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Factorial invarianceof thePhysical Sdf-Concept Scalein M exican sudents
Invarianza factorial de la escala de autoconcepto fisco en hombres y mujeres estudiantes universitarios
EliaVerdnicaBenavides Pando, Jos2 René Blanco Ornd as, Jesis Enrique Peinado Pérez, Julio César GuedeaDelgado, Martha
Orndas Contreras
Universidad Auténomade Chihuahua(México)

Abstract. The present study analyses the psychometric properties proposed by Blanco, Blanco, Viciana, and Zueck (2015) for the Physical Sdlf-
Concept Scale (CAF). The total sample consisted of 1,500 Mexican university students, with a mean age of 20.69 years (+ SD = 2.33).
Confirmatory factorial analyses showed that a two-factor structure is viable and adequate for both studied groups (men and women). The structure
of two factors (motor competence and physica attractiveness), according to statistical and substantive criteria, has shown adequate indicators of
religbility and validity adjustment. In addition, the factorid structure, factor loads and intercepts are considered invariant in the two groups studied.

However, differences between the two groups for the factor means were found. Further research should replicate these findings in larger samples.
Key words: measurement invariance, factorial structure, construct vaidation, multi-sample confirmatory factor analysis.

Resumen. El presente estudio analiza las propiedades psicométricas propuestos por Blanco, Blanco, Vicianay Zueck (2015) para la escda de
autoconcepto fisico (CAF). La muestra total fue de 1500 universitarios mexicanos, con una edad media de 20.69 afios (+ DE=2.33). Los andisis
factorides confirmatorios mostraron que una estructura de dos factores es viable y adecuada para ambos grupos (hombres y mujeres). La estructura
de dos factores (competencia motora y atractivo fisico), atendiendo a criterios estadisticos y sustantivos, ha mostrado adecuados indicadores de
guste de fiabilidad y validez. Ademés, la estructura factoria, las cargas factorides y los interceptos se consideran invariantes en las dos poblaciones
edudiadas, sin embargo, existen diferencias entre las poblaciones para las medias de los factores. Futuras investigaciones deberian replicar estos

hallazgos en muestras més amplias.

Palabras clave: invarianza de medida, estructura factorial, validacion de constructo, andlisis factorial confirmatorio multimuestra.

Introduction

Sdf-concept playsacrucid and centrd rolein the devel opment of
persondity, asnotedinthemain psychological theories, apositivesdf-
conceptisthebad sof good persond, socid and professiond functioning,
depending on it, largely, the persond satisfaction, and fegling good
about yoursdlf. In particular, physica self-concept provesto beagood
indicator of mental hedlth and adjustment withlife(Gofii, 2009, Gofil &
Infante, 2010; Linares-Manriqueet d., 2016; Olmedilla, Ortega-Toro,
& Abenza, 2016; Reigd, Videra, Para& Juarez, 2012) sncefeding
comfortablewith our body helpsto generate positive fedings.

Therefore achieving a postive sef-concept is one of the most
pursued objectivesin numerous psychologica intervention programs
(educationd, dlinicd, community, civic...) for which are demanded
grategiesand resourcesfor itsimprovement (Esneola, Gofil & Madariaga,
2008).

For many years, salf-concept hasbeen considered asaone-dimen-
siond and globa construct (Gonzdez, 2005). However, sincethe last
decades self-concept has been accepted as a multidimensiond and
hierarchica congtruct, accordingtownhichthegenerd salf-concept would
be at the top, encompassing academic salf-concept and non-academic
s f-concept (Shavel son, Hubner & Stanton, 1976). Non-academic sdlf-
concept would in turn encompass persond, socid, and physicd sdif-
concept (Shavelson, et d., 1976). The four previous domains would
aso bedivided into more specificity dimensions (Gonza ez, 2005).

Physicd self-concept is conddered one of the most important
markers of people swell-being (Klesges, Haddock, Stein, Klesges &
Eck, 1992; Menéndez & Ferndndez-Rio, 2017; Navas& Soriano, 2016).
Although today the multidimensond nature of physica sdlf-concept
is widdy accepted (Gonzdez, 2005), there is till no conformation
about what the dimensions of this construct are (Blanco, et d., 2015,
Fox and Corbin 1989, Marsh, Richards, Johnson, Roche& Tremayne,
1994). Thefour-dimensiond modd hasgenerdly beenthemost accepted
(Gonzdlez, 2005). Fox and Corbin (1989) first proposed a
multidimensional physical self-concept mode thet comprised four
dimengions sportscompetence, physicd fitness, physicd attractiveness
and strengtth, giving risetothe Physical Saf-Perception Profile(PSPP)
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questionnaire. Later, Gofii, RuizdeAzlia& Rodriguez (2006), based on
thefour-dimensional mode of Fox & Corbin (1989), redefined sports
competition as a physicd ahility. From this work they obtained the
Physicd Sdf-Concept Questionnaire (CAF).

However, one of the main problems of the questionnaires thet
follow thismodd isthe discriminant vaidity, dueto the presence of a
high correlation between thedimensionsthat composeit (Marsh, et d.,
1994; Navas, Soriano & Holgado, 2013). Recently, based onthe CAF,
Blanco et d. (2015) evauated the psychometric properties of this
ingtrument in the populaion of Mexican university students. These
authorsfound atwo-dimensond mode (motor competenceand physical
attractiveness), renaming it themodified CAF (CAF-M). Inadditionto
the factoriad gtructure of an instrument, it is necessary to evauate
whether the samefactor structureisgpplicableto different populations
(Abdo, Lévy, Rid & VVardla, 2006), being gender oneof themain perso-
nd differencesthat could influence physica sdf-concept (Fernandez,
Contreras, Gonzdez & Abdllan, 2011). Consequently, the objective of
the present study wasto examinethefactoria invarianceof CAF-M in
men and women Mexican universty sudents.

The present study concerns not only the factorid structure of the
instrument, but aso the psychometricequivaenceof it different groups,
sinceinthecontext of intergroup comparison, itisessentiad to consder
the need to carry out the adaptation of an instrument of psychologica
measurement that meetsdl criteriaof equivaence, but abovedl, consder
whether the samefactorid structureisapplicableto different groupsof
subjects or, more genericaly, to different populaions (Abdo, et d.,
2006).

Methods

Participants

The sample of 1,500 college students 758 women and 742 men,
was obtained by sampling for convenience, trying to cover the
representation of the different degrees offered inapublic university of
northern Mexico (Autonomous University of Chihuahua, Faculty of
Sciencesof Physicd Culture). Theparticipants ageranged from 18to
36 years, with amean of 20.69 and astandard deviation of 2.33 years.

Measure

Sdlf-concept Physical Questionnaire(CAF-M) by Gofii et . (2006)
modified by Blanco et d. (2015), which condgts of 12 itemsthat are
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grouped into two dimensions or subscales motor competency (sete
items, &=.91) and physicd attractiveness (cinco items, &=.89) thet are
answered according to aLikert scale of 0to 4 points (figure 1).
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Figure 1. Sample response for questionnaire items.

Procedure

Studentsof thedegreesoffered at thispublic university of northern
Mexico. Those who agreed to participate signed the consent |etter.
Then, the instrument described above was applied using a persond
computer (administrator module of the instrument of the scaes editor
of typical execution), inasession of about 20 minutesin the computer
labsof the FCCF. At the beginning of each session studentsweregiven
abrief introduction on the importance of the study and how to access
the ingrument; they were asked the utmost Sincerity and they were
guaranteed the confidentidity of thedataobtained. Instructionson how
to respond werein thefirgt screens; beforethefirgt instrument item. At
the end of the session they were thanked for their participation. Once
theinstrument was gpplied, datawas collected by theresults generator
module of scaleseditor, version 2.0 (Blanco, et ., 2013).

Data Analyses

Thepsychometricd andysiswasagppliedintwostages: 1) Factorid
Confirmatory Analyssand 2) Invariance Factorid Analysis, so that it
could obtain evidence that presents the best properties for the
confirmation of thephysica self-concept questionnaire (CAF-M) scores
in women and men Mexican university students.

A confirmatory factor analys's was conducted for the first sub-
sample using the software AMOS 21 (Arbuckle, 2012). The error
variances were specified as free parameters. In eech latent variable
(factor) one of the structurd coefficients associated wes fixed to the
vaue of one in order to make its scale equa to one of the observed
varigbles(items). Themaximumlikelihood estimationmethod, following
Thompson's (2004) recommendations, was conducted to comparethe
fitindices of severd dternative modelsto select the best one.

In the fit model assessment, the chi-squared tes, the adjusted
goodness of fit index (GFl), and the root mean square error of
approximeation (RM SEA) wereusad asabsol utefitindices. Theadjusted
goodness-of-fit index (AGHI), the Tucker-Lewisindex (TLI) and the
comparativefit index (CFl) were used asincrementd fit indices. Chi-
squared divided by degrees of freedom (CMIN/df), and the Akaike
information criterion (Al C) wereused asparsmony fitindices(Byrne,
2010; Gelabert, et d., 2011).

Ladlly, afactor invariance anadysis of the better mode obtained
was conducted, following therecommendationsof Abd o et d. (2006),
the rdiability of each of the dimensions was calculated using the
Cronbach’sd phaand theomegacoefficient (Revelle& Zinbarg, 2009;
Sijtsma, 2009).

Results

Confirmatory Factor Analyss
According to the results obtained in Tablel in the Confirmetory
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Factorid Andyssof 12 itemsgrouped in two factorsin the sample of
women is optima (GF .960 y RMSEA .060) and according to the
incrementd fit measures and Parsimony significantly higher to the
independent model and very Smilar to the saturated modd.

Furthermore, the confirmatory factor andysis on men's sample
(Tablel) showsagainthat themeasuring modd of twofactorsisoptimal
(GH .961y RM SEA .060) and according totheincrementa fit measures
and Paramony sgnificantly higher to theindependent model and very
similar to the saturated modd.

According to the results of Table 2, in both samples, most items
saturate above .60 in their predicted dimension (factor), which makes
evident an gppropriate convergent validity. Also observed moderate
intercorrelationsamong thefactorsdemongtrating adequatediscriminant
validity between them.

Invarianceof thefactorial structureamongwomen and men

Thefitindexes obtained (Table 3) dlow to accept the equivaence
of thebas c measuring model s between thetwo samples. Although the
vaue of Chi-squared exceedsto that required to accept the hypothesis
of invariance, the indexes GFI1=.961, CFl=.971, RMSEA=.042 y
AIC=478.465 contradict this conclusion, this alows us to accept the
basemodd of invariance (mode without restrictions).

Addingtothebasemodd congraintsonfactor loadswecharacterize
the metric invariance. The vaues shown in Table 3 dlow usto accept
thislevel of invariance. The goodness of fit index (GFI .954) and the
root mesn square error of gpproximation (RMSEA .044) continue to
provide convergent information in this direction. Also, the Akaike
Information Criterion (AlC 515.288) and Bentler comparativefitindex
(CF1 .965) donot suffer largevariationsover thepreviousmodd . Using
thecriteriafor theeva uation of the nested model sproposed by Cheung
& Rensvold (2002), who suggest thet if thecal culetion of thedifference

Table1.

Absolute, Incremental and Parsimony Fit Indexes for the Generated Models. Confirmatory

Factor Analysisfor Women and Men.
Absolute Fit indexes

Incremental Fit indexes _Incremental Fit indexes

Model %2 GFI RMSEA AGFI  TLI CFlCMIN/DF AlIC
Factor solution for women
Twofactors 179.684*  .960 .060 .937 965 .974 3.667 237.684
Saturated 0.000 1.000 1.000 156.000
Independence 5133.224* 310 322 .185 .000 .000 77.776 5157.224
Factor solution for men

Twofactors 182.781*  .961 .060 938 955 .967 3.730 240.781
Saturated 0.000 1.000 1.000 156.000
Independence 4096.161* .342 .284 222 .000 .000 62.063 4120.161

Note: * p < .05; GFI'Z2oodness-of-fit index; RMSEA 2?00t mean square error of
approximation; AGFI22djusted goodness-of-fit index; TLIZZucker-L ewisindex;
CFlZ22omparative fit index; CMIN/df =2hi-squared fit index divided by degrees of freedom;
AlIC2Z?Akaike information criterion

Table 2.

Standardized Solutions for the Confirmatory Factor Analysisin Both Samples
Women Men
Item F1 F2 F1 F2
Factor Loading
1. I'm good at sports .69 .56
2.1 havealot of physical strength 72 .64
5. | have more ability than people of my age to play sports .70 .61
6. 1 can run and exercise for along time without getting tired 71 74
8.1 stand out in activities that require physical strength 74 .63
10. Playing sports I'm a skillful person .78 .68
11. I have alot of physical energy .76 .80
3.1 feel happy with my body image .83 .69
4. Physically | feel satisfied with myself .82 73
7. | feel confident about the physical image | transmit .86 .83
9. My body transmits me positive feelings .79 a7
12. 1 like my face and my body .68 .59
Factor Correlation Matrix
F1 - -
F2 .49 - .70
Note: F1 = Motor Competency F2 = Physical Attractiveness
Table 3.
Goodness of Fit Indexes of Each of the Models Tested in the Factorial Invariance
Model Fit indexes

P df GFI NFH CFl_ RMSEA AIC
Model without restrictions ~ 362.465* 98 .961 961 971 .042  478.465
Metric Invariance 419.288* 108 .954 .955 .965 .044  515.288
Strong factor invariance 524.895* 111 .943 943 .956 .050 614.485

Note: * p < .05; GFI = comparative fit index; NFI = normed fit index; CFl = comparative fit
index; RMSEA = root mean square error of approximation; AlC = Akaike information criterion

Tabla4.
Omega and Alpha Coefficients of Each of the Obtained Factors
Women Men
Factor Q o Q o
1. Motor competency .888 894 .849 .854
2. Physical atractiveness .897 .899 .847 .853
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of the CFl of both nested moddsdiminishin .01 or less, therestricted
modd is teken for granted therefore the compliance of the factoria
invariance. The difference of the CFls obtained dlows to accept the
metrica invariancemodd . We can condudeuptothispoint thet factoria
loads are equivaent in thetwo samples.

Having demonstrated the metric invariance between the sub-
samples weevd uatetheeguiva encebetweenintercepts(strong factoria
invariance). The Indexes (Table 3) show an optima fit of this modd,
evaluated independently aswell as analyzed toward nesting with the
metricinvariancemode . Thedifference between thetwo comparative
indicesof Bentleris.009; thegenerd fitindex is.943and theroot mean
square error of approximation is .050. Accepted then the strong
invariance, thetwo eva uated modd sareequivaent toward thefactoria
coefficients and the intercepts.

Thefactorsobtainedintheconfirmatory factorid andyzesreached,
inmogt cases, v uesof internd consistency above.70in both samples
(men and women); Showing an adequate internal consistency for this
typeof subscales, particularly considering thereduced number of items
(Table4).

Contragtsof themeansof thefactorsamongwomen and men

Once proved the factorid invariance, the differences among the
means of the factors from the two groups were estimated taking asa
referencethewomen’ssample, establishing 0 astheva ueof themeans
forthissample, congdering fredy theva ueof themeansfor thesample
of men. Restrictionsabout regress on coefficientsand interceptsrequired
for the contrast among themeansweremadeautometicaly through the
oftwareAMOS 21 (Arbuckle, 2012). The results of the comparisons
indicated that themeansof motor competency and physicdl attractiveness
factors were sgnificantly higher .816, p <0.001 and .294, p <0.001

repectively) in men.

Discussion and conclusions

From the results shown, their anaysisand discussion, and taking
into account that the main objective of this sudy wasto examinethe
factorial structureand messuretheinvarianceof thestructureinwomen
and men Mexican universty students, can be obtained the following
condusons

1) The Confirmatory Factor Andlysis, in both samples, indicated
thet the adjustment of the deta to the theoretical modd of 12 items
grouped in two factors proposed by Blanco et d. (2015) isoptimd.. At
the same time that the factors thus obtained present adequate
standardized factorid saturations. On the other hand, in generd, the
factorscorre atewith each other positively and stetistically significant,
which shows that as physica saf-concept increases in one of the
fectors, it dsoincressesin the other.

2) Thefactorsin both samplesshowed adequateinternd consstency,
particularly considering the reduced number of itemsin each of them.

3) Together with dl of the above, the results of the factoria
invarianceandys shetween menand women; Indicateahigh congruence
between pairsof factors. Thissuggeststheexistenceof strong evidence
of cross-validation of the measure and therefore of the stability of the
Sructure, until it is proved otherwise.

4) Comparisonsbetween groupsshowed significant differences, in
favor to men, in the mean of the two factors. What seemsto indicate
that men are perceived themsdlves with better physica sdlf-concept
than women in relation to factors motor competence and physicd
attractiveness.

In summary, the andysi's of psychometric properties has shown
that atwo-factor structure is feasible and gppropriate according to the
established psychometric requirements. The structure of two factors,
according to gatistical and subgtantive criteria, has shown adequate
indicatorsof adjustment, rdighility and vaidity. However, itisconddered
that morestudiesare necessary inorder to corroborateor refutethedata
obtained in the present investigation.
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At least two limitations are present in thiswork. Thefirst is that
participantsare only Mexican university students, which threstensthe
possibility of generdizing theseresuts. Expand thesample (for example
adding young adultswho arenot students) isawork areafor thefuture.
The second limitation comes from the measuring instrument itself,
which is based on sdf-inform and therefore may contain biases that
result fromsocid desirability.
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