of measurement model (reliability) using partial least
squares (PLS) in the national and international development model section

shole 5
el pé polio ol po
T 5,lol B) 5, laitew! Ym0 ailzo
Valuesof | pad factor Questions Components
significant of

coefficients  standardized
coefficients

2.739 0.332 i 0325 oy Lol
3 ki el sy

5.806 0.617 .
Core p 9635 po sla s
b ool 2peall v de=c
13.169 0.725 PR ot o 0 ;’l »
B 99098l 9 bslasiul
5 yme ylo e 5l 6 S0 f At aati
9.704 0.725 5 e Gl Sl So e 1. Talent |dent|_f|cat|on and
ab zskaw education
9.962 0.730 al @kt ane) ) Siagh
b isles oSS 5,155,
11.141 0.698 oy ole sl XS g
0 1.5 awos 3510 b LL3 |
6.524 0.788 b d b "
ele aiile Slbls)l y Kuabes Y
& Sl b Giel 2. Coordination and
17.358 0.859 s S,l59 9 g gmmen communication

Ol 38 az00 (6l
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Table6- Investigating the fit of measurement model (reliability) using partial least
squares (PLS) in the national and international development model section

shole 5
el pé polio ol o
t s lobiae B) ,lties! Ym0 wail3e
Valuesof | oad factor Questions Components
significant of

coefficients  standardized
coefficients

. G o
9.366 0.703 opte a5 b A
Ogaml 08
» byl el gl8,
8.125 0.607 locin 5 gl
Sk
3.887 0.494 sl 38 Ca ke Sl
ol LS g ol
7.349 0.675 IS S s o
e gl ol Sao0ebz 9 e Jalge ¥
8.378 0.666 s 3-Management and planning
= factors
Alsed OIS Glne ypa>
6.718 0.661
orasie o3l 5l solatul
4.863 0.551 slsraly 3 @ik
Q&:‘“lr’é
9 paasia o3 5l (6 S0
6.591 0.617 i, S ears
359 pole 9 (SNl
9.093 0.768 Ol yad az0gy 59l
3.965 0.560 e sl i
aos sl Jbo cdlas e, b glio g a5 ¥
8.889 0.697 4i5 bl 4. Budget and financial
2 resources
5,752 0643 O sl ot s

Sirp0ap Slblue 4 laps
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Table6- Investigating the fit of measurement model (reliability) using partial least
squares (PLS) in the national and international development model section

shole 5
el pé polio ol po
T sylobine B) 3 st &Y s waile
Values of Load factor Questions Components
significant of

coefficients  standardized
coefficients

Sgal olo WS (o l5F
8.244 0.717 S
Ohals g ooy sl
Gors Sloygs byl Sl G935 9 Gl yo drasgs O
4.483 0.731 .y 5. Development of coaches
=
and human resources

13.088 o758 oot e AU
. . Ol e (8
5.075 o555 ST bl aes
' ' (5 pled oolS)
L ol & b
12.425 0.758 ST o
ab sl Sl i Sl F
7975 0712 sl s Slauli 2l 6. Hardware equipment
' ' ok solais]
50 @b ohg Skl lasl
7.915 0.729 e
27.520 0ggy Tk
' ' &ilwoslel slags )|
00 06 ohite 6,15 5 emopbl 059 L5L‘f’5-‘>)‘ 5 olales ¥
5.7 671 s ol - Competitions and sports
j camps
9622 0741 Sl Glegs)l &)l55
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Table6- Investigating the fit of measurement model (reliability) using partial least
squares (PLS) in the national and international development model section

shole 5
el pé polio ol po
T 5,lol B) 5, laitew! Ym0 ailzo
Valuesof | pad factor Questions Components
significant of

coefficients  standardized
coefficients

Sops 2B, Sleas sl
Sl

10.233 0.754

5 Ll polio 5l coles g (03551 A
sl (GO sl slsl <’ &b jl e 9 oy
22.421 sy 8. Motivation and support of

S
U5 human resources
&l ailialo ai> plazs!

3.708 0.554 )
o OS5
bos,|  Sleag]  Lul e
11.626 0.810 SE R B
Sslweslel o8l Lyl 5 A
Logs )| G359l g2 58 5 9. Climate condition
8.352 0.765 $ogosl Kl v
(_g)'LwooLo‘

Ll ) S 15 13651
21.597 0.927 W S e gl g5 1 -

S Desirable Model of
/ . Desirable Model o
loyseS 5 ool
4.713 0.357 R o $ons development

Sl 1335 ook il

8.116 0.637
St
10.928 0.754 gleciets Ol
Hedlo Gloslez N
12.338 0.731 2 Sende o9 5l s xSo e 11. globalization
Sk whw
5.085 0.623 slashigy 5o s jyi>
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Table6- Investigating the fit of measurement model (reliability) using partial least
squares (PLS) in the national and international development model section

shole 5
el pé polio ol po
T 5,lol B) 5, laitew! Ym0 ailzo
Valuesof | pad factor Questions Components
significant of

coefficients  standardized
coefficients

d‘L‘b)l)S'.af )l oolaiwl

14.306 0.930
s 53955 Y
2345 e EENSTUSN 6;5 JLge 12. Technology
9ol g
“om Sliles (Gbiya g pliel
3.912 0.513 L
10.932 0.791 SHellore sl gl s
8.402 0.703 5 it logs | 3 S 5
13.131 0.753 Sk olbls) 559 owbelos Y
4.087 0.572 o505 (yar (5555 13. Sports Diplomacy
3.908 05gs ST oke s
el
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T ke
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Table 7- Relationship between the thirteen components with the concept of national
and international development of chess in confirmatory factor analysis

il pd Slale )l
il s palie m
i R TYREINES s
S
Result '8l Load factor of Concept Components (Factors) Row
T-Value Standardized
coefficients
e Goar 3 il 3 sl
L 16.119 0.782 Talent identification and ‘
Confirmation .
education
als albls )| g Senlen
- 5.706 0516 SRl
Confirmation Coordination and communication
ab iy s s L
i 20,054 0.796 St e e v
Confirmation Management and planning factors
.k Lo pole g amose
i 8.636 0.655 s f
Confirmation Budget and financial resources
N ol G 3 e aed
11.847 0.731 ; o
Confirmation s ooy Development of cozliches and
i human resources
i el Il ol
= 14.113 0.707 o I S 7
Confirmation fab Hardware equipment
_Hi; 11361 0660 National and s laes 5 lil v
Confirmation ' ' international Competitions and sports camps
} development e i e 5
el of chess s ‘ ’
. 10.626 0.686 Motivation and support of human ~ *
Confirmation
resources
b B Ly
= 8322 0.679 Eaaterad 3
Confirmation Climate condition
5 5 oglhs o3l
= 15733 0811 s )
Confirmation Desirable model of development
= 20012 0.802 A "
Confirmation Globalization
b 3ol
= 4230 0.508 s 1
Confirmation Technology
-\-'L 9 el
, 7.740 0.568 . W
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Figure 1- Values of standard coefficients () factor structure of thirteen factors in
the development of chess sport in confirmatory factor analysis

1. Hulland
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Figure 2- Model of the development of Iranian chess championship
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1. Covariance-based SEM Techniques (CBSEM)
2. Tenenhaus
3. Goodness of fit (GOF)
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