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Abstract
In this study, a reliable and valid leisure motivation scale was constructed for

physical education teachers in Taiwanese junior high and elementary schools. The de-
veloped scale was evaluated for invariances in the background variables of physical
education teachers. In total, 878 valid samples were collected through stratified random
sampling and cluster sampling. The samples were randomly divided into two sets. The
first sample set was examined through item analysis, confirmatory factor analysis, and
multigroup analysis. The second sample set was tested through cross-validation. The re-
sults indicated that the items of the developed scale are appropriate, and the collected
data fit the developed theoretical model, which indicated that this model is stable and
predictable. Therefore, the proposed scale is reliable and valid. Invariance was identi-
fied in two variables: teaching stage and graduation department. The partial invariance
in gender and teaching location is related to competence mastery and intellectual cat-
egories, respectively.
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「休閒動機量表」在體育教師背景變項之測驗恆等性

檢定

李偉清

摘要

本研究旨在針對國中小體育教師編製一份具有信效度之「休閒動機量表」，並

比較不同背景的體育教師在此工具上是否具有組間不變性。研究者透過分層隨機與

叢集取樣共獲得 878份有效樣本，並將此樣本隨機分為二等分。先以第一組樣本作

項目分析、驗證性因素分析和多群組分析，然後再用第二組樣本進行複核效化研

究。結果發現，本量表題目非常適切，且蒐集的資料適配本研究所提出之理論模

式，顯示此模式具有穩定與預測性。因此，本研究的量表是一份具有信效度的量

表，且體育教師的「任教階段」及「畢業科系」變項在該量表上均具有組間不變

性，但「性別」與「任教地點」變項僅具有部分之測量不變性，主要差異則分別源

於「勝任熟練性」和「智力性」構面題目之影響。
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Introduction

Motivation is among the most researched themes in the field of leisure research

(Luo et al., 2022). However, most studies on motivations for leisure have focused on

young people (Caldwell et al., 2010; Chen et al., 2013; Kueh et al., 2018, 2019; Padhy

et al., 2015; Santos-Labrador et al., 2021; Tsai & Lin, 2008; Wang & Chiang, 2003;

Weybright et al., 2020), college students (Chien, 2016; Fehmi et al., 2014; Kim et al.,

2019; Kueh et al., 2020; Wu, 2015), tourists (Huang et al., 2017; Sharma et al., 2014;

Tu & Li, 2016), silver-haired people (Beggs et al., 2014; Gadiraju et al., 2022; Huang,

2017; Tsai & Kuo, 2016), and athletes (Ayyildiz Durhan, 2019; Chen et al., 2017; Jia,

2018; Koç et al., 2019; Kuo et al., 2016; Lin et al., 2007; Qiu et al., 2020; Van Lan-

kveld et al., 2021). Less attention has been given to leisure motivations among teach-

ers. Empirical research on this aspect in Taiwan has centered on grade-school-level

teachers (Huang et al., 2012, 2013; Wang et al., 2009), university professors (Chen,

2013; Chen & Chen, 2004; Lee et al., 2008, Li et al., 2018), and retired teachers (Tsai,

2012; Tsai & Lee, 2011). However, no study has specifically addressed physical edu-

cation (PE) teachers. Therefore, in the present study, a reliable and valid leisure mo-

tivation scale was created for PE teachers in Taiwanese junior high and elementary

schools. The developed scale was then used to evaluate the background of PE teach-

ers in compulsory education. Finally, a norm was established to obtain reference re-

sults for future scale measurement studies.

Definition and measurement of leisure motivation

Motivation is defined as an energetic behavior directed towards a specific pur-

pose, and one of the most distinguishing characteristics of motivation is its individu-

ality. The human being is at the heart of motivation. Motivation is a subjective exper-

ience that changes from person to person (Dias et al., 2022). Leisure motivation is a

driving force for leisure activities participation (Belo evi & Feri , 2022). Dimen-

sions of leisure motivation are often varied and inconsistent. Studies have divided

leisure motivation into 3-17 categories (Crandall, 1980; Lin, 1978; Tinsley & Tinsley,

1986) on the basis of various arguments (Lee, 2011). Hsieh (2004) considered the
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four categories of Beard and Ragheb (1983) to be the most intuitive because they

cover a wide range of content and are presented clearly. Beard and Ragheb provided

psychological and social reasons to explain why people participate in leisurely behav-

ior. Their four leisure motivation categories are as follows:

1. Intellectual (IN) motivation: Under intellectual motivation, people perform

mental activities such as discovering new ideas, learning new skills, exploring, ex-

panding knowledge, satisfying curiosities, creating, and imagining.

2. Competence mastery (CM): Under this motivation, people perform physical

activities such as demonstrating athletic talents, improving sports skills and abilities,

strengthening physical fitness, and maintaining body shape.

3. Stimulus avoidance (SA): Under this motivation, people perform activities

such as relaxing, slowing down, resting, and avoiding crowds and noises. The indi-

vidual attempts to escape from excessive stimulation and social contact and pursues

a more peaceful environment.

4. Social (SO) motivation: Under this motivation, people perform activities such

as interacting with other people, establishing friendships, seeking confidants, at-

tempting to experience a sense of belonging, and attempting to be recognized by pe-

ers. Under social motivation, two basic needs are sought: interpersonal relationships

and the respect of others (Beard & Ragheb, 1983; Lee, 2011).

On the basis of the leisure motivation theory of Beard and Ragheb (1983), sev-

eral scales have been created for evaluating the leisure motivations among the general

public and college students (Hsieh, 2004; Hsieh, 1998; Kim et al., 2019; Lounsbury

& Franz, 1990), teenage offenders (Reddon et al., 1996), teenagers in Taipei (Wang

& Chiang, 2003), gifted students (Lee, 2011), virtual-reality gamers (Isaacs et al.,

2021), swimmers (Koç et al., 2019), managers (Murray & Nakajima, 1999), everyday

tourists (Ryan & Glendon, 1998), and farm tourists (Lin, 2001). Currently, only Hu-

ang et al. (2012) has created a leisure motivation scale for teachers in compulsory

education. However, they only evaluated junior high school teachers in Tainan, Ta-

iwan, and could not assess teachers across the country, and did not focus on PE tea-

chers. Therefore, in the present study, a leisure motivation scale was created to evalu-

ate PE teachers in junior high schools and elementary schools in Taiwan in terms of

the four leisure m otivation categories of Beard and Ragheb (1983). By using the de-
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veloped scale, the leisure motivation of PE teachers in Taiwan was defined and me-

asured.

Methodology

Research participants and survey samples

The participants of this study were junior high and elementary school PE teach-

ers in 19 counties and cities in Taiwan. According to the Education Statistics Inquiry

Network of the Department of Statistics of the Ministry of Education of Taiwan, the

numbers of classes in junior high schools and elementary schools in Taiwanese coun-

ties and cities were 22,525 (31%) and 51,119 (69%), respectively, on May 4, 2020,

with the total number of classes being 73,644. Therefore, the maximum study popu-

lation was approximately 73,644.

A sampling method that involved combining stratified random sampling and

cluster sampling was adopted. If 1/100 of the population was sampled, 736 question-

naires were distributed. However, the recovery rate of the questionnaire could be

poor, and some questionnaires could be invalid. Consequently, the number of questi-

onnaires sent out in this study was 900. If three PE teachers were selected from each

school, 300 schools were selected. The proportion of the number of classes was then

multiplied by the total number of schools (Table 1), and the rounding method was

used to obtain the number of required school samples.

The research sample was created by randomly sampling elementary and junior

high schools listed on the education department websites of each county and city gov-

ernment in Taiwan. This sample was divided into two equal groups by using IBM

SPSS Statistics 23 software program. For the first set of samples, the IBM SPSS Stat-

istics 23 and IBM SPSS Amos 23 software programs were used to perform item

analysis and confirmatory factor analysis (CFA) to determine the best theoretical con-

struction and the most appropriate items. On the basis of the results of CFA and item

analysis, the structural equation modeling (SEM) goodness-of-fit test and multigroup

analysis were performed to establish the theoretical model and compare its parame-

ters with those of the cross-sample model. The second set of samples was used to ver-
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ify whether the developed theoretical model was stable and predictable.

Table 1. Number of schools that were sampled.

County and city Number of junior high schools Number of elementary schools

Keelung City 2 3

Taipei City 10 19

New Taipei City 15 31

Taoyuan City 10 19

Hsinchu City 2 4

Hsinchu County 2 6

Miaoli County 3 6

Taichung City 12 25

Changhua County 5 12

Nantou County 2 6

Yunlin County 3 7

Chiayi City 1 2

Chiayi County 2 5

Tainan City 8 15

Kaohsiung City 12 22

Pingtung County 4 8

Yilan County 2 5

Hualien County 2 4

Taitung County 1 3

Total 99 201

A total of 881 questionnaires were collected. After eliminating three invalid

questionnaires, 878 valid questionnaires remained, and the recovery rate of valid

questionnaires was 97.56%. Therefore, 439 (878/2) participants were included in

each sample group.

Research tools

The research objects of this study included junior high school and elementary

school PE teachers, some of these teachers graduated from sports-related departments

and some graduated from general departments, some teachers taught in urban schools
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and some taught in rural schools, as well as referring to the leisure motivation scales

of Lee (2011) and Huang et al. (2012), both explored gender variables, so the devel-

oped scale was used to determine the demographics: gender, teaching stage, gradua-

tion department, and school location of the PE teachers participating in this study.

Since the scale of Huang et al. (2012) was not very rigorous in the process of

compilation. He only used exploratory factor analysis (EFA) to eliminate test items.

It was not as good as Lee (2011) who used EFA, item analysis, and CFA of SEM to

delete items, also verified the theoretical framework of Beard and Ragheb (1983), and

conducted reliability analysis. Therefore, the scale of Lee had better reliability and

validity, so this research adopted all items from the Leisure Motivation Scale for

Gifted Students, which was developed by Lee. This scale contains relatively few

items and has high reliability and validity. The developed scale contained items on

the four leisure motivation categories of Beard and Ragheb, with the IN, CM, SA, and

SO categories containing six, seven, three, and three items, respectively; thus, the de-

veloped scale comprised 19 items.

When completing the questionnaire, teachers were asked to select the most suit-

able answers on a 5-point Likert scale. The higher the total score, the stronger was the

leisure motivation.

An alpha coefficient analysis of the four subscales was conducted to determine

reliability. During CFA, the observed variables were analyzed for individual reliabi-

lity, and the latent variables were analyzed for construct reliability. The content val-

idity, construct validity, cross-validation, convergence validity, and discriminant val-

idity were evaluated to verify the applicability of the theoretical framework of Beard

and Ragheb (1983) to the sample of this study.

Data processing analysis

Means and standard deviations were calculated, and norm was built in addition

to the aforementioned item and reliability analyses, CFA, SEM, and multigroup

analysis. Moreover, the backgrounds of the PE teachers were evaluated, and the in-

variance of the developed scale was measured. Finally, the stability of the developed

model was tested for validity.
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Results

Item analysis and CFA

The 19 items of the developed scale were selected sequentially for item analysis

and CFA. The criterion for eliminating items was a nonsignificant (p < 0.05) critical

ratio (CR), nonsignificant correlations or correlations of less than 0.30 with the total

score of the subscale, and a factor loading of less than 0.70 in CFA. None of the items

met the aforementioned criteria; thus, all the 19 items were retained and analyzed.

Observed variable examination and multivariate normality verification

The means of the scale items were between 3.85 and 4.14, and the standard de-

viations of the items ranged from 0.67 to 0.89. Therefore, the indicators of the devel-

oped scale were appropriate. The skewness values of the observed variables were be-

tween -0.49 and -0.13, and the kurtosis values were between -1.01 and 0.33. Accord-

ing to Kline (2005), the absolute skewness values must be greater than 2 to be con-

sidered extreme, and the absolute kurtosis values must be greater than 7 for problems

to arise. Therefore, the variables of the developed scale were consistent with a uni-

variate normal distribution. To determine whether variables exhibited a multivariate

normal distribution, the bootstrap method was adopted to re-estimate the bias and me-

asure the accuracy of the maximum likelihood method.

After conducting bootstrapping 5,000 times, the results indicated that the differ-

ences between the estimated standard error and the standard error estimated using the

maximum likelihood method were extremely small. The maximum error was less

than 0.001, which indicated that the differences between the parameters estimated

using the two methods were small. Therefore, even if the data deviated from the mul-

tivariate normal distribution, bias did not occur when estimating parameters.

Convergence validity and discriminant validity analysis

The research model comprised four constructs, and the results of CFA for each

construct are present in Table 2. The R2 (squared multiple correlation) values of all
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the observed indicators were greater than 0.50. The results of the individual reliability

evaluation were satisfactory. Moreover, the construct reliability of the latent variables

was considerably greater than 0.70, which indicated that the observation indicators

provided credible construct measurements for the four latent variables. The four av-

erage variances extracted (AVE) were higher than 0.50, which revealed that the vari-

ance of the observed variables was rarely affected by the measurement error. All the

aforementioned results were consistent with the convergent validity standards pro-

Table 2. Reliability and AVE of the observed and latent variables.

Latent
variable

Observed variable R2 Composite
reliability

AVE

IN .94 .72

1. To learn and expand knowledge. .72

2. To stimulate imagination or cultivate creativity. .71

3. To undertake more mentally demanding tasks. .61

4. To acquire more life experiences. .85

5. To explore and discover new things. .78

6. To try something new. .62

CM .95 .71

7. To develop athletic ability. .62

8. To challenge athletic skills. .61

9. To improve sports skills. .77

10. To improve physical fitness. .79

11. To gain self-confidence. .68

12. To feel accomplished. .78

13. To improve spiritual vitality. .75

SA .90 .74

14. To get away from crowds and noise. .81

15. To be in a quiet environment. .72

16. To slow down the pace of life. .68

SO .95 .85

17. To establish and maintain good friendships. .86

18. To expand interpersonal relationships or connec-
tions.

.84

19. To meet new friends or different groups of people. .86
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posed by Fornell and Larcker (1981) and Hair et al. (2009). Cronbach’s coefficient

was between 0.89 and 0.95, and all coefficients reached reliability values above 0.70.

Thus, the constructs of the research model had su fficient convergent validity.

In the discriminant validity analysis, the confidence interval (CI) method was

used to examine the correlation coefficients between the constructs. Torkzadeh et al.

(2003) noted that if the CI does not include 1, discriminant validity is present between

the constructs. The bootstrap method was used to repeat the estimation 5,000 times.

At a 95% CI, the results revealed no case in which the CI included 1 (Table 3). There-

fore, the constructs demonstrated discriminant validity.

Table 3. Estimation of Cis.

Parameter
Point es-
timate

Bias-corrected Percentile method
Point estimate ± 2

standard error

Lower Upper Lower Upper Lower Upper

CM <--> IN .43 .34 .53 .33 .53 .33 .53

SO <--> SA .64 .55 .72 .54 .72 .54 .72

SO <--> CM .77 .71 .83 .70 .82 .70 .83

I N<--> SO .33 .22 .43 .22 .43 .22 .43

SA <--> CM .78 .72 .84 .71 .83 .71 .84

SA <--> IN .42 .32 .51 .32 .50 .32 .51

Checking of offending estimates

Before model evaluation, ensuring that the estimated parameters did not violate

the acceptable range of statistics was essential. First, the estimated parameters did not

have any negative error variance, and the error variances were significant (0.07-0.25).

Second, the standardized errors were not high (0.01-0.06), and the standardized re-

gression weights were less than 0.95 (0.33-0.93). Therefore, no offending estimates

were present in this study, which met the criteria proposed by Hair et al. (2009).

Consequently, the overall model fit test and validity test of the individual variables

were credible and valid.



－ 119 －

Wei-Ching Lee Measurement Invariance of a Developed Leisure Motivation Scale

Overall model fit

The analysis results of the measurement model (Table 4) indicated that the chi-

squared value was too high, and the p value (0.000) was significant because of the lar-

ge sample or poor model fit. Bollen and Stine (1992) suggested that the Bollen-Stine

p value correction can be used to correct the chi-squared value. After bootstrapping

the model 5,000 times, 5,000 well-fitted models were produced. No model had a poor

fit, and the probability of another poor-fit model was low (p = 0.0002), which indi-

cated that the chi-squared value of the bootstrap sample model differed from that of

the original sample. The chi-squared values of the 5,000 models were better than that

of the original sample. Thus, the p value of the original model was significant because

of the large sample size and not the model setting. The average chi-squared value es-

timated using the bootstrap method was used to recalculate all the model fit indi-

cators. All the recalculated indicators met the evaluation standards, and all the models

had good fit (Table 4). It was true that the large sample size caused the chi-squared

value to increase, and the p value was significant. The standardized coefficients es-

timated through CFA are presented in Figure 1.

Table 4. Results of the testing of the hypothesized model for examining the overall model

fit index.

Evaluation index Evaluation criteria Analysis result
Analysis result

correction

Absolute fit measures

2 is not significant 1704.10 (p = .000) 227.37

GFI > .9 1704.76 .98

AGFI > .9 1704.69 .97

RMSEA < .05 1704.16 .04

Incremental fit measures

NFI > .9 1704.82 .98

RFI > .9 1704.78 .97

IFI > .9 1704.83 .99

TLI > .9 1704.80 .99

CFI > .9 1704.83 .99

Parsimonious fit measures

2/df between 1 to 3 1711.67 1.56

PNFI > .5 1704.70 .83

PCFI > .5 1704.71 .83
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Figure 1. Standardization coefficients of the hypothesized model.
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Multigroup analysis

Byrne (2001) suggested that multigroup analysis can be conducted according to

Joreskog’s traditional approach to test whether the factor loading of each observed

variable is equal among multiple groups. If some observed factor loadings have me-

asurement invariances among groups, then when the new set of parameters are tested

for equivalency, the parameters can be restricted. Therefore, the group invariance of

the research model was tested through a series of gradually severe statistical tests,

which is called a nested model comparison.

Regardless of the background variable, the value of the unconstrained model re-

ached a significance value of 0.05 (Table 5), which indicated that the developed scale

differed for PE teachers of various backgrounds. The configural invariance (i.e., the

number of factors and the number of items) might have been different. However, be-

cause the null hypothesis test of the unconstrained model is often rejected on account

of the lack of baseline model comparisons, the model fit can be confirmed by exam-

ining other indicators of the unconstrained model (Li, 2006). After evaluating other

indicators of the overall model fit test (such as gender, teaching stage, graduation de-

partment, and teaching location; IFI = 0.82, 0.82, 0.82, and 0.83 for these variables,

respectively; CFI = 0.82, 0.82, 0.82, and 0.83 for these variables, respectively; PNFI

= 0.68, 0.68, 0.68, and 0.68 for these variables, respectively; and PCFI = 0.70, 0.70,

0.70, and 0.71 for these variables, respectively) and after the comprehensive evalua-

tion, the model fit was acceptable. Therefore, the configural invariances of PE teach-

ers can be regarded as equivalent.

According to the nested model comparison, only teaching stage and graduation

department exhibited group invariance (p > 0.05) for measurement weights. For

structural covariances, all variables except gender were invariant among groups (p >

0.05). However, all variables were significantly different among groups (p < 0.05) for

measurement residuals. Li (2006) argued that 2 is affected by sample size. When

the number of samples is high, the p value can easily be significant even if the 2

value is small. Cheung and Rensvold (2002) noted that if CFI |0.01|, CFI is not

practically significant. Thus, items that are not exactly equal have little effect on the

overall model fit. Little (1997) proposed that if TLI 0.05, no difference exists am-
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ong the nested structure models, that is, the comparison among groups indicates no

difference. Tabachnick and Fidell (2001) emphasized that when parameters su ch as

factor loading and factor covariances are equivalent among groups, the measurement

model is invariant.

The comparative results of the group variables in the present study indicated that

some p values were greater than 0.05, some CFI differences were significantly less

than |0.01|, and all TLI differences were less than 0.05. Therefore, the developed scale

had measurement invariance for teaching stage and graduation department but only

partial invariance for gender and teaching location.

Table 5. Results of multigroup analysis.

Variable Model 2 df 2 df p CFI TLI

Gender

Unconstrained 1973.88 292 -- -- .000 -- --

Measurement weights 2004.57 307 3 15 .010 .001 -.009

Structural residuals 2032.69 317 2 10 .002 .002 -.004

Measurement residuals 2084.12 336 5 19 .000 .004 -.008

Teaching
stage

Unconstrained 1962.91 292 -- -- .000 -- --

Measurement weights 1983.44 307 2 15 .152 .000 -.010

Structural residuals 1994.83 317 1 10 .328 .001 -.006

Measurement residuals 2216.49 336 2 19 .000 .021 .011

Graduation
department

Unconstrained 1983.34 292 -- -- .000 -- --

Measurement weights 1993.63 307 1 15 .801 -.000 -.011

Structural residuals 2009.83 317 1 10 .094 .001 -.006

Measurement residuals 2237.36 336 2 19 .000 .022 .012

Teaching
location

Unconstrained 1899.53 292 -- -- .000 -- --

Measurement weights 1960.93 307 6 15 .000 .005 -.004

Structural residuals 1971.87 317 1 10 .362 .001 -.006

Measurement residuals 2079.79 336 1 19 .000 .009 -.001

A posteriori test of invariance for gender and teaching location was conducted

to evaluate the difference in the measurement weights among group variables. Check-

ed that the absolute value of the CR among parameters was greater than the critical

value of 1.96 (p < 0.05). According to the parameter pairing comparison, differences

between male and female PE teachers were primarily observed in the factor loadings
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of items 9 to 13 in the CM construct. In teaching location, differences between urban

and rural schools were primarily observed in the factor loadings of items 3 and 6 in

the IN construct, and the constrained paired parameters of the remaining items did not

exceed the critical value.

Cross-validation

To avoid idiosyncratic samples and for further verifying the stability of the de-

veloped theoretical model, the second set of independent samples was used as a val-

idity sample to conduct an Amos cross-validation analysis. When the 19 factor load-

ings of the calibration and validity samples were equal, the chi-squared value incre-

ased by 10.71, and the test result was p = 0.773 (Table 6), which did not reach the sig-

nificant level of 0.05. Thus, the 19 equal factor loadings were acceptable. Under the

constraints of maintaining the measurement weight model, 10 parameters were set to

be equal, with four variances and six covariances being observed. Consequently, the

chi-squared value increased by 10.89 (p = 0.366), which was nonsignificant. There-

fore, the 10 equal parameters were also acceptable. Under the constraints of mainta-

ining the structural covariance model, 19 measurement residuals were added to the

model and made equal. Consequently, the chi-square value increased by 66.64 (p =

0.000), which was significant. Thus, at least one of the 19 measurement residuals was

not equal. Byrne (2010) argued that if the equivalence of the structural covariance

model can be achieved, the cross-validity can be verified even if the measurement re-

siduals are unequal because the equivalence of the measurement residuals is too strict.

The CFI value between the two models in the present study was within 0.01, and the

TLI value was considerably less than 0.05, which supported cross-validation of the

calibration and validity samples. Thus, no practical difference was noted between the

two models. Therefore, the developed model is effective and can be used to evaluate

samples of various groups in the same population.
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Table 6. Evaluation of the model stability.

Model 2 df 2 df p CFI TLI

Unconstrained 2665.61 292 -- -- .000 -- --

Measurement weights 2676.32 307 10.71 15 .773 -.000 -.008

Structural residuals 2687.21 317 10.89 10 .366 .000 -.005

Measurement residuals 2753.84 336 66.64 19 .000 .003 -.005

Norm establishment

Gender, teaching stage, graduation department, and teaching location exhibited

no significant differences in their total scores on the developed scale. The sequence

results were t = -0.91, -0.15, 1.58, and -0.29 (p = 0.364, 0.88, 0.114, and 0.772, re-

spectively). None of these results indicated significant differences in leisure motiva-

tion among the PE teachers. Therefore, the developed scale did not require a norm for

the different strata of each background variable. Consequently, only comparisons of

raw scores, percentile ranks, and t scores were conducted to obtain reference results

for future studies on scale measurement.

Discussion

In this study, SEM, which is a mainstream statistics method, was used to not

only analyze the potential structure and simplify the data but also verify the devel-

oped model and estimate the measurement error. Moreover, the reliability and validity

of the developed scale and the group invariance were tested. This was the biggest dif-

ference of the compilation between the developed scale and previously proposed

leisure motivation scales.

The CFA model of the developed scale exhibited an ideal model fit. This model

was supported by observational data, and its cross-validation results were suitable,

which indicates that the factor structure of the developed scale is stable. In addition

to fully echoing the scale structure of other studies (Hsieh, 2004; Isaacs et al., 2021;

Kim et al., 2019; Koç et al., 2019; Tsai, 2012), the developed scale reinforces the fea-

sibility of the theoretical model of Beard and Ragheb (1983). Their leisure motivation

theory can also be applied to PE teachers because of the validity, stability, and predic-
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tability of their model. Finally, the developed model can explain the motivations for

individuals to participate in leisurely activities.

According to the standardized regression weights and the values of R2 in Figure

1, Item 4 is more relevant for IN than are the other five items. For CM, Item 10 is

more prominent than are the other six items. Item 14 is the most dominant item for

SA. For SO, Item 19 reflects a higher validity than do the other two items. Therefore,

Items 4, 10, 14, and 19 are the most relevant items within the corresponding con-

structs and have the strongest influences. Thus, these items are the most suitable for

evaluating potential factors of the developed scale.

The four categories of leisure motivation had a moderate correlation (the coef-

ficient was between 0.33 and 0.78), and the correlation did not exceed 0.85 (Figure

1); thus, the developed model should have not another higher-level factor structure

(Hwang, 2007; Li, 2006). To be cautious, the standard errors of the correlation coef-

ficients between the factors were checked again, and the approximate CI of the true

correlation was 0.22-0.84 (Table 3). Because the CI did not include 1, the developed

model can be a four-construct measurement model.

The mean scores of the items of the developed scale were between 3.85 and

4.14, which was higher than the midpoint three scores of each item. Therefore, all the

Taiwanese PE teachers recruited in this study exhibited strong leisure motivation,

which is consistent with the findings of other studies (Chen, 2013; Chen & Chen,

2004; Huang et al., 2012; Tsai, 2012; Tsai & Lee, 2011; Wang et al., 2009). Their

strong leisure motivation might be associated with the pressure of daily teaching. Tea-

ching involves long working hours, and high energy expenditure, regardless of PE

teacher background. Thus, strong leisure motivation can be expected among PE tea-

chers.

Conclusion

Several conclusions can be drawn from this study. When the overall model fit of

the theoretical model was tested, the fit between the model and the observed data was

satisfactory, and the reliability and validity of the model were ideal. Thus, the cat-

egorical constructs are stable, reliable, and valid. Moreover, the hypothetical model
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has excellent internal and external qualities. To inspect the cross-validation, a differ-

ent sample with the same number of participants as the original sample was used to

test the validity. The results indicate that the proposed leisure motivation model is sta-

ble, inferential, valid, and predictable, and this model exhibits good fit.

To compare whether PE teachers with various backgrounds differ among gro-

ups, a nested model comparison was conducted in multigroup analysis. The results

indicated that PE teachers of various backgrounds exhibited measurement invarian-

ces in teaching stage and graduation department; however, only the equivalent com-

parison of factor configuration in terms of "gender" and "teaching location" can be

regarded as equal. The factor loading comparison among groups indicated obvious

differences. After the posteriori test of the scale invariance of item levels, the differ-

ences in the CM construct were correlated with the differences in the gender groups.

Moreover, the differences in the IN construct were correlated with the differences in

the teaching location groups. Therefore, the partial measurement invariance of the de-

veloped model was only observed in the gender and teaching location of the PE tea-

chers.
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