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Abstract 
 
Work motivation has profound benefits ranging from increased development to performance for employees and 

companies. The present nationwide survey adopted the Multidimensional Work Motivation Questionnaire (Gagné et 

al. 2015) and developed a Work Motivation Scale to accurately measure the construct amongst three groups of 

respondents working in the Training and Adult Education Sector in Singapore. Using the Rasch-Andrich rating scale 

model and structural equation modeling (SEM), we investigated the psychometric features of the dimensions of the 

instrument and its measurement invariance, respectively. We found evidence supporting the fit of the dimensions to 

the Rasch model and also a good level of partial structural invariance for the majority of the parameters in the SEM 

model.   

The present study extends existing self-determination theory literature by measuring work motivation in the 

multicultural context of Singapore and emphasises the importance of invariance measurement. The findings lend 

support for the continued use of the Work Motivation Scale to measure the antecedents and outcomes of work 

motivation.  
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Introduction 

 Work motivation has been a crucial topic among policymakers and organizations and widely studied through 

theoretical and applied approaches (Kanfer, Frese and Johnson 2017); Steers and Shapiro 2004; Saleem, Mahmoodand 

Mahmood 2010; Jordan et el. 2019; Thompson 2019; Kanfer and Fletcher 2019). Managers view motivation as an 

integral part of employee performance at work at all levels in the organization, and organizational researchers see it 

as a fundamental building block in the development of effective management practices (Steers and Shapiro 2004). 

Motivation is important in the workplace as it brings benefits to employees in terms of satisfaction and development, 

which in return lead to employees’ commitment and loyalty for better performance and achievements of the 

organisation (Armstrong and Taylor 2014). At a macro level, work motivation is also an important concern for public 
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policymakers. It is believed that work motivation is linked to the productivity levels of workers across all sectors and 

industries, contributing to a country’s overall economic wellbeing. A good understanding of what constitutes 

motivation and factors that promote motivation, therefore, allows for more effective development of policy concerning 

good work environments, management policies that promote organizational success, as well as sectoral human 

resource policies (Kanfer, Frese and Johnson 2017).  

Amongst motivational theories, motivation is commonly known to be different for each individual, 

intentional, based on arousal and behavioral choice, and predictive of behavior (Mitchell 1982). Based on the self-

determination theory (SDT; Deci and Ryan 1985), Gagné et al (2015) developed a multidimentional work motivation 

scale (MWMS), which we represented visually in Figure 1. Motivation is a complex concept comprising three main 

constructs: (1) amotivation – the lack of motivation towards an act; (2) intrinsic motivation – engaging an act for its 

inherent satisfaction; and (3) extrinsic motivation – engaging an act for instrumental reasons such as recognition. 

Depending on varying degrees of internalization, where an initially externally regulated activity becomes internally 

regulated, extrinsic motivation can be further broken down into three subtypes: external regulation – engaging an act 

to obtain rewards or avoid punishments; introjected regulation – engaging an act due to internal control (Ryan and 

Connell 1989) and self-esteem pressures such as shame and guilt; as well as identified regulation – engaging an act 

due to volitional internalization and acceptance (Deci and Ryan 2000). External and introjected regulations can be 

grouped as controlled motivation, whereas identified regulation and intrinsic motivation can be grouped as 

autonomous motivation. Identified regulation differs from intrinsic motivation in that an activity is done for the 

instrumental value it possesses, whereas the latter is done out of inherent satisfaction.  
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Figure 1. A visual representation of the Self-Determination Theory of Work Motivation (based on Gagné et al. 
2015) 

 

Literature suggests that autonomous types of work motivation are more useful than extrinsic types of 

motivation when it comes to motivating employees, since intrinsic motivation enables an individual to persist in the 

face of frustration and feelings of failure, rather than relying on performance-contingent and extrinsic forms of reward 

to motivate them to continue in the face of adversity (Sansone and Harackiewicz 2000; Tremblay et al. 2009; Pelletier 

et al. 1995; Deci and Ryan 1985). This insight could help employers to structure their learning and development 

programs or human resource plans to better motivate their employees to increase worker productivity.  

Cultural Significance of WMS 

Past research has developed several SDT-based work motivation scales that were validated and revised over 

time such as the Blais Inventory of Work Motivation (BIWM; Blais, Lachance, Vallerand, Briere and Riddle 1993), 

and the Work Extrinsic and Intrinsic Motivation Scale (WEIMS; Tremblay, Blanchard, Taylor, Pellertier and 

Villeneuve 2009). However, these existing motivation scales had shown internal reliability and validity problems, and 

none of which took culture into consideration. This eventually led to the creation of the Multidimensional Work 

Motivation Scale (MWMS) (Gagné et al. 2015) with the aim to improve the previous scales by clarifying the items 

and taking culture into consideration. Gagné et al. (2015) verified the reliability, factorial validity, convergent and 

discriminant validity, as well as criterion validity of MWMS in seven languages and nine countries, using workers 

from various cultural, political, industrial economic, and organizational backgrounds.  
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The Work Motivation Scale developed in our study was based on MWMS. More details about the 

development of the scale are available in the Method section. This study contributes to the field of SDT-based 

organizational research by extending beyond the seven countries tested by Gagné et al. (2015) and validating the 

constructs in the multicultural and multilingual context of Singapore. 

             It is often thought that East Asian countries have adopted a Confucian ethics mindset, which places heavy 

emphasis on the interpersonal relationships of the society as opposed to the individual (Chang et al. 1997; Liem and 

Nie 2008). This emphasis on the collective is in sharp contrast with the individual emphasis of the West. Although 

many SDT studies have found that more autonomous forms of motivation and autonomy support are positively 

correlated with positive work outcomes, there exists a variability in values and behavior across different cultures, and 

people from collectivist cultures may value interdependence instead (Liem and Nie 2008). This may mean that Asians 

place a lower value on individual autonomy, and respondents from such a cultural background may exhibit different 

behaviour as compared to their Western counterparts. Additionally, work is a cultural construction, and the “meaning 

of work, the value placed on it, and the expectations about who should perform what types of work reflect the society 

in which work is organized” (Fouad & Byars-Winston 2005, p. 223). This implies that as the concept of work holds 

different meanings across different cultures as a result of their sociocultural, historical and political experiences, their 

motivation for work may differ as well. An individual’s personal values (including their work motivation) develop so 

that they can meet their needs in socially acceptable ways, and thus it can be said that an individual’s work motivation 

is shaped by the cultural context of the individual (Rokeach 1973). There is also considerable diversity within the 

values systems of people from the same cultural groups, as well as extensive overlap in the cultural values held by 

people from different cultural groups. Although there is some proof that the MWMS is applicable cross culturally, 

Asian countries were not well represented in Gagné et al.’s study – seven out of the nine countries examined were 

culturally Western in nature with only two (China and Indonesia) being Asian. Thus, establishing the psychometric 

validity of the MWMS will allow for (1) a more rigorous scale that can be used not only across cultures, but within 

cultures among different subgroups, and (2) further strengthen validity of the SDT and the use of the MWMS in other 

Asian countries, in addition to the two in Gagné et al.,’s original study. Furthermore, there is some variance even 

within Asian cultures. Research show that work practices are not homogenous among Asian countries, which differ 

depending on their specific cultural eccentricities (Paik, Vance, and Stage 2000). Singapore in particular is unique 

among Asian countries, with its emphasis on multiculturalism as an integral part of its national identity, with former 
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Prime Minister Lee Kuan Yew asserting that it was not the government’s policy to “assimilate” but to “integrate” 

different cultures and communities. (Ang and Stratton 2018). It is for this reason that our study aims to investigate the 

work motivation of professionals working in the Training and Adult Education (TAE) sector in Singapore; which 

therefore may shed light on how MWMS can be applied to an Asian context, but also multicultural countries like 

Singapore. Building upon the strengths of existing construct validation approaches, a bias detection technique labelled 

measurement invariance is applied for research into work motivation with group differences. We used parcelled items 

to conduct the measurement invariance analysis, which is discussed next. 

Item Parceling 

An important consideration in measurement invariance analysis is whether researchers must investigate item-level 

invariance or parcel-item-level invariance. While the former invariance analysis can be performed by both IRT and 

SEM analysis (Engelhard 2012; Nasser-Abu and Wisenbaker 2006), the latter analysis is typically conducted through 

SEM (Little, Cunningham, Shahar, and Widaman 2002; Nasser-Abu and Wisenbaker 2006). The item-level invariance 

methods have been widely used in psychometric research, but if the question is to investigate the nature of invariance 

at an aggregate level and within “a set of constructs” (Little et al. 2002, p. 151), the parcel-item-level invariance 

method would be pertinent (Sterba and Rights 2016). Plummer (2000) and Williams and O’Boyle (2008) showed that 

50% (one out of two) of the SEM research papers they reviewed had applied item-parceling. Parcel items (a.k.a. super 

items) are created by aggregating the variables that measure one particular construct. Item parceling has several 

important advantages (Little et al. 2002). First, numerous researchers such as Bandalos and Finney (2001), Hau and 

Marsh (2004), Matsunaga (2008), and Williams and O’Boyle (2008) have shown that, relative to item-level SEM 

analysis, parceling-based SEM returns higher reliability, communality, and ratio of common-to-unique variance. It 

also obviates parameter estimation problems in categorical data with numerous categories (Yang, Nay and Hoyle 

2010). Second, aggregating results in a smaller number of parameters to estimate, likely resulting in better model-data 

fit if the sample is sufficiently large (e.g., Bagozzi and Edwards 1998). This is because the aggregate-level models are 

more parsimonious than their item-level counterparts and therefore there are fewer chances for them to violate local 

independence of the high correlation of residuals (Kenny and McCoach 2003), thus reducing the amount of sampling 

error (Little, Rhemtulla, Gibson and Schoemann 2013).  

 On the other hand, some researchers have opposed item parceling. One of the concerns raised is that parceling 

is used to mask the poor fit of the item-level data, and as Marsh, Ludtke, Nagengast, Morin, and Von Davier (2013) 
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argued, it is “ill-advised” to parcel items when the model does not fit the raw data. They suggested that in the presence 

of item cross-loading, parceling would only result in “camouflaging” the poor fit, although they agree that parceling 

is acceptable “when substantively important interpretations are similar” (Marsh et al. 2013, p. 257) and when items 

function reliably in measuring the constructs under assessment. Similar arguments have been advanced by, for 

example, Bandalos (2002) and Little et al. (2002) who also stressed the significance of dimensionality check prior to 

parceling. According to Matsunaga (2008), it is essential to collect evidence supporting the unidimensionality of the 

items prior to parceling. There are a variety of methods to test unidimensionality such as IRT analysis, exploratory 

factor analysis, and internal consistency indices such as Cronbach’s alpha. 

Methods 
 

We adopted the MWMS and developed a Work Motivation Scale (WMS) as part of the first nationwide survey of the 

Training and Adult Education (TAE) sector in Singapore in 2018. In the study (Chen, Ramos, Phua, and Cheng 2020), 

we surveyed the chief executive officers (CEOs) or senior management representatives from the training organizations 

(TP), and the professionals working in the training companies, including adult educators (AE), training management 

professionals (TM), and human resource developers (HRD). We piloted our surveys in 2017 before rolling them out 

for the main survey in 2018. In this paper, we aim to investigate the construct validity in terms of measurement 

invariance of WMS across the three groups of respondents to the scale, specifically AEs, TMs and HRDs. Given the 

wide range of participants taking the survey, it is essential to investigate its invariance at different levels across the 

groups of respondents (Borsboom 2006).   

The Work Motivation Scale (WMS) 

The WMS used in our study was based on MWMS (Gagné et al 2015). While Gagné and colleagues modified the 

external regulation items from previous motivation scales and introduced the extrinsic regulation (material and social) 

subscales into MWMS, we found from the pre-testing of the survey questions that the introjected regulation subscale 

related to self-esteem and shame, such as “because it makes me feel proud of myself”, was not statistically distinctive 

from the extrinsic regulation (social) subscale, such as respect, “because others will respect me more”. We therefore 

excluded the introjected regulation subscale from our WMS. Additionally, some questions were reworded based on 

feedback from the pre-testing, for example we deleted “it’s pointless work” from the statement “I don’t know why 

I’m doing this job, it’s pointless work”, as participants thought the latter was a repetition. We also changed “job” to 

“job/work”, in order to increase its clarity and contextual relevance, because approximately 60% of the adult educators 



ADULT EDUCATOR WORK MOTIVATION SCALE  
 

7 
 

work as freelancers in one or more training organisations or having jobs in other industry and they found “work” 

instead of “job” would be appropriate in their context. The question items of WMS can be found in Appendix A.  

 
Participants 

Altogether 1124 training professionals responded to our survey.  The dataset used in the following analysis included 

1026 TAE respondents (including 591 AEs, 273 TMs and 162 HRDs) working in Singapore. 98 participants were 

deleted since their Mahalanobis d-squared indices were significant (p <0.05), rendering the Mardia’s coefficient 

significantly high (critical ratio > 1.96). 

Table 1 

Profile of respondents (n=1026) 
 

 
Adult Educators 

(n=591) 
Training Managers 

(n=273) 
Human Resources 
Developers (n=162) 

Highest Qualification    

Secondary & below 4.9% 5.6% 8.0% 

ITE & A-level 4.3% 4.0% 6.5% 

Diploma and Professional 
Qualification 

20.6% 20.2% 23.9% 

Degree & Post-graduate 44.7% 51.2% 47.1% 

Masters & Doctorates 25.6% 19.1% 14.5% 

TAE Working Experience    

<2 years 11.9% 12.5% 13.8% 

2-4 years 31.6% 27.2% 42.3% 

5-9 years 26.3% 28.9% 20.3% 

>=10 years 30.2% 31.5% 23.6% 

Employment Status    

Full-timer 40.8% 65.1% 60.1% 

Freelancers 29.5% 11.1% 10.9% 

Industry Practitioners 21.5% 20.2% 21.7% 

Others 8.2% 3.6% 7.3% 
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Table 1 presents the demographic details of the respondents. The TAE professionals were generally well 

educated – over 90% of AEs and TMs and 85% of HRDs have obtained at least diploma or higher education 

qualifications. More than 50% of AEs and TMs had more than 5 years of TAE working experience. A sizeable 

percentage of HRDs (44%) had more than 5 years of TAE working experience.  

The TAE sector is dynamic and complex, and the three groups of respondents vary quite significantly in 

terms of their employment status. While the majority of TMs and HRDs were full-time employees (over 60%), only 

about 40% of AEs were employed on a full-time basis. Close to 30% worked as freelancers who hold a part-time 

position or contracted as a freelance with training as their primary role. About 20% of them were what we call industry 

practitioners who hold an industry position (including in-house trainers) and doing TAE related work as a secondary 

role. The rest 8% were ‘Others’ who were not employed at the moment when the survey was conducted, i.e., they just 

retired, currently not working but seeking TAE work, freelancer on medical leave, etc.  

In addition, the three groups also vary in their functional roles. Major functional roles that AEs performed 

include training facilitation, assessment, curriculum design and development, training/learning needs analysis, 

administration to facilitate courses and accreditation, learning and performance consultancy, etc; while TMs were in 

charge of training administration and operations, curriculum and programme management, quality management, 

learning technology and systems management, etc. Major functional roles that HRDs performed include: human 

resource planning and implementation, learning and development, performance management, talent management, 

organisational development, etc. These different roles and the way they were engaged for the work may have some 

impact on their work motivation. Therefore, establishing the construct validation to examine the invariance across the 

three groups are important. 

 

Data Analysis 

 Invariance. Invariance across pre-specified subgroups is known to be an important construct validity 

requirement and an approach to evaluating bias (Zhu & Aryadoust, 2019). While it is essential to investigate whether 

subgroups of interest are comparable (e.g., whether one subgroup perceives a product more favorably), in a large 

number of studies, instrument equivalence has not been investigated. According to Borsboom (2006, p. S176), raw 

scores obtained by different groups are not comparable unless “the test scores accord with a particular set of model 

invariance restrictions.” Therefore, it is crucial to substantiate that the construct associates with the same set of 
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indicators (e.g., items) in the same way across the subgroups. From a statistical vantage point, this means that there 

must be equivalence between the mathematical functions that associate the factors (latent variables) with the observed 

variables or items (Mellenbergh 1989).   

A number of methods for investigating invariance emerge from the literature (Johnson 2006). Two main 

quantitative traditions which have been used to investigate invariance in different disciplines are item response theory 

(IRT) and structural equation modeling (SEM) (Kim and Yoon 2011). An IRT-based technique is differential item 

function (DIF) analysis which investigates bias in unidimensional and multidimensional psychological and 

educational instruments (Engelhard 2012). The SEM-based methods also lend themselves to the inspection of 

invariance in unidimensional and multidimensional instruments, but they have different assumptions and stricter 

requirements. For example, while SEM with maximum likelihood parameter estimation methods assumes normality, 

some IRT models such as the Rasch model relax this assumption. An advantage of SEM-based invariance techniques 

is that they can evaluate invariance at factor level, intercept level, factor loading level, residual level, and a 

combination of these, whereas IRT models are often used to check whether the difficulty of items changes across 

subgroups, after controlling for respondents’ abilities (Engelhard 2012). In addition, if statistically significant (p < 

0.05), DIF would be “a matter of degree”, since item parameters across the subgroups are located on a continuum 

(Borsboom 2006, p. S177), whereas in SEM analysis, invariance holds only when the difference between the 

parameters being compared is (almost) 0. This suggests that establishing SEM-invariance, where the differences of 

the parameters has to be 0 across the subgroups, is not as easy as testing for DIF (Borsboom 2006), but it would 

provide more profound evidence of invariance at different levels. The SEM-based invariance analysis consists of 

multiple levels of analysis, which are discussed in Multi-group Structural Equation Modeling (M-SEM).  

Rasch-Andrich Rating Scale Model (RSM). As previously discussed, SEM-based invariance analysis 

assumes unidimensionality for each subscale (Marsh et al. 2013), and accordingly we investigated this prerequisite in 

the Work Motivation Scale through RSM (Andrich 1978; Wright and Masters 1982). We estimated multiple indices 

as follows:  

(1) Item endorsability (analogous to item facility) and respondents’ ability parameters which are expressed 

in log odds units (logits). Subscales with a wide and even distribution of item difficulty and person ability are 

recognized to be efficient in engaging the construct under assessment (Engelhard 2012).  
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(2) Reliability and separation coefficients for items and respondents which estimate the Scale’s 

discrimination power (how well it can differentiate between high and low scores). High reliability indicates lower 

error of measurement and greater confidence in items’ difficulty and respondents’ ability measurements (Linacre 

2018).  

(3) Fit statistics were computed to explore aberrations in the data. These aberrations indicate that respondents’ 

performance might be confounded by source of construct-irrelevant factors such as carelessness, guessing, and 

cheating (Engelhard 2012). Accordingly, fit statistics can be viewed as a unidimensionality check. Two fit statistics 

were estimated: information-weighted fit (infit) and outlier-sensitive fit (outfit) mean square (MnSq) indices for both 

items and respondents. MnSq values are chi-square statistics divided by their degrees of freedom, and capture the 

discrepancy between model-expected and observed scores (Linacre and Wright 1994). The expected fit value is unity 

but a small deviation from this value is tolerable. Several methods for estimating sufficient fit ranges have emerged 

from the literature (e.g., Wolfe 2013; Wright and Masters 1982). Wright and Masters’s method is easy to apply and 

highly precise (Wu and Adams 2013), and is therefore adopted in this study. Wright and Masters (1982) derive 95% 

confidence intervals around MnSq fit indices by 1±2 standard deviation of this distribution. 

In addition, the RSM analysis yielded linearized person measures which are almost equivalent to the “subset-

item-parcel approach” in which researchers “aggregate items into several parcels and to use those parcels as the 

indicators of the target construct” (Matsunaga 2008, p. 261). The RSM method for generating parcel items also offers 

the benefit of linearity where the raw data are aggregated and converted to interval scales which are more suitable for 

SEM analysis (see Engelhard 2012). We subsequently fed the linearized person measures to the AMOS software 

which was used to perform the multi-group SEM analysis.   

General SEM model. First, we fitted a one-factor model in the data to investigate its convergent and 

discriminant validity (see Figure 2). Convergent validity indicates whether the indicators or items measure a trait 

(Campbell and Fiske 1959) by showing how theoretically and empirically correlated the indicators are (Hair, Black, 

Babin and Anderson 2010). A common assessment criterion of convergent validity is average variance extracted (AVE) 

(Henseler et al. 2015). AVE measures the amount of variance that is captured by a construct versus the level of variance 

due to measurement error, with the value above 0.7 as being excellent, and the level of 0.5 as being acceptable (Fornell 

and Larcker 1981). AVE is computed as: Σ(standardized loading2)/number of indicators. The AVE for this model was 

0.47, indicating a negligible deviation from the lower bound (0.50). As the model contained only one latent factor, it 
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was not feasible to investigate SEM-based discriminant validity (Hair et al. 2010). However, the correlation 

coefficients between items, which ranged between |.187| and |.735| provided some evidence for the item-level 

discriminant validity.   

Multi-group Structural Equation Modeling (M-SEM). Several M-SEM analyses were performed to 

substantiate that the items functioned in the same way across the three groups of participants. We investigated the 

prerequisites of SEM which include univariate and multivariate normality of the four composite variables to ascertain 

that they would lend themselves to maximum likelihood method of parameter estimation (Schumacker and Lomax 

2010). Univariate normality was assessed using skewness and kurtosis (range of a normal distribution: -2 to +2) and 

multivariate normality was evaluated using the Mardia’s coefficient (normal distribution: Mardia’s coefficient < 1.96).  

Second, we examined four levels of multi-group invariance as follows: 

(1) Configural or baseline model requires that the constructs be delineated in the same way. That is, the number of 

latent variables must remain equivalent across the groups, but there are no constraints on the model parameters. 

(2) Metric invariance (a.k.a. weak invariance) requires equivalent factor loadings across groups.  

(3) Scalar invariance requires equivalent intercept (constant) and factor loadings across groups when indicators (items) 

are treated as a linear combination of the factors. 

(4) Structural invariance model requires equivalent intercepts, factor loadings, structural means, structural covariance, 

and measurement residuals.   

The associated SEM model is presented in Figure 2, which includes the paths (one-headed arrows), the 

constraints imposed, items (rectangles), and the latent variable (oval shape).  
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Figure 2. The SEM model after setting the constraints. 

In the above-mentioned analyses multi-group analyses, three separate input matrices were simultaneously 

fitted into the data (one per subgroup), while we put constraints on pertinent parameters (e.g., equal factor loadings in 

metric equivalence) in order to assess the equality of the measurement model. Thus, we examined all parameters (i.e., 

intercepts, factor loadings, residual variances, factor variances, factor covariances, latent mean scores) and population 

homogeneity.  

To evaluate the fit of the general SEM model without the grouping variable, we estimated several absolute 

fit statistics: (1) χ2: Non-significant values indicate good fit, although it is sensitive to sample size and can get inflated; 

(2) normed χ2: estimated by dividing the χ2 value by its degrees of freedom. Values below 3 are desirable (Schumacker 

and Lomax 2010); (3) TLI (Tucker-Lewis Index; a.k.a. the non-normed fit index or (NNFI)), Bentler-Bonett Index or 

Normed Fit Index (NFI), incremental fit index (IFI), and comparative fit index (CFI): measures of the consistency 

between the model and the data. Values above .90 indicate acceptable model-data fit (Schumacker and Lomax 2010), 

and (4) RMSEA (root mean square error of approximation) which measures the amount of error in the model. We 

adopted MacCallum, Browne, Sugawara’s (1996) criterion where 0.01, 0.05, and 0.08 indicate excellent, good, and 

mediocre fit, respectively. 

To evaluate the fit of the invariance models, we adopted the criteria proposed by Byrne, Shavelson, and 

Muthen (1989) and Little and Slegers (2005) to establish the different levels of measurement invariance. These authors 
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recommend using changes in the χ2, NFI, IFI, and TLI. We started with fitting the configural invariance model, 

followed by the metric, residual, and scalar invariance models. If a lower level invariance model fitted the data 

properly, then a higher-level model was evaluated. We examined every pair of models in which one nested model can 

be derived by assigning further constraints to the parameters of a nesting model. Note that the amount of constraint 

increases from level one to level three in the above-mentioned models. We hypothesized that each nesting model was 

correct; for example, in comparing the configural model with the other two models, the configural model (which is 

less constrained compared with the other two models) was treated as correct. Under the hypothesis that a less constraint 

model is correct, we evaluated the effect of imposing additional constraints on model fit: If the probability of χ2 index 

exceeding the χ2 index were p < 0.05, then the nested model would be rejected in favor of the nesting (less constrained) 

model. In addition, we examined the observed changes in NFI, IFI, and TLI.      

Finally, since we did not achieve full structural invariance, we investigated the factor loadings that produced 

observed decrements in the fit. We selected the model with a significant degree of reduction in the fit statistics and 

constrained one parameter at a time to identify the parameters which were not invariant across the three groups. If a 

few parameters are found to be non-invariant, it can be said that partial invariance has been achieved (Smith, 

Woodman, Harvey and Battersby 2016).    

 
Results 
Rating Scale Model (RSM) Analysis 

Table 2 presents a summary of the RSM results. We found that all the items fitted the RSM decently, as 

testified by the range of infit and outfit MnSq values across all subscales. The reliability coefficients were in a good 

range and the PCAR supported the unidimensionality of the subscales, and thus we used the Rasch-estimated ability 

levels of the respondents on each subscale for the following SEM analyses below.  

Table 2 

Psychometric Features of the Four Subscales as Measured by RSM 
Scale Reliability 

(person 
reliability) 

Range of item 
difficulty 

Range of item 
infit MnSq 

Range of item 
outfit MnSq 

Variance explained by 
the first contrast in the 
Rasch residuals 

Amotivation  .96 (.75) -0.37 to 0.65 0.75 to 1.21 0.65 to 1.07 1.68 
Identified 
Regulation  .93 (.80) -0.41 to 0.41 0.73 to 1.20 0.59 to 0.90 1.72 

Extrinsic 
Motivation  .99 (.78) -0.48 to 0.84 0.78 to 1.33 0.75 to 1.33 1.66 
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Intrinsic 
Motivation  .99 (.86) -1.40 to 1.17 0.84 to 1.05 0.72 to 1.01 1.60 

Note. MnSq = Mean Square. 

SEM-Based Invariance Analysis 

Normality Check. The first analysis was performed to estimate the Mardia’s coefficient. The analysis that 

the data did not meet multivariate normality (critical ratio > 1.96). We deleted 51 participants with significant 

Mahalanobis d-squared indices (p < 0.05) to meet the normality requirement. The Mardia’s coefficient and its critical 

ratio were estimated to be .248 and .573, respectively, supporting the multivariate normality of the data. 

As demonstrated in Table 3, we examined the skewness and kurtosis indices of the four parcel items that 

were yielded in the RSM analysis. All the indices fall within -2 and +2, supporting the univariate normality of the 

items.  

Table 3 

Skewness and Kurtosis Indices of the Four Parcel Items 
Variable Skewness Kurtosis 

Amotivation (Logits) 0.599 -0.544 
Identified Regulation (Logits) -0.369 -0.884 
Extrinsic Motivation (Logits) -0.297 -0.680 
Intrinsic motivation (Logits) -0.025 0.503 

  
Evaluating the Fit of the Models. Next, we estimated the regression coefficients of items (see Appendix B) 

and the fit of the configural, metric, and scalar invariance models. As shown in Table 4, while the TLI and CFI of the 

models falls well above 0.9 and their RMSEA well below 0.05 (with the structural model being the optimal), the 

normed χ2 value of the configural (baseline) model is < 3), suggesting a relatively poor fit, whereas the structural 

invariance model outperforms the other models. To assess whether this model would offer an advantage, we compared 

the amount of increment/decrement in their χ2, in the way explained earlier. We examined every pair of the models by 

constraining the parameters of one (i.e., by nesting one into the second model). AMOS computer package, Version 23 

(Arbuckle 2014) computed the discrepancies between each two pairs with a χ2 distribution with degrees of freedom 

equal to [df1st model – df2nd model] which is a χ2 difference test—it was hypothesized that the more constrained model 

would be correct. In this χ2 difference test, if the associated p value is non-significant, it would be evidence that the 

more constrained model has a better fit to the data.   
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Three sets of comparisons were performed, as shown in Table 5. The first one assumes the configural model 

to be correct and compares the improvement in fit by constraining the model into the metric, scalar, and structural 

invariance models, generating a hierarchy of models each possessing the constraints of the predecessor.  

Under the hypothesis that the configural invariance model is correct (i.e. fits better), discrete evaluations of 

the accuracy of the additional constraints imposed on the models were carried out based on the χ2 statistics 2.74 

(metric), 44.887 (scalar), and 51.487 (structural) with 9, 21, and 36 degrees of freedom (df), respectively. The 

probability of a χ2 index with six df exceeding 2.74 was distinguishable from zero (p = 0.974). Therefore, the metric 

invariance model was accepted, indicating that this model had a better fit than the configural model. Note that adding 

further constraints to the configural model to obtain the metric invariance model resulted in the increase by 0.001 in 

the NFI and IFI while TLI decreased by 0.023. Likewise, the metric invariance model was compared with the scalar 

and structural models and also the scalar with the structural invariance model, and, as shown by the significance level, 

the scalar invariance model reaches significance at p = 0.006 and 0.968, when compared with the metric and scalar 

invariance models, respectively. However, the performance of the structural model as compared with that of the metric 

model is not a definitive victory and further investigation is needed to substantiate it.   

Table 4 

Fit Statistics of the SEM Models  

Model χ2 df p Normed 
χ2 RMSEA CILow CIHigh TLI CFI 

Configural model 37.958 8 0.000 4.745 0.043 0.030 0.057 0.963 0.988 

Metric invariance 
model 40.697 17 0.001 2.394 0.026 0.016 0.036 0.986 0.990 

Scalar invariance 
model 82.845 29 0.000 2.857 0.030 0.023 0.038 0.981 0.978 

Structural 
invariance model 89.445 44 0.000 2.033 0.022 0.016 0.029 0.990 0.981 

 
Note. CFI = comparative fit index; CILow = the lower bound of confidence interval; CIHigh = the higher bound of 
confidence; df= degrees of freedom; RMSEA=root mean square error of approximation; TLI = Tucker-Lewis Index. 
 
Table 5 

Comparison of the Invariance SEMs 
Model df χ2 p NFI IFI  TLI 

Assuming model Configural to be correct: 
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Metric 9 2.740 0.974 0.001 0.001  -0.023 
Scalar 21 44.887 0.002 0.018 0.019  -0.019 

Structural 36 51.487 0.045 0.021 0.021  -0.027 
Assuming model Metric to be correct:  

Scalar 12 42.148 0.000 0.017 0.017  0.005 
Structural 27 48.747 0.006 0.020 0.020  -0.004 

Assuming model Scalar to be correct:  

Structural 15 6.600 0.968 0.003 0.003 -0.008 -0.008 
Note. df= degrees of freedom; IFI = incremental fit index; NFI = normed Fit Index; TLI = Tucker-Lewis Index. 

Identifying Non-Invariant Parameters. We generated 12 further models, constraining one parameter one 

at a time. Table 6 demonstrates the fit statistics of the models. Note that “vvv”, for example, means that the variance 

of the latent factor was constrained across the three groups and “a1” means that the factor loading of item 1 was 

constrained and so on and so forth. 10 out of the 12 constrained variables were invariant, as testified by their non-

significant p values, whereas factor loadings of the intercept for intrinsic motivation (i2) and the intercept for identified 

regulation (i3) were non-invariant. This means that we had achieved a good level of partial structural invariance, as 

the majority of the parameters do not advantage any of the groups. Notably, the four parcel items all remain invariant 

across the three groups, as expected. The partial structural invariance model, which comprises 30 constrained 

(invariant) parameters, does pass the test of significance at p = 0.907. (Due to space limitations, model comparisons 

where the partial structural invariance model is compared with the other models are not presented, but in all cases, 

this model outperformed the rival models.)      

Table 6 

SEM Models with One Parameter Constrained at a Time  
Model df CMIN p NFI IFI TLI 

a1 3 1.259 0.739 0.001 0.001 -0.012 
a2 3 0.292 0.962 0 0 -0.013 
a3 3 1.074 0.783 0 0 -0.012 
i1 3 5.549 0.136 0.002 0.002 -0.008 
i2 3 28.462 0.000 0.012 0.012 0.013 
i3 3 31.851 0.000 0.013 0.013 0.016 
i4 3 2.842 0.417 0.001 0.001 -0.01 

vvv 3 0.548 0.908 0 0 -0.012 
v1 3 0.069 0.995 0 0 -0.013 
v2 3 0.383 0.944 0 0 -0.013 
v3 3 0.108 0.991 0 0 -0.013 
v4 3 0.04 0.998 0 0 -0.013 

artial structural invariance 24 15.433 0.907 0.006 0.006 -0.031 
 

 
Discussion and Conclusion  
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This study set out to investigate the measurement invariance of the Work Motivation scale which was developed in 

Singapore. Although there has been considerable interest in changes in the nature of work and future work, calls for 

more research to further develop work motivation theory have rarely received serious attention (Thompson 2019). The 

scarcity of new theoretical research results in a lack of contextual understanding in work motivation. The present 

research developed and tested the Work Motivation Scale on the respondents from the TAE sector in the multicultural 

context of Singapore. This new scale was tested for its construct validity, specifically measurement invariance, across 

the adult educators, training management professionals, human resource developers and training providers. Research 

on teacher motivation has shown that teacher motivation is linked with student motivation and also teaching 

effectiveness as well as learning outcomes (Han and Yin 2016). Similarly, adult educators and other TAE professionals 

play key roles in the development of the workforce, whose motivation may influence the adult learners’ motivation to 

learn and the effectiveness of their professional development and learning. As Singapore is embracing the culture of 

continuous training and lifelong learning, there is an increasing need to better understand the characteristics of the 

professionals working in the TAE sector, in this case their work motivation, to foster future research that will continue 

to encourage adult learners’ motivation to learn and development. By testing the validity of the constructs of WMS in 

Singapore, we may also be able to extrapolate the results to other countries that share a common cultural heritage to 

Singapore. 

             Through meticulous selection of items, complex sampling, and rigorous invariance analyses, the 

current data validates the Work Motivation Scale across the various groups of respondents in the TAE sector. Our 

approach highlights the importance of invariance measurement for minimizing bias when evaluating differences in 

group means, which was not explicitly investigated in previous work motivation studies. It would be problematic to 

simply assume measurements would be invariant across groups, because “even subtle violations of measurement 

invariance may lead to spurious conclusions” (Borsboom, 2006 p.S181). As a requirement of construct validation, 

measurement invariance should be established across the groups of subject who take the measurement instrument 

(Messick 1989), particularly if the results of the study is to inform high-stakes decision-making procedures such as 

policy-making. As explained earlier, the three groups of professionals investigated in the present study perform 

different functional roles and are engaged in various ways for the work. A set of policy initiatives and frameworks 

were designed to support the development of each group respectively (SkillsFuture, 2017, 2018). It is important to to 
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examine the invariance across the three groups so that findings can be used to review those initiatives and frameworks 

and support intervention if needed.  

Hopefully, this paper will contribute to a wider incorporation of measurement invariance as a routine bias 

detection technique for future research into group differences.  This also offers some confidence in the use of the Work 

Motivation Scale for future tests on antecedents and outcomes of work motivation, such as the relationships between 

motivation, work autonomy, and work satisfaction, also assess how organizational variables affect the different types 

of motivation. As such, organizational leaders could continue to develop interventions based on the findings of updated 

work motivation theories. This may lead to increased work motivation, productivity, and commitment, particularly 

for highly skilled and educated labour forces such as training and adult education professionals. 

 However, this research is not without limitations. The external and introjected subscales of the MWMS 

served to account for the approach and avoidance motives, specifically approach towards recognition and avoidance 

from embarrassment respectively (Assor, Vansteenkiste, & Kaplan 2009). By excluding the introjected scale from the 

current Work Motivation Scale, there may be possible confounds between external/introjected regulations and 

approach/avoidance orientations. Furthermore, the WMS and MWMS do not take into account an individual’s 

personality, which may have implications on their work motivation. Self-determined goals could possibly originate 

from personal values, and further studies can be done to explore relationships between personality traits and the 

motivational process, if any. In addition, it would be desirable to investigate the predictive validity of the instrument. 

However, our data does not seem to be covering predictive validity. For predictive validity, we would need to have 

another instrument measuring the same construct. Then we could regress our data on the data collected using the 

second instrument to examine predictive validity. We hope we could do such a study in the next iteration of the 

nationwide survey. 
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Appendix A 
Work Motivation Scale 

Read the following statements and indicate to what extent you agree or disagree with each of the following items 
corresponds to the reasons why you put in effort into your current work related to training and adult education.  

  

St
ro

ng
ly

 D
is

ag
re

e 

D
is

ag
re

e 

So
m

ew
ha

t 
D

is
ag

re
e 

So
m

ew
ha

t A
gr

ee
 

A
gr

ee
 

St
ro

ng
ly

 A
gr

ee
 

I put in little effort, because… 

1 I really feel that I’m wasting my time at work. 1 2 3 4 5 6 

2 I don’t think this job/work is worth putting effort 
into. 

1 2 3 4 5 6 

3 I don’t know why I’m doing this job/work.  1 2 3 4 5 6 

I put in effort into my current work,… 

4 to get others’ appreciation (e.g. supervisor, 
colleagues, family, clients …). 

1 2 3 4 5 6 

5 because others will respect me more (e.g. 
supervisor, colleagues, family, clients …). 

1 2 3 4 5 6 

6 to avoid being criticized by others (e.g. supervisor, 
colleagues, family, clients …). 

1 2 3 4 5 6 

7 because others will reward me financially only if I 
put enough effort in my job/work. 

1 2 3 4 5 6 

8 so that I have greater job/work security. 1 2 3 4 5 6 

9 because I risk losing my job/work if I don’t put 
enough effort in it. 

1 2 3 4 5 6 

10 because I personally consider it important to put 
effort into this job/work. 

1 2 3 4 5 6 

11 because putting effort into this job/work aligns 
with my personal values. 

1 2 3 4 5 6 

12 because putting effort into this job/work has 
personal significance to me. 

1 2 3 4 5 6 

13 because I enjoy doing my job/work. 1 2 3 4 5 6 

14 because what I do in my job/work is exciting. 1 2 3 4 5 6 

15 because the job/work I do is interesting. 1 2 3 4 5 6 

Amotivation (items 1, 2, 3); Extrinsic regulation (social – items 4, 5, 6; material – items 7, 8, 9); Identified 
regulation (items 10, 11, 12); and Intrinsic motivation (items 13, 14, 15).  
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Appendix B 
Standardized regression coefficients of the four parcelled items of the work motivation model 
 

Paths   Regression coefficient S.E. C.R. P 
Amotation <--- WorkMotivation Freed NA NA NA 
Extrinsic <--- WorkMotivation -.228 .033 -6.960 *** 
IdentifiedRegulation <--- WorkMotivation -1.514 .105 -14.455 *** 
IntrinsicMotivation <--- WorkMotivation -2.309 .168 -13.713 *** 

 Note: CR: critical ratio, which is estimated by dividing the regression weight estimate by the estimate of its standard 
error. For example, the regression weight estimate of Extrinsic motivation variable is 6.96 standard errors below 
zero. SE: Standard error.  
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