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This present study examined the structural validity of a Chinese version of 

Multidimensional Work Ethic Profile (MWEP-C), using a large sample of Chinese parents and 

their young adult children (N = 1047). Confirmatory factor analysis (CFA) was applied to 

evaluate the model fit of sample data on three competing models using two randomly split 

stratified subsamples. Measurement invariance for these two generational respondents was 

checked using differential item functioning (DIF) analysis. The results indicated that MWEP-C 

provided a reasonable fit for the sample data and the majority of survey items produced similar 

item-level responses for individuals that do not differ on the attributes of work ethic across these 

two generations. DIF items were detected based on advanced and successive iterations. Monte 

Carlo simulations were also conducted for creating threshold values and for chi-square 

probabilities based on 1,000 replications. After identifying the DIF items, model fit improved 

and generational differences and similarities in work ethic between parents and their young adult 

children were also identified. The results suggested that the younger Chinese generations have 

higher work ethic mean scores on the dimensions of work centrality and morality/ethics while 

they have similarities on time concept, self-reliance, delay of gratification, and hard work as their 

parents.  
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EASTERN WORK ETHIC: STRUCTURAL VALIDITY, MEASUREMENT INVARIANCE, 

AND GENERATIONAL DIFFERENCES 

                                                                  Introduction 

Work has been considered an important part of life. According to Gini (2001), work is a 

vital component of human identity and activity, and a major form of interacting with, shaping, 

and being shaped by the social world. Work roles, behaviors, and the inherent value of work are 

evolving. Work ethic, a concept that exists in all cultures, has gained increasing attention by 

researchers.  

The model formulation of work ethic can be traced back to 20th century German scholar 

Weber (1904/1905). Rapid expansion of capitalism and Western industrialization was attributed 

to Puritan work ethic and a strong belief in a calling from God (Furnham, 1989; Lehmann, 1993; 

Norris & Inglehart, 2004; Penn, 2006). According to Weber (1930), 

One’s duty in a calling, is what is most characteristic of the social ethic of capitalistic 

culture, and is in a sense the fundamental basis of it. It is an obligation which the 

individual is supposed to feel and does feel towards the content of his professional 

activity, no matter in what it consists, in particular no matter whether it appears on the 

surface as a utilization of his personal powers. Or only of his material possessions (as 

capital)…. (p. 19)   

Research on identifying and examining work ethic has been ongoing, and mainly focuses 

on the history of work and work ethic (Lipset, 1990; Tilgher, 1930), gender and generational 

differences in work ethic (Hill, 1997; Meriac, Poling, & Woehr, 2009; Meriac, Woehr, & 

Banister, 2010), and the development and revision of instruments to measure work ethic and 

values (Boatwright & Slate, 2000; Brauchle & Azam, 2005; Miller, Woehr, & Hudspeth, 2001; 

Petty, 1995a; Super, 1957). Work ethic and values have also been examined in different 
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countries such as the USA, England, Germany, Russia, Korea, and Singapore (Furnham, Bond, 

Heaven, Hilton, Lobel, Masters, … Daalen, 1993; Furnham & Muhiudeen, 1984; Hammond, 

Betz, Multon, & Irvin, 2010; Kirkcaldy, Furnham, & Lynn, 1992; Lim, 2003; Miller, Woehr, & 

Hudspeth, 2001; Ralston, Holt, Terpstra, & Cheng, 1997). The correlation of work ethic and 

attitude with productivity has also been studied (Feldmann, 2007; Firestone, Garza, & Harris, 

2005). The results of these studies have implications for future research on work ethic and value 

systems in organizations and work groups. 

Statement of the Problem 

 Work ethic, a guiding value system that impacts one’s work and life, is an important 

focus of work research studies. In recent years, changes in industry and society have taken place 

rapidly. Measures of Chinese work ethic are few. Sub-constructs of Chinese work ethic are 

unknown. Limited research has been conducted on work ethic in China (Li & Madsen, 2009; 

2010). In addition, little is known about differences in the level of work ethic functioning 

between parents and their young adult children. Given the development of the Chinese economy 

and the global environment, a better understanding of Chinese work ethic would provide 

knowledge about the world’s largest population group and fill an important gap in research. 

Investigating the work ethic of Chinese may contribute to the successful development of 

educational tools, thus promoting work success, a happier work force, and healthy economic 

development. 

                                       History, Theory, and Research on Work Ethic 

Work Ethic History 

The history of American work ethic can be traced back to the early Puritans (Lipset, 

1990). They treasured hard labor and firmly believed “Do all for the glory of God.” Their 

diligence, persistence, and perseverance established a new world. The history of Chinese work 
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ethic can be traced back thousands of years. It was recorded by Confucius “Lunyu.” Confucius, 

one of the famous educators and philosophers in Chinese history, thought highly about mental 

work (Chin, 2007; Riegel, 2013; Slingerland, 2003). He believed that through mental work, one 

will grow in knowledge, and heart and mind will be sincere. He also proposed the work ethic of 

righteousness. He made a vivid comparison of superior men and inferior men at work: “The 

superior man thinks of righteousness; the inferior man thinks of profit. The superior man thinks 

of law and regulations; the inferior man thinks of favors which he may receive” (Confucius, 551-

479 BC, Verse 6, Verses 23-32). As time goes by, work ethic in both America and China is 

experiencing some changes, yet the essence remains the same (Furnham & Bland, 1982).  

Theory and Research on Work Ethic 

Weber (1904/05; 1930) first proposed work ethic as one’s duty to achieve success 

through hard work and fulfill one’s calling. In his thesis, Weber focused on four major themes. 

One was that work was a calling from God and work should be done excellently and honestly. 

Work was a virtue. Second was that successes are signs of God’s blessings. Occupational success 

was one of them. Third was that through working, saving, and investing, one accumulated wealth 

and contributed to the rise of a society. Fourth was to have rational control over one’s work and 

life under the guidance of protestant beliefs. Furthermore, Weber argued that this new work 

attitude (work ethic) broke down the traditional economic system, paving the way for modern 

capitalism. In Weber’s words, “the religious valuation of restless, continuous, systematic work in 

a worldly calling, as the highest means of asceticism, and at the same time the surest and most 

evident proof of rebirth and genuine faith, must have been the most powerful conceivable lever 

for the expansion of . . . the spirit of capitalism" (Weber, 1946/1958, p. 172). Weber’s theory of 

work ethic continues to gain supporters and attention from various areas (Furnham, 1984).  
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Theorists have also proposed that work ethic is greatly influenced by time, culture, and 

society (Dose, 1997; England, 1967; England, Dhingra, & Agarwal, 1974; England & Whitely; 

1990; Rokeach, 1968, 1973), yet work ethic and values remain relatively enduring and stable 

over time. Dose (1997) suggested that “values are diagnostic of one’s identity, self-worth and 

world view,” which indicated that work ethic provides “major implications for life” and for work 

interaction with others (p. 235).  

Early research on work ethics and values were started by Super in the early 1950s. Super 

and his associates constructed a psychological measurement, the “Super work value inventory,” 

to assess young male children in career development (Super, 1957). Later, Zytowski (2006) 

revised Super’s inventory to a 72 item questionnaire that measures 12 dimensions of work values. 

Various researchers (Hammon, Betz, Multon, & Irvin, 2010; Robinson & Betz, 2008) used 

Super’s Work Values Inventory-Revised (SWVI-R) to conduct research studies. Robinson and 

Betz (2008) conducted a psychometric evaluation of SWVI-R and noticed that men and women 

had a similar pattern of work values; however, ethnic groups differed in work value scores. 

African Americans put a higher value on security and income than other ethnic groups. Asian 

Americans placed higher value on income than Caucasians, and a higher value on coworkers 

than African Americans.  

Petty (1993) developed the Occupational Work Ethic Inventory (OWEI) to measure work 

attitude, work habits, and work value. Studies utilizing the OWEI generally reveal variation 

based on the sample studied (Azam, 2002; Brauchle & Azam, 2004; Hatcher, 1995; Hill, 1997; 

Petty, 1995b; Petty & Hill, 1994). For example, Brauchle and Azam (2004) conducted a 

principal component analysis (PCA) on the OWEI and identified the following four factors: 

teamwork, dependability, ambition, and self-control. The sampled males and females did not 
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differ on these four work ethic factor scores, however, age, education level, length of full time 

work, and work attitude were statistically significantly correlated with work ethic scores. 

However, in another study conducted by Brauchle and Azam (2005), the item “apathetic” in the 

OWEI was left blank by a number of survey takers in Azam’s 2000 data set. This raised the 

awareness of using one-word descriptors in work ethic measurement with measures such as the 

OWEI. 

Miller et al. (2001) developed a Multidimensional Work Ethic Profile (MWEP) to 

measure work ethic. They conducted a series of studies using MWEP to examine the 

multidimensional characteristics of the measure, construct validity, convergent and discriminant 

validity, generalizability, and criterion-related validity of the measurement. Through these six 

empirical studies of MWEP, Miller et al. developed an updated, practical, and psychometrically 

sound measure of work ethic.  

In contrast to various studies on work ethic in the western world, Chinese work ethic 

research has not been widely conducted nor largely investigated (Li & Madsen, 2009, 2010; 

Tang, 1993). Tang (1993) conducted a factor analytic study of Protestant Work Ethic (PWE) 

among a sample of 115 Taiwanese students and found “PWE is alive and well” (Furnham, 1990, 

p. 397) in a Chinese culture. Lim (2003) studied Singapore Chinese work ethic and defined 

Confucian work ethic (CWE) as: thrift and hard work, harmony and cooperation, respect for 

educational achievements, and reverence for authority. Li and Madsen (2009) conducted a 

qualitative study of Chinese workers’ work ethic in reformed state-owned enterprises. They also 

conducted another qualitative study of Chinese managers about their work related values and 

attitudes (Li & Madsen, 2010), in which they recommended future research using quantitative 

data to support Chinese work ethic dimensions and validation studies on Chinese work ethic.  
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                       Generational Differences and Similarities 

Little attention has been given to the study of generational differences and similarities 

between Chinese parents and children. Theories about Chinese generational differences remain 

scarce. However, theories about generational differences in western culture can be traced back to 

the 1950s. According to Mannheim (1952), generation is similar to the class position of an 

individual in society. Generation is not a “concrete group” but a “social location.” Kotler and 

Keller (2006) attributed generational differences to time and major life experiences, just as they 

describe: “Each generation is profoundly influenced by the times in which it grows up-the music, 

movies, politics, and defining events of that period ... Members of a cohort [generation] share the 

same major culture, political, and economic experiences. They have similar outlook and values” 

(pp. 235-236). From these theorists’ definitions of generation, though members of the same 

generation share the same set of values and experiences, cultural and social differences between 

generations do exist.  

 Empirical studies also support the theory of generational differences (Cennamo & 

Gardner, 2008; Chen & Choi, 2008; Jurkiewicz, 2000; Lyons, Duxbury, & Higgins, 2007). For 

example, Lyons et al. (2007) found statistically significant differences in work values between 

Baby Boomers, Generation X-ers, and Generation Y-ers. The results indicated that Generation 

X-ers and Y-ers both scored higher on self-enhancement values than Baby Boomers and 

Veterans. Jurkiewicz (2000) found that Generation X-ers placed higher values on the item 

“freedom from supervision” while Baby Boomers placed higher values on “chance to learn new 

things’’ and ‘‘freedom from pressures to conform both on and off the job.’’ Consistent with 

Jurkiewicz’s results, Cennamo and Gardner (2008) also found significant generational 

differences for work values items such as status and freedom. Conflicting with generational 
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differences, similarities between generations have also been found. For example, Smola and 

Sutton (2002) found no generational differences in intrinsic values such as the pride in 

craftsmanship scale. Cennamo and Gardner also found no generational differences in items such 

as intrinsic values. 

 While a majority of the literature on generational differences is focused on western 

countries, the literature on generational differences among the Chinese is limited (Ralston, Egri, 

Stewart, Terpstra, & Yu, 1999; Xiang, Ribbens, & Morgan, 2010). Additionally, in some cases, 

measurement invariance is neglected before generational differences are found.  Since there is a 

dearth of research on Chinese generational theories, as well as minimal research in an Eastern 

cultural setting, the present study seeks to provide empirical evidence on work ethic among 

Chinese generations that share unique family settings.   

Purpose of the Study 

 The purpose of the present study is to examine the factor structures of a Chinese version 

of the Multidimensional Work Ethic Profile (MWEP-C) and study work ethic among Chinese 

people. This study also seeks to investigate generational differences and similarities between 

parents and their young adult children on work ethic. By studying these factors, the intent is to 

identify the work ethic of different generations of the Chinese people and their work ethic status. 

The present study is designed to expand work ethic research across culture, helping researchers 

understand work ethic in one of the fastest growing economies in the world and the largest 

developing country.  

Research Questions 

 This study examined the following three research questions: 
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1. Does a Chinese version of the Multi-dimensional Work Ethic Profile (MWEP-C) possess 

hypothesized structural validity in a Chinese sample? 

2. Does the MWEP-C produce similar item-level responses (measurement invariance or no 

DIF) for individuals who do not differ on the attributes of work ethic across two generations of 

respondents?    

3.  Based on items from the MWEP-C that do not possess DIF or if measurement 

equivalence is established, what are the manifest or observed differences between generational 

respondents in the sample?   

                                                                     Methods     

Participants 

 The Chinese people are the target population for the present study; specifically the 

Chinese are from mainland China rather than American Chinese or Taiwanese. According to 

CIA (2013) statistics, there are approximately 1.3 billion people in mainland China, the most 

populous country in the world. The sample was collected from Chinese university students and 

their parents from five different locations in China. These five locations are East, West, North, 

South, and Central China. CIA (2013) described that China has “mostly mountains, high plateaus, 

deserts in west; plains, deltas, and hills in east.” The east and south coastal areas are affluent, due 

to suitable weather, rich resources, convenient transportation, and various historical reasons. 

Economic development in west and middle China is quite slow due to high plateaus, deserts, and 

extreme weather. Participants came from the following provinces in China: South China 

(Guangxi, Guangdong), North China (Hebei, Heilongjiang, Neimenggu, Jilin, Liaoning), East 

China (Zhejiang, Jiangsu), West China (Sichun, Xinjiang), and Central China (Hubei). The 

sample consisted of 1047 volunteer participants. There were 690 females and 353 males with 
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ages ranging from 19 to 62 years. Among these participants, there were 103 sons, 452 daughters, 

250 fathers, and 238 mothers.    

Procedures  

After obtaining IRB approval, university students from different locations were invited, 

along with their parents, to participate in the survey. Faculty members in each location were 

trained in the administration of the instrumentation. The university survey administrators also 

followed up with the students twice in two-week’s time to invite their parents to take the survey 

and reminded them to return the completed surveys. Benefiting from a Chinese cultural value 

(the great respect held for educators by Chinese students and parents), a majority of the people 

invited returned the surveys.  

Measure 

The present study used a Chinese instrument developed and translated based on the 

Multidimensional Work Ethic Profile (MWEP) (Miller, Woehr, & Hudspeth, 2001). The MWEP 

has been used widely in research and diverse cultural settings (Lim, Woehr, You, & Gorman, 

2007; Miller et al., 2001; Woehr, Arciniega, & Lim, 2007). The MWEP has seven dimensions of 

work ethic, which are: hard Work, self-reliance, leisure, work centrality, morality/ethics, delay of 

gratification, and wasted time. A shortened Chinese version of MWEP (MWEP-C) of 44 items 

was used in this study. Respondents reported their agreement with statements on a 5-point Likert 

scale, 1 means strongly disagree, 2 is disagree, 3 is neither disagree nor agree, 4 is agree, and 5 is 

strongly agree. Back translation was also conducted in this present study to double confirm the 

accuracy of the Chinese translations. 

Data Analyses 

Excel was used to export the data. SPSS (2013, version 22), M-plus (Muthén & Muthén, 
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1998-2012; version 7), and R (R Core Team, 2013) were used to analyze data. Raw data from 

participant forms were exported into an Excel sheet at the item and scale level. Data were 

checked for entry accuracy and missing data were examined for missing data patterns. Data were 

checked for any univariate and multivariate outliers, and normality assumptions were verified 

prior to analysis (Osborne, 2012). Basic descriptive statistics were displayed using SPSS. CFA 

was used to examine the structural validity of MWEP-C using M-plus. DIF analysis was applied 

to examine item-level measurement invariance in R using the Lordif package (Choi, Gibbons, & 

Crane, 2011). Monte Carlo simulations were also conducted based on 1,000 replications. Based 

on the items that did not possess DIF, new scale scores were created and generational differences 

and similarities in work ethic between parents and their young adult children were identified 

using ANOVA.  

                                                      Results 

Among the sample, there were 690 female (66%) and 353 male (44%) participants. 

Cronbach’s alpha for these 44 items is 0.88. Missing data were checked for missing data patterns. 

Data were recoded for two categories, missing data were recoded as 0 and valid data were 

recoded as 1. No regular missing data pattern was found. A total of 985 respondents completed 

all the items on the survey. The total for completed data accounted for 94%. Missing data for 

each item were less than 5%, which met the general rule of thumb suggested by Tabachnick and 

Fidell (2013). The following table (Table 1) displays the descriptive statistics for each item: 
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Table 1 

Descriptive Statistics for Items 

 

 N Minimum Maximum Mean SD 

we1 1047 1.00 5.00 3.8357 .77715 

we2 1047 2.00 5.00 3.9016 .82206 

we3 1047 2.00 5.00 3.9045 .76394 

we4 1047 1.00 5.00 3.7908 .84631 

we5 1047 1.00 5.00 3.1442 .98518 

we6 1046 1.00 5.00 3.8662 .83652 

we7 1046 1.00 5.00 3.8136 .84867 

we8 1047 1.00 5.00 3.3543 .94269 

we9 1044 1.00 5.00 3.7874 .86854 

we10 1046 2.00 5.00 3.8920 .74036 

we11 1046 2.00 5.00 4.2648 .73961 

we12 1046 2.00 5.00 4.1205 .75825 

we13 1047 1.00 5.00 3.2092 1.02511 

we14 1044 2.00 5.00 3.9444 .76899 

we15 1044 2.00 5.00 3.8563 .77003 

we16 1046 1.00 5.00 3.0086 .86667 

we17 1047 2.00 5.00 3.6667 .74121 

we18 1045 2.00 5.00 3.9579 .76323 

we19 1045 1.00 5.00 3.5110 .99862 

                                           (Table continues) 
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Table 1 (continued). 
 

 N Minimum Maximum Mean SD 

we20 1046 2.00 5.00 4.0746 .77037 

we21 1046 1.00 5.00 3.7648 1.04636 

we22 1047 1.00 5.00 3.6590 .93133 

we23 1047 1.00 5.00 3.6762 1.05092 

we24 1046 1.00 5.00 3.4837 1.07125 

we25 1047 1.00 5.00 3.8271 1.01599 

we26 1043 1.00 5.00 3.8293 .99017 

we27 1046 2.00 5.00 3.7620 .79816 

we28 1044 2.00 5.00 4.0182 .73186 

we29 1047 1.00 5.00 3.6695 .80963 

we30 1046 2.00 5.00 3.6233 .82867 

we31 1044 1.00 5.00 3.1753 .89363 

we32 1038 1.00 5.00 3.3208 .87181 

we33 1039 1.00 5.00 3.0693 .82530 

we34 1037 2.00 5.00 3.6924 .81069 

we35 1041 1.00 5.00 3.4899 .87604 

we36 1039 2.00 5.00 3.9259 .80059 

we37 1039 2.00 5.00 3.8364 .83757 

we38 1037 1.00 5.00 3.6962 .81333 

we39 1039 1.00 5.00 3.8345 .81504 

     (Table continues) 
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Table 1 (continued). 
 

 N Minimum Maximum Mean SD 

we40 1037 2.00 5.00 3.9122 .80360 

we41 1040 1.00 5.00 3.8250 .81619 

we42 1037 1.00 5.00 4.0145 .72115 

we43 1035 2.00 5.00 3.8087 .81815 

we44 1039 2.00 5.00 3.6766 .80661 

 

Data Analysis Results 

Research Question 1 

Does a Chinese version of the Multi-dimensional Work Ethic Profile (MWEP-C) possess 

hypothesized structural validity in a Chinese sample? 

Participant data were randomly assigned into two subsamples. These two subsamples 

were obtained based on a stratified random sampling technique such that each subsample 

contained the same percentage of sons, daughters, fathers, and mothers as the total sample 

percentage. Three confirmatory factor models were analyzed using Mplus. CFA Model 1 was a 

second-order factor model where work ethic was a second-order latent variable and the seven 

previously defined work ethic dimensions from U.S. samples were considered first-order latent 

variables (Figure D. 1). The first order latent variables are time concept, self-reliance, leisure, 

centrality of work, morality/ethics, delay of gratification, and hard work. The 44 survey items 

were observed variables in the model. CFA Model 2 used a first-order factor model where the 

seven previously defined work ethic dimensions from U.S. samples were first-order latent 

variables (Figure D. 2). These latent variables were allowed to correlate with each other. CFA 
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Model 3 was a first-order factor model where work ethic was the only first-order latent variable 

and all 44 survey items were observed variables (Figure D. 3).  

Model comparison. 

Comparing these three models, CFA Model 2 produced better fit than the other two 

models (See Table 2). This indicated that the Chinese sample data supports a more parsimonious 

model than a complicated second-order model. Furthermore, the Chinese data demonstrated 

multidimensional characteristics of the survey instrument. 

Second subsample confirmation. 

The second subsample data were analyzed based on Model 2. Model fit results were as 

follows: MLMχ2 = 2707.057, df = 881, p < 0.001, CFI = 0.729, RMSEA = 0.065, and SRMR = 

0.099. 

Model modification for Model 2.  

Model modifications were made based on theory after obtaining model modification 

suggestions from Mplus. Some modifications suggested by Mplus could not be made because of 

irrelevant correlation between variables. Consequently, only the following modifications were 

made: (a) the leisure dimension was removed, (b) Items 18, 20, and 28 were removed, and (c) 

error variance for items 14 and 15 were permitted to correlate. Based on the literature review, 

Leisure has a weak effect size in U.S. samples (Mierac, et al., 2010) and the qualitative studies 

by Li and Madsen (2009; 2010) suggested that Chinese people have a limited concept of leisure. 

Since leisure as a latent variable had a very weak factor loading in Model 2, it was removed. 

Items 18, 20, and 28 did not function well in the sample data, so these items were removed. 

Finally, an error covariance correlation was added to items 14 and 15 because these two items 

both measure self-reliance and indicated a strong correlation.  
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Model fit indices were obtained for the first subsample after modification: MLMχ2 = 

1484.62, df = 578, p < 0.001, CFI = 0.828, RMSEA = 0.057, and SRMR = 0.081. The second 

subsample confirmed the model fit following modification: MLMχ2 = 1615.27, df = 578, p < 

0.001, CFI = 0.831, RMSEA = 0.056, and SRMR = 0.080. 

Table 2 

Model Fit Indices Comparison 

 chi- 

square 

df RMSEA RMSEA 

(90%CI) 

CFI SRMR 

M. 1. 1st. 2827.015 895 0.067 0.064-0.069 0.713 0.102 

M. 2. 1st. 4242.156 881 0.062 0.060-0.065 0.747 0.088 

M. 3. 1st. 4080.463 902 0.085 0.082-0.088 0.528 0.096 

M. 2. 2nd. 2707.057 881 0.065 0.062-0.068 0.729 0.099 

M.2. 1st with 

Modifications  

1617.930 578 0.057 0.053-0.060 0.828 0.081 

M. 2. 2nd with 

Modification  

1615.27 578 0.056 0.053-0.060 0.831 0.080 

Note.   M.1.: CFA Model 1   M.2.: CFA Model 2    M.3.: CFA Model 3 

M.1.1st:   CFA Model 1 with 1st subsample  

M.2.1st:   CFA Model 2 with 1st subsample  

M.3.1st:   CFA Model 3 with 1st subsample 

M. 2. 2nd: CFA Model 2 with 2nd subsample 

All the Chi-square p values are <0.001.  

CI = confidence interval 
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Research Question 2  

Does the MWEP-C produce similar item-level responses (measurement invariance or no 

DIF) for individuals who do not differ on the attributes of work ethic across two generations of 

respondents?    

 DIF analysis was used to examine measurement invariance for individuals based on the 

sample data. Missing data were first computed using multiple imputations and a CSV file was 

created. DIF analysis was run using the Lordif package (Choi et al., 2011) in R (R Core Team, 

2013). During data analysis, four items resulted in a failure to converge. These items (items 13, 

16, 31, and 33) were removed. A new round of DIF analysis was conducted. The following table 

describes the DIF analysis output for each item: 

Table 3  

Empirical Threshold Values for Likelihood Ratio Chi-squared Tests and Beta 

Item No.cat. Chi12 Chi13 Chi23 Beta12 

1 4 0.0436  0.1302 0.9496 0.0089 

2 4 0.9857 0.8773  0.6092 0.0000             

3 4 0.7984  0.1233 0.0424 0.0006             

4 4 0.0390  0.0255 0.0794 0.0072             

5 5 0.0001  0.0000 0.0000 0.0474             

6 4 0.4344  0.3047 0.1839 0.0015             

7 4 0.2013  0.0734 0.0581 0.0039 

8 5 0.0038  0.0006 0.0114 0.0188 

9 4 0.0383  0.0822 0.4013 0.0037             

                                                                                                          (Table continues) 
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Table 3 (Continued). 

Item No.cat. Chi12 Chi13 Chi23 Beta12 

10 4 0.1511  0.3034 0.5692 0.0020             

11 4 0.0530  0.1538 0.9965 0.0010 

12 4 0.4942  0.6384 0.5118 0.0013 

14 4 0.2609  0.2934 0.2756 0.0034 

15 4 0.1424  0.1968 0.2944 0.0045 

17 4 0.0049  0.0178 0.7014 0.0047             

18 4 0.5906  0.5303 0.3224 0.0008             

19 5 0.0024  0.0066 0.3567 0.0026             

20 4 0.0002  0.0006 0.3160 0.0029             

21 5 0.6091  0.0382 0.0123 0.0020 

22 5 0.2185  0.3429 0.4286 0.0029             

23 5 0.0103  0.0003 0.0017 0.0091 

24 5 0.5131  0.7152 0.6222 0.0020             

25 5 0.0070  0.0030 0.0369 0.0055             

26 5 0.1081  0.1864 0.3781 0.0036             

27 4 0.6158  0.8396 0.7545 0.0014             

28 4 0.0356  0.0210 0.0690 0.0008             

29 4 0.3631  0.6494 0.8490 0.0045             

30 4 0.0106  0.0234 0.3209 0.0141             

 34 5 0.7433  0.7850 0.5393 0.0008             

                                                                                                     (Table continues)                                                                                                                
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Table 3 (Continued). 

Item No.cat. Chi12 Chi13 Chi23 Beta12 

35 5 0.7164  0.9152 0.8314 0.0015             

36 4 0.3362  0.6274 0.9312 0.0013             

37 4 0.4476  0.7266 0.8032 0.0019             

38 4 0.0012  0.0031 0.2949 0.0153             

39 5 0.0490  0.0794 0.2749 0.0060             

40 5 0.0196  0.0555 0.5641 0.0081             

41 5 0.0167  0.0139 0.0930 0.0071             

42 5 0.8954  0.9907 0.9709 0.0003             

43 5 0.5960  0.1855 0.0789 0.0013             

44 5 0.1233  0.2484 0.5214 0.0055             

Note. Chi12: Likelihood ratio chi-square test between Model 1 and Model 2 

Chi13: Likelihood ratio chi-square test between Model 1 and Model 3 

Chi23: Likelihood ratio chi-square test between Model 1 and Model 3 

 

Table 4 

Empirical Threshold Values for R Square Changes from McFadden and Nagelkerke 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

1 0.0017             0.0017 0.0000               0.0032               0.0032 0.0000             

2 0.0000             0.0001 0.0001               0.0000               0.0002 0.0002             

3 0.0000             0.0018 0.0017               0.0000               0.0029 0.0029             

                                                                                                                 (Table continues)  
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Table 4 (continued). 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

4 0.0017             0.0029 0.0012               0.0033               0.0057 0.0024             

5 0.0051             0.0109 0.0058               0.0145               0.0307 0.0162             

6 0.0002             0.0010 0.0007               0.0005               0.0018 0.0014             

7 0.0006             0.0020 0.0014               0.0013               0.0040 0.0028             

8 0.0030             0.0052 0.0023               0.0076               0.0134 0.0058             

9 0.0017             0.0019 0.0003               0.0036               0.0042 0.0006             

10 0.0009             0.0010 0.0001               0.0015               0.0017 0.0002             

11 0.0017             0.0017 0.0000               0.0022               0.0022 0.0000             

12 0.0002             0.0004 0.0002               0.0003               0.0006 0.0003             

14 0.0005             0.0010 0.0005               0.0009               0.0018 0.0009             

15 0.0009             0.0014 0.0005               0.0015               0.0023 0.0008             

17 0.0034             0.0034 0.0001               0.0069               0.0070 0.0001             

18 0.0001             0.0005 0.0004               0.0002               0.0007 0.0006             

19 0.0031             0.0034 0.0003               0.0084               0.0092 0.0008             

20 0.0058             0.0062 0.0004               0.0090               0.0096 0.0007             

21 0.0001             0.0022 0.0022               0.0002               0.0055 0.0053             

22 0.0005             0.0008 0.0002               0.0012               0.0017 0.0005             

23 0.0022             0.0056 0.0033               0.0058               0.0144 0.0086             

24 0.0001             0.0002 0.0001               0.0004               0.0006 0.0002             

25 0.0025             0.0041 0.0015               0.0062               0.0099 0.0037             

                                                                                                              (Table continues) 
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Table 4 (continued). 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

26 0.0009             0.0012 0.0003               0.0021               0.0027 0.0006             

27 0.0001             0.0001 0.0000               0.0002               0.0002 0.0001             

28 0.0019             0.0034 0.0014               0.0023               0.0041 0.0017             

29 0.0003             0.0003 0.0000               0.0008               0.0008 0.0000             

30 0.0026             0.0029 0.0004               0.0064               0.0073 0.0010             

32 0.0108             0.0110 0.0002               0.0292               0.0297 0.0005             

34 0.0000             0.0002 0.0001               0.0001               0.0004 0.0003             

35 0.0000             0.0001 0.0000               0.0001               0.0002 0.0000             

36 0.0004             0.0004 0.0000               0.0007               0.0007 0.0000             

37 0.0002             0.0002 0.0000               0.0004               0.0004 0.0000             

38 0.0041             0.0046 0.0004               0.0085               0.0094 0.0009             

39 0.0015             0.0019 0.0004               0.0023               0.0030 0.0007             

40 0.0021             0.0022 0.0001               0.0030               0.0032 0.0002             

41 0.0022             0.0033 0.0011               0.0040               0.0059 0.0020             

42 0.0000             0.0000 0.0000               0.0000               0.0000 0.0000             

43 0.0001             0.0013 0.0012               0.0002               0.0023 0.0022             

44 0.0009             0.0011 0.0002               0.0018               0.0022 0.0003             

Note. R2
12 (Mc.): Pseudo R2 (McFadden) changes between Model 1 and Model 2 

R2
13 (Mc.): Pseudo R2 (McFadden) changes between Model 1 and Model 3 

R2
23 (Mc.): Pseudo R2 (McFadden) changes between Model 2 and Model 3 

R2
12 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 2 
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R2
13 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 3 

R2
23 (Na.): Pseudo R2 (Nagelkerke) changes between Model 2 and Model 3 

 

Table 5 

Empirical Threshold Values for R Square Changes from Cox and Snell 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox & Snell) 

R2
23  

 (Cox & Snell) 

1 0.0029             0.0029             0.0000 

2 0.0000             0.0002             0.0002 

3 0.0000             0.0026             0.0026 

4 0.0030             0.0052             0.0022 

5 0.0136             0.0288             0.0152 

6 0.0004             0.0017             0.0012 

7 0.0011             0.0037             0.0025 

8 0.0071             0.0125             0.0054 

9 0.0033             0.0039             0.0005 

10 0.0013             0.0015             0.0002 

11 0.0019             0.0019             0.0000 

12 0.0003             0.0005             0.0003 

14 0.0008             0.0016             0.0008 

15 0.0014             0.0021             0.0007 

17 0.0061             0.0063             0.0001 

                                                                                                                       (Table continues) 
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Table 5(continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox & Snell) 

R2
23  

 (Cox & Snell) 

18 0.0002             0.0007             0.0005 

19 0.0079             0.0086             0.0007 

20 0.0080             0.0086             0.0006 

21 0.0002             0.0052             0.0050 

22 0.0011             0.0016             0.0005 

23 0.0054             0.0135             0.0081 

24 0.0004             0.0006             0.0002 

25 0.0058             0.0093             0.0035 

26 0.0020             0.0026             0.0006 

27 0.0002             0.0002             0.0001 

28 0.0021             0.0036             0.0015 

29 0.0007             0.0007             0.0000 

30 0.0058             0.0067             0.0009 

32 0.0271             0.0275             0.0005 

34 0.0001             0.0003             0.0003 

35 0.0001             0.0001             0.0000 

36 0.0006             0.0006             0.0000 

37 0.0004             0.0004             0.0000 

38 0.0078             0.0086             0.0008 

   (Table continues) 
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Table 5(continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox & Snell) 

R2
23  

 (Cox & Snell) 

39 0.0021             0.0027             0.0006 

40 0.0028             0.0029             0.0002 

41 0.0036             0.0054             0.0018 

42 0.0000             0.0000             0.0000 

43 0.0002             0.0022             0.0020 

44 0.0017             0.0020             0.0003 

Note. R2
12 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 2; 

R2
13 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 3; 

R2
23 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 2 and Model 3.  

 

 After a detailed comparison of probabilities for the likelihood-ratio (LR) Chi-square, 

McFadden pseudo R-changes, Nagelkerke pseudo R-changes, and Cox and Snell pseudo R-

square changes between three models (Model 1 vs. Model 2, Model 1 vs. Model 3, and Model 2 

vs. Model 3), and a check for the proportional change in the coefficients for Model 1 and Model 

2, DIF was detected. After a number of iterations, the following items were flagged for DIF: 

Items 5, 8, 15, 17, 18, 21, 23, 29, and 34. After another successive iteration, the same items were 

flagged for DIF again. This confirms the DIF items in this survey based on the sample data. The 

following plots (Figure 1) depict individual level DIF impact on parents and their young adult 

children. 
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 The box plot in Figure 1 shows the differences in scores between item scores that did not 

account for DIF and those which accounted for DIF. The minimum difference is -0.12, the 

maximum difference is 0.38. The first quartile is 0.05 and the third quartile is 0.19, resulting in 

an interquartile range of 0.14 with median of 0.11. The plot on the right in Figure 1 indicates the 

same differences scores against the initial theta (scores that did not account for DIF). The solid 

line placed at 0.0 indicates no difference, and the dotted line indicates the mean difference at 

0.13. Consequently, score patterns from parents and children are consistent. 

 

 Figure 1. Individual level DIF impact. 
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 Figure 2. Trait distributions. 

The trait distributions for the younger generation and older generation are indicated in the 

graph in Figure 2. The distribution shows close to uniform DIF between these two generations of 

respondents.  

Monte Carlo simulations.  

Monte Carlo Simulations were also conducted for creating threshold values and for chi-

square probabilities based on 1,000 replications for these 40 work ethic items. Figure 3 

demonstrates the chi-square probabilities for three nested models and the McFadden (circle), 

Nagelkerke (triangle), and Cox and Snell (cross) pseudo R squared measures for each work item 

based on 1,000 replications. Comparing chi-square tests for these simulated items among these 

three models, the highest mean is 0.02 (SD = 0.003), which is likelihood ratio chi-square change 

between Model 1 and Model 2.  
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Figure 3. Monte Carlo thresholds for chi-square probabilities and pseudo R square. 
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CFA following DIF.  

Following the DIF analysis, items that demonstrated DIF were removed and another CFA 

was conducted to confirm the structural validity of the sample data with 28 items on these two 

subsamples. The model adopted for this confirmation study is CFA Model 2: first order model 

with six work ethic dimensions correlated with each other. These six dimensions are: time 

concept, work centrality, self-reliance, ethics/morality, delay of gratification, and hard work. The 

model fit indices for the first randomly split sample were: MLMχ2 = 755.223, df = 308, p < 

0.001, CFI = 0.904, RMSEA = 0.051, RMSEA (90% CI) = 0.046-0.056, and SRMR = 0.056. 

The model fit indices for the second subsample were MLMχ2 = 681.515, df = 308, p < 0.001, 

CFI = 0.903, RMSEA = 0.050, RMSEA (90% CI) = 0.045-0.055, and SRMR = 0.057. 

Table 6 

Model Fit Indices Comparison before and after DIF 

 chi-square df RMSEA RMSEA 

(90% CI) 

CFI SRMR 

M. 2. A  1503.505 512 0.059 0.055-0.062 0.835 0.079 

M. 2. B 1336.107 512 0.057 0.054-0.061 0.838 0.077 

M. 2. C. 755.223 308 0.051 0.046-0.056 0.904 0.056 

M. 2. D.  681.515 308 0.050 0.045-0.055 0.903 0.057 

 
Note. M. 2. A.: CFA Model 2 without items 13, 16, 31, and 33 using 1st subsample 

M. 2. B.: CFA Model 2 without items 13, 16, 31, and 33 using 2nd subsample 

M. 2. C.: CFA Model 2 without DIF items using 1st subsample 

M. 2. C.: CFA Model 2 without DIF items using 2nd subsample 

Chi-square p values are <0.001 for all four models.  
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CI = confidence interval 

Research Question 3 

Based on items from the MWEP-C that do not possess DIF or if measurement 

equivalence is established, what are the manifest or observed differences between generational 

respondents in the sample?         

To answer this question, One-way ANOVA was used. The independent variable was status 

of the participants (parents vs. children) and the dependent variables were work ethic dimension 

mean scores such as time concept, work centrality, self-reliance, ethics/morality, delay of 

gratification, and hard work. The following tables provide descriptive statistics for the factor 

scales including only items that demonstrated measurement invariance across the two 

generations of respondents.  

Table 7 

Descriptive Statistics for Young Adults (Young) and their Parents (Old) 
 

 N Mean SD Std. Error 

95% CI for Mean 

Lower 

Bound 

Upper 

Bound 

Time Young 555 3.8518 .58812 .02496 3.8028 3.9008 

Old 488 3.8668 .59982 .02715 3.8135 3.9202 

Total 1043 3.8588 .59339 .01837 3.8228 3.8949 

Workc. Young 552 3.8791 .61550 .02620 3.8276 3.9305 

Old 485 3.7948 .61609 .02798 3.7399 3.8498 

Total 1037 3.8397 .61691 .01916 3.8021 3.8773 

                                                                                                                      (Table continues) 
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Table 7(continued). 
 

 N Mean SD Std. Error 

95% CI for Mean 

Lower 

Bound 

Upper 

Bound 

Self. Young 552 4.1407 .59348 .02526 4.0911 4.1903 

Old 486 4.0727 .60749 .02756 4.0186 4.1268 

Total 1038 4.1089 .60075 .01865 4.0723 4.1455 

Ethics Young 551 3.7362 .63889 .02722 3.6828 3.7897 

Old 485 3.6144 .60085 .02728 3.5608 3.6680 

Total 1036 3.6792 .62404 .01939 3.6412 3.7173 

Delay Young 544 3.7518 .56383 .02417 3.7044 3.7993 

Old 485 3.7242 .57168 .02596 3.6732 3.7752 

Total 1029 3.7388 .56743 .01769 3.7041 3.7735 

Hard 

work 

Young 543 3.8419 .57417 .02464 3.7935 3.8903 

Old 475 3.8523 .55846 .02562 3.8019 3.9026 

Total 1018 3.8468 .56664 .01776 3.8119 3.8816 

 
Note. Time: time concept; WorkC. : work centrality; Self.: self-reliance;  Ethics.: ethics/morality;  

Delay: delay of gratification;  Hard work.  

Young: Young adult university students 

Old: Parents 

 
The test of homogeneity of variances indicated that both parents and children have equal 

variance on the work ethic dimensions with all the p values greater than 0.05. Parents and their 
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young adult children differed on work centrality with F (1, 1035) = 4.831, p = 0.028; these two 

generational respondents also differed on ethics/morality with F (1, 1035) = 9.912, p = 0.002. 

Parents and their young adult children did not differ on time concept, self-reliance, delay of 

gratification, and hard work. The eta square for work centrality is 0.005 and for ethics/morality is 

0.01. The effect size Cohen’s d for work centrality is 0.136 and for ethics/morality is 0.20.  

                                                        Discussion 

This present study examined Chinese work ethic in depth based on a large Chinese 

sample. It studied the structural validity of a Chinese version of Multidimensional Work Ethic 

Profile that was developed in the USA. The Chinese sample data provided good fit to CFA 

Model 2. In this model, six work ethic dimensions (time concept, self-reliance, work centrality, 

ethics/morality, delay of gratification, and hard work) correlate with each other as the first-order 

latent variables; the observed variables are the survey items. The original CFA Model 2 was not 

very satisfactory; however, the model fit for CFA Model 2 after removing the poor performing 

items was improved. Two randomly split stratified subsamples double confirmed the reasonably 

good model fit for CFA Model 2 with modifications, which suggested the structural validity for 

the Multidimensional Work Ethic Profile-Chinese version. 

   DIF analysis provided important implications for the evaluation of measurement 

invariance. Using R, DIF analyses resulted in 9 items being flagged for DIF. Among these 9 

items, item 5 (I feel uneasy when there is little work for me to do) and item 8 (Even if it were 

possible for me to retire, I would still continue to work) are items about work centrality. Item 15 

(At work, I like to be responsible for what I do and make my own decisions) is about self-

reliance. Items 17, 18, 21, and 23 are work ethics/morality items. Work ethic items 21 and 23 

were reverse worded items. Items 29 and 34 are leisure items. These items were interpreted 
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differently between parents and their young adult children. However, the majority of the items on 

work ethic demonstrated similar probabilities for these two generations of respondents on the 

latent traits.  

The MWEP-C without DIF items provided the best fit among all models. Thus, the 

MWEP-C with modifications can be considered as a useful measurement tool to assess Chinese 

people’s work ethic. Capitalizing on the benefits of DIF, MWEP-C can be used to evaluate the 

work ethic differences and similarities of the Chinese across generations. Both the CFA analyses 

and DIF analyses suggested that multidimensional work ethic (Miller et al., 2001), a concept that 

was developed in Western culture, does converge within the Chinese culture, although 

interestingly the concept of Leisure does not appear relevant in this culture. Protestant work ethic, 

a value system that can be traced back to the earlier 19th century (Weber, 1904/1905), still has 

its influence on people in the modern world. The four items adopted from qualitative research by 

Li and Madsen (2009; 2010), which emerged from Confucius work ethic, also play some part in 

this research study. For example, item 38 (I will put the majority of my pay check into savings) 

is a typical characteristic of the Chinese regarding delay of gratification. However, this might not 

be the case for this item in Western cultures. 

Another interesting finding from this present study is the lack of leisure among the 

Chinese sample. Leisure items in this MWEP-C had very small factor loadings (βweights) 

while two items (items 31and 33) caused the sample data to fail to converge in DIF analysis, and 

the rest of the Leisure items (items 29 and 34) displayed DIF among these two generational 

respondents. These results indicate that items measuring Leisure adopted from Western cultures 

do not function well among the Chinese sample. It might also suggest that the Chinese sample 

has a limited concept of leisure, which has been well described by several studies (Harrell, 1985; 
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Li & Madsen, 2009, 2010) on hard work of the Chinese.  

  Similarities and differences in work ethic between parents and their young adult children 

were captured through the present study. Parents and children differ on two dimensions of work 

ethic: work centrality and ethics/morality. The Chinese young adult sample has higher mean 

scores on both of these two dimensions than their parents. The effect size for ethics/morality is 

medium in this case. This suggests that the younger Chinese generation has a more positive 

attitude toward work and hold on to a higher standard of work ethic. A younger generation with 

higher work centrality and more righteous work ethics/morality will bring new hope for the 

society and add “fresh blood” to work development. Future studies should examine whether 

attitudes toward work are changing over time, or if this finding is representative of a new 

approach to work within the Chinese culture. Chinese parents and their young adult children do 

have similarities in time concept, self-reliance, delay of gratification, and hard work, which 

indicates that children are influenced by the family environment.  

Limitations and Future Implications 

This study is limited by the following: The study was conducted in five locations in 

China; therefore, the results cannot be generalized to dissimilar populations in different 

countries. Data were collected from certain geographical locations in China; the result may not 

be generalizable to people in other geographical locations. Only participants present on those 

days of data collection at the research sites in China or who have internet access were included in 

the study. Some survey items have not been used in China, which may not be as culturally 

appropriate to certain Chinese groups. This study includes the following delimitations: first,    

only those who agree to participate are included in the study; therefore, it is possible that non-

volunteer bias exists in the sample. Second, it is delimited to the Chinese people, whose primary 
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language is Chinese. 

Despite the limitations of this study, it contributes valuable information to work ethic 

research. First, this research provides a better understanding of the Chinese work ethic in the 

most populated country during modern times, adding knowledge about the second largest 

economy in the world. Second, it supports both theoretical and structural validation for a 

multidimensional work ethic profile that was developed in Western culture yet applied to Eastern 

culture. Weber’s theory of work ethic that was traced back to the early 20th century appears 

relevant in Eastern culture. The MWEP measure that performed well across American, Korean, 

and Mexican samples (Lim et al., 2007; Miller et al., 2001; Woehr et al., 2007), also possesses 

structural validity among the Chinese sample with modifications. In the present study, multiple 

competing models were tested, just as Thompson and Daniel (1996) stated “testing multiple 

plausible models does yield stronger evidence regarding to validity” (p. 204). In addition, two 

randomly- assigned stratified subsamples provided strong evidence of structural validity. The 

evaluation of work ethic score validity not only applies to young adult university students, but 

also to parents as working professionals from all walks of life. Furthermore, the sample from 

East, West, North, South, and Central China also provides some useful information about the 

work ethic status of the Chinese from widely spread geographical locations.  

DIF analysis brings new insights about the measurement invariance of the Chinese 

version of MWEP that has not been previously investigated with work ethic measures. First, the 

iterative purification of the matching criterion used in this study has a greater advantage over the 

traditional logistic regression DIF detection methods that were based on the observed sum score. 

Just as Crane et al. (2008) notes, under the condition that the Rasch model holds the statistical 

properties, the relationship between the sum score and the Rasch trait score is not linear, which 
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makes using the sum score as a matching criterion not very reliable. Second, the matching 

criteria used in this study are based on a modern and advanced purification process developed by 

Choi, Gibbons, and Crane (2011) while controlling for the Type I error rate. Third, this study 

used an iterative process to detect DIF items over successive iterations. For example, the 

generational DIF items are replaced by response vectors. The items which have no DIF are the 

anchor items. Both “the anchor items and group-specific items are used to obtain trait estimates 

account for DIF” (Choi et al., 2011, p. 5). DIF was detected over a continuous process until the 

same item was flagged for DIF over successive iterations. Fourth, in this current study, DIF 

items were flagged using three likelihood ratio chi-square statistics (probability for chi-square 

changes, pseudo R square for McFadden, Nagelkerke, Cox and Snell, and Beta between Model 1 

and Model 2). Furthermore, Monte Carlo simulations were also applied in this study to produce 

threshold values for pseudo R squared measures based on 1,000 replications. By using these 

advanced approaches, DIF items for the MWEP-C were identified, which establishes a good 

prerequisite for analyzing the real generational differences and similarities for work ethic 

dimensions on observed variables without confounding issues from item level variances at the 

latent level. 

Another key contribution of the present study is that generational differences and 

similarities on work ethic have been identified. After establishing measurement invariance, 

statistically significant differences were found on two dimensions of this MWEP-C (work 

centrality and ethics/morality) between the younger generation and the older generation 

respondents. In both these areas of differences, the younger generations have higher mean scores 

than those from the older generation. The positive attitude and behaviors that are displayed by 

the younger generations will be an impetus for future development of the workplace and society. 
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Similarities in work ethic between these two generational respondents were also noticed in the 

present study. Young adult children tend to have similar work ethic mean scores on time 

concept, self-reliance, delay of gratifications, and hard work as their parents. Research on work 

ethic based on western samples (Meriac et al., 2010) shows that Baby Boomers have higher work 

ethic mean scores on all the dimensions than the younger generations. However, different from 

previous generational differences research, the present study depicts a new picture of the young 

Chinese generational sample that embraces a higher work ethic value system. Further studies on 

developmental changes over time in work ethic will be beneficial.  

Furthermore, one noteworthy finding of this research indicated that the leisure dimension 

of Work Ethic does not hold for the Chinese sample. One item of the leisure dimension caused 

sample data to fail to converge and another three Leisure items displayed DIF. Examination of 

item-level differences suggested the non-equivalence of Leisure dimension across both 

generations. This revealed that Chinese respondents from Chinese culture interpreted leisure 

differently from U.S. respondents. These leisure items might not be culturally appropriate for the 

Chinese. Another possible explanation is that the Chinese culture has a limited concept of 

leisure; thousands of years’ of Confucius’ hard work concept without leisure, have left a deep 

impression on Chinese people’s minds. A famous Chinese idiom that came from Lunyu Shuer 

Verse 7 (Confucius, 551-479 BC) describes Confucius’s hard work: Confucius spent time 

studying music and reading music books; for entirely three months, he concentrated so much on 

what he was working on that he did not taste the meat that he ate. The Chinese history of turmoil, 

wars, and insecurity has trained the Chinese to be one of the hardest working groups in the world 

(Graham & Lam, 2003).The present study provides empirical quantitative data on work ethic 

dimensions from a Chinese sample.  

35 



Future Implications 

  MWEP-C can be modified to provide more culturally appropriate items for the Chinese, 

which includes adopting more items from Confucius Work Ethic to examine Chinese people’s 

work ethic value system. Data can be collected longitudinally to measure work ethic consistency 

and variations over time. Surveys can be conducted not only on the self-reported items, but also 

on the format of rating each-other. Further research covering three Chinese generations: Cultural 

Revolution (born 1961-1966), Social Reform (born 1971-1976), and Millennials (born 1981-

1986), will add valuable information about the different Chinese cohort groups. Family nested 

designs can be applied to future research to examine the family impact on work ethic. 

Controlling for income, age, social economic status, vocational type, and educational effects on 

work ethic, to measure work ethic differences and similarities, will be another approach for 

future studies. It would also be beneficial to study the correlations between work ethic, work 

satisfaction, work productivity, work commitment, and life satisfaction. Future studies that 

examine the impact of work ethic on work leadership style and management will also provide 

empirical support for work development.   

                                                                  Conclusion 

In conclusion, this study examined the structural validity of a Chinese version of the 

Multidimensional Work Ethic Profile based on a large Chinese sample. It provides empirical 

evidence on measurement invariance on the six MWEP-C dimensions based on item level 

parameter estimate statistics from parents and their young adult children by applying an 

advanced approach, which lays down a solid foundation for a meaningful comparison of work 

ethic means differences. Furthermore, this study elucidates these differences and similarities on 

work ethic across two generational Chinese respondents, thus providing insights on work ethic 
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from this Chinese sample. Hopefully, this study will serve to promote future studies and research 

on work ethic, thus contributing to the knowledge of research and work development.    
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         WORK ETHIC: THEORIES, RESEARCH, AND GENERATIONAL DIFFERENCES 

Introduction 

Work has been considered an important part of life. According to Gini (2001), work is a 

vital component of human identity and activity, and a major form of interacting with, shaping, 

and being shaped by the social world. Work roles, behaviors, and the inherent value of work are 

evolving. Work ethic, a concept that exists in all cultures, has gained increasing attention by 

researchers.  

                                                        Work Ethic Theories 

Weber (1904/05; 1930) first theorized work ethic as one’s duty to achieve success 

through hard work and fulfillment of one’s calling. This relates to the rise of capitalism as a 

result of what was later termed “Protestant Work Ethic.” Weber proposed that protestant 

businessmen viewed hard work and the pursuit of profit as characteristics of being a righteous 

and virtuous person. Weber argues that this new work attitude broke down the traditional 

economic system, paving the way for modern capitalism. In Weber’s words, “the religious 

valuation of restless, continuous, systematic work in a worldly calling, as the highest means of 

asceticism, and at the same time the surest and most evident proof of rebirth and genuine faith, 

must have been the most powerful conceivable lever for the expansion of . . . the spirit of 

capitalism" (Weber, 1946/1958, p. 172).  

Contradictory to Weber’s theory, that work ethic is the main contributor to the rise of 

capitalism, is an argument made by Becker and Woessmann (2009). The authors provide an 

alternative theory regarding the rise of the American economy that “Protestant economies 

prospered because instruction in reading the Bible generated the human capital crucial to 

economic prosperity” (p. 531). They tested this theory by “using county-level data from late-

nineteenth-century Prussia, exploiting the initial concentric dispersion of the Reformation to use 
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distance to Wittenberg as an instrument for Protestantism.”  Results indicated that Protestantism 

not only “led to higher economic prosperity, but also to better education (p. 531).”  They 

suggested that relatively higher education level of the Protestants was the major contributor to 

economic prosperity instead of work ethic.  

While Weber’s work ethic theory has been contested on a number of points, the theory 

remains well supported throughout the literature up to the present day. Researchers have 

synthesized Weber’s idea of work ethic as one’s application of a set of values that contributed to 

devotion to economic duty on earth (Lehmann, 1993; Lessnoff, 1994; Maccoby, 1983). “The 

deserving person can achieve a sense of accomplishment, personal development, wealth, and 

even salvation” (Smith & Smith, 2011, p. 291). Theorists further developed the theory of work 

ethic by incorporating the idea that an individual's value and integrity can be judged by that 

person's willingness to work hard (Cherrington, 1980; Nord, Brief, Atieh, & Doherty, 1990).  

Building on Weber’s idea of work ethic, Protestant work ethic (PWE) developed into a 

well-defined conceptual framework. Protestant work ethic, as defined by Norris and Inglehart 

(2004), is “a unique set of moral beliefs about the virtues of hard work and economic acquisition, 

the need for individual entrepreneurial initiative, and the reward of a just God. Its specific values 

emphasized self-discipline, hard work, the prudent reinvestment of savings, personal honesty, 

individualism and independence, all of which were brought to generate the cultural conditions 

most conducive to market economies, private enterprise, and bourgeois capitalism in the west” (p. 

2). Protestant work ethic is one of the most cited theories of work ethic.  

Work ethic theory continues to gain attention. Theorists have alternatively considered 

work ethic as values (Super, 1957), beliefs (Rokeach, 1968, 1973), attitudes (Eagly & Chaiken, 

1993), tolerance level (Levy, West, Ramirez, & Karafantis, 2006), commitments (Blau & Ryan, 
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1997; Morrow, 1993) and goals (Schwartz & Bilsky, 1987). Theorists and researchers have also 

distinguished between these different concepts and built constructs such as “Super Work Value 

Inventory,” “Protestant Work Ethic,” and “Multidimensional Work Ethic Profile” to measure 

work ethic (Miller et al., 2001; Petty, 1991; Super, 1957; 1982; Zytowski, 1994; 2006). Research 

on work ethic has been conducted to measure its impact on work productivity and work 

commitments (Leong, Huang, & Mak, 2013).  

                                                         Work Ethic Research 

Under this theoretical conceptualization of work ethic, research has been undertaken to 

measure work ethic, work commitment, productivity, and work satisfaction (Firestone, Garza, & 

Harris, 2005; Gibson & Klein, 1970; Leong, Huang, & Mak, 2013; Morrow, 1993; Quinn, 

Seashore, & Mangione, 1975; Stephen, 1999). Research has found empirical evidence on work 

ethic and its correlating variables.  

Work Ethic is Stable and Consistent in One’s Belief System 

Among the different research studies of work ethic, one common theme is that work ethic 

is consistent and remains stable throughout one’s life. Early research on work ethic and values 

were started by Super in the early 1950s. Super and his associates constructed a psychological 

measurement, the “Super Work Value Inventory” to assess young male children in career 

development (Super, 1957). Super (1995) believed an organized set of beliefs, needs, and goals 

apply to work. Using a revised version of Super’s Work Values Inventory (SWVI-R), Robinson 

and Betz (2008) conducted a psychometric evaluation of SWVI-R and noticed that men and 

women had a similar pattern of work values. Hammond, Betz, Multon, and Irvin (2010) 

examined work values in a sample of 213 American college students. African Americans had 
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higher mean scores than Caucasian students; however, both ethnic groups highly valued lifestyle, 

work environment, and supervision while creativity was ranked the lowest. 

Work ethic of research participants remains stable even though they are in different 

employment stages and status (Furnham, 1987; Shamir, 1986). Using a cross-sectional 

longitudinal study of 432 individuals, Shamir (1986) studied the correlation between work ethic, 

work involvement, and psychological impact of employment. Results indicated that research 

participants hold on to their work ethic throughout their different employment stages and status 

(employed vs. unemployed).  

Individual Differences in Work Ethic 

Individual differences in work ethic have been identified. For example, research has 

showed that female workers have higher work ethic scores than male workers (Petty & Hill, 

1994; Hill, 1997). Even though people remain stable in work ethic within their age range, 

different age groups across the samples also have significant differences in work ethic (Hatcher, 

1995; Petty 1995a; Petty, Lim, Yoon, & Fontan, 2008). Hatcher (1995) conducted work ethic 

research on 4,489 apprentices and instructors. A random stratified sampling technique was used 

by stratifying geographic regions and local union membership sizes. The result indicated 

significant differences in work ethic between instructors and apprentices with instructors 

showing higher scores on the factors of dependable and initiative. Job specialization produced no 

statistically significant difference on work ethic. People with over 21 years of full-time work 

experience in this study had significantly higher work ethic scores on dependability, initiative, 

and work commitment than the rest of the groups. Petty et al.’s (2008) study of two age groups 

showed a statistically significant difference on the consideration scale of the work ethic. Samples 

from the age 27-35 group have a higher mean than the 36-55 age group, with a medium effect 
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size of 0.5. The extensive research supports the individual differences in work ethic (Hatcher, 

1995; Petty 1995b, Petty et al., 2008).  

Culture and Country Differences in Work Ethic 

Work ethic also differs in cultures and countries (Biernat, Vexicio, Theno, & Crandall, 

1996; Furnham et al., 1993; Feldman, 2007; Quinn and Crocker, 1999). In a study of work ethic 

belief in 13 nations (Furnham et al., 1993), researchers found that subjects from wealthy and 

more developed countries tended to have lower scores than those from developing countries. 

Another empirical study conducted by Feldman (2007) suggested there was a positive correlation 

between Protestant work ethic and employment rates and labor force participation rates in 

countries such as the USA, UK, and Denmark. Frey and Powell (2009) studied protestant work 

ethic and social justice values in both New Zealand and Jamaica. MANOVA techniques were 

utilized in the study and results indicated significant cultural differences. This finding is 

consistent with previous research by Biernat, Vexicio, Theno, and Crandall (1996) and Quinn 

and Crocker (1999). Furthermore, in a study by Ralston, Holt, Terpstra, and Cheng (1997), work 

ethic and work values of managers in the United States, Russia, Japan, and China were assessed. 

The results indicated the four countries’ work ethic differed. It also supports crossvergence with 

culture-dominance on work values of managers. Crossvergence is a recent concept developed by 

Ralston et al. (1997), which is defined as “the synergistic interaction of social-cultural and 

economic ideology influences within a society that result in a unique value system” (p. 7). Work 

ethic as a value system might be influenced both by “global divergence with regional (cultural) 

convergence” (Ralston et al., 2006, p. 27). The impact of country and cultural effect on work 

ethic is significant.   
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Work Ethic’s Correlation with Other Variables 

Work ethic is significantly correlated with demographic and psychographic variables 

(Furnham & Muhiudeen, 1984; Furnham, 1987). Furnham (1987) used multiple regression to 

predict work ethic with three demographic and seven psychographic variables (economic belief, 

postponement of gratification, powerful others, internal locus of control, and chance locus of 

control) as predictors. Results indicated that people who were more likely to endorse the 

protestant work ethic had the following characteristics: high internal and powerful other locus of 

control beliefs, limited education, conservative free-enterprise economic beliefs, and strong 

postponement of gratification beliefs and practices. Furnham and Koritsas (1990) conducted 

another correlational study between work ethic and vocational preference. They found that there 

were statistically significant positive correlations between work ethic scores and realistic, 

enterprising, conventional, and artistic types of vocations. The studies described above 

recommended further research to examine the correlation of work ethic with other relevant work-

related constructs and psychological variables.  

Multidimensional Work Ethic Profile (MWEP) 

Existing problems in work ethic survey instrument. 

 Instruments measuring work ethic consistently exhibit construct validity problems in the 

psychometric literature (Furnham, 1984; 1987; Jones, 1997; Miller et al., 2001). Jones (1997) 

mentioned that a small number of work ethic measures have been subjected to psychometric 

validations. Furnham (1984) pointed out that few psychologists have studied the classical work 

of Weber with care to truly understand explication of the construct of work ethic. Further 

research is needed to construct a psychometrically sound, multidimensional measure of work 

ethic (Furnham, 1987). Based on previous researchers’ recommendations, Miller et al. (2001) 
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developed a Multidimensional Work Ethic Profile (MWEP) to measure work ethic. They first 

provided a brief historical and conceptual review of work constructs, and then compiled a new 

multidimensional work ethic measurement. A majority of the items of MWEP were adopted 

from various protestant work ethic scales (Blood, 1969; Goldstein & Eichorn, 1961; Mirels & 

Garrett, 1971; Ray, 1982). The 65-item questionnaire was followed by six studies to examine the 

multidimensional characteristics of the measure, construct psychometric evaluation, convergent 

and discriminant validity, generalizability, and criterion-related validity of the measurement.   

       Further factor analyses of MWEP. 

After the development of MWEP, Miller et al. (2001) conducted both exploratory and 

confirmatory factor analysis on MWEP to verify the factor structure in different samples.  Data 

were randomly divided into two subsamples. One was used for exploratory factor analysis with 

the other used for item analysis. Set one data resulted in seven dimensions. Set 2 data had the 

following coefficient alpha values: hard work (0.83), self-reliance (0.89), leisure (0.85), 

centrality of work (0.81), morality/ethics (0.80), delay of gratification (0.76), and wasted time 

(0.80) (Miller et al., 2001). The third study by Miller et al. (2001) provided preliminary 

construct-related evidence for the measure. A confirmatory factor analysis was conducted, which 

resulted in a RMSEA of 0.063 with a 90% confidence interval of 0.061 to 0.065. This was a 

reasonable fit for the data. However, the chi-square index was statistically significant (χ 2= 

4970.59, df =1994, p < 0.01).  

In the same study, MWEP data scores were further validated by Miller et al. (2001) with 

this fourth study utilizing a military personnel sample. After collecting the data, comparisons 

were made with the student samples from the previous three studies on the mean scores of the 

seven dimensions of MWEP, the score variability and reliability for each dimension, and 
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correlation between dimensions. The results showed that the student sample had higher mean 

scores and less variability than the military sample. LISREL analyses of dimension correlations 

indicated the equivalent covariance of these two samples with a χ 2 = 61.17, df = 21, RMSEA = 

0.05, GFI = 0.99, NFI = 0.97, CFI = 0.98, RFI = 0.96. The authors discussed differences in mean 

work ethic scores from different samples, with one attending college, while the other did not 

attend college but went directly to the military. The similarity of dimension variance and 

correlation from two different samples tended to demonstrate score reliability and validity for 

MWEP.  

   Correlational studies of MWEP with job related variables. 

Researchers further measured the relationship between MWEP work ethic and other job-

related variables, resulting in statistically significant findings (Miller et al. 2001). Using 166 

employees from three organizations (a financial institution, a car dealership, and a newspaper 

company), Miller et al. (2001) conducted a fifth study to measure correlation between MWEP 

and job-related variables such as job involvement, job satisfaction, and organizational 

commitment. Using a hierarchical regression analysis, the authors found that MWEP scales were 

statistically significantly correlated with all three variables. MWEP was also correlated with 

work performance (Miller et al., 2001). The data provided additional evidence of scale 

consistency and score reliability for MWEP.  

Through the six empirical studies of MWEP, Miller et al. (2001) developed an updated, 

practical, and psychometrically sound measure of work ethic. This research provided both 

conceptual and empirical approaches for the study of work ethics. The authors recommended 

using MWEP as a springboard for future research on work ethic.  
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Generalizability studies using MWEP. 

Further research studies were also conducted on gender and generational differences in 

work ethic using MWEP (Meriac, Poling, & Woehr, 2009; Meriac, Woehr, & Banister, 2010). 

For example, Meriac, Woehr, and Banister (2010) used MWEP to evaluate work ethic among 

three generational groups: Millennials, Generation X, and Baby boomers. The output suggested 

respondents from different generational groups interpreted the content of MWEP differently 

rather than exhibiting real work ethic differences on the manifest variables. Meriac, Poling, and 

Woehr (2009) conducted a gender difference examination of MWEP data, using Item Response 

Theory (IRT) parameter estimation and differential item functioning (DIF) techniques. The 

results demonstrated a consistent pattern between men and women, which indicated that MWEP 

items functioned equally at the item level by gender. The item invariance suggested that MWEP 

did not carry different socially-constructed meanings between men and women. A further 

examination of mean differences on the observed variables between genders was conducted. 

Results indicated men and women differed significantly on self-reliance, morality/ethics, leisure, 

centrality of work, and wasted time. Contrasting differently from previous research studies 

(Kirkcaldy, Furnham, & Lynn, 1992; Lynn, 1991; Spence & Helreich, 1983), in this data set, 

men scored higher than women, even though the effect sizes of those differences were small. 

These two studies (Meriac, Poling, & Woehr, 2009; Meriac, Woehr, & Banister, 2010) 

used MWEP as the research instrument, applying new and advanced statistical techniques such 

as IRT/DIF. The results were further generalized to a larger sample and different groups, 

suggesting the need for further research on generational and gender difference on work ethic.  

Additional studies of cross-cultural work ethic.  

Cross cultural studies of work ethic indicated significant cultural differences (Ralston, 
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Holt, Terpstra, & Cheng, 1997; Woehr, Arciniega, & Lim, 2007). Woehr, Arciniega, and Lim 

(2007) examined work ethic across Americans, Mexicans, and Koreans using MWEP (as cited in 

Miller et al., 2001). Multi-group confirmatory factor analysis results indicated that the seven 

factor configural invariance model provided the best fit indices of all the models in the study 

(RMSEA: 0.062, CFI: 0.93, and GFI: 0.994). This suggested acceptable measurement 

equivalence across samples drawn from these three countries. Further examinations of mean 

differences of work ethic subscales indicated three samples differed statistically significantly on 

centrality of work dimensions. The Korean sample also differed greatly with American and 

Mexican samples on leisure and morality/ethics. This study provided a detailed assessment of 

measurement equivalence of MWEP and discovered some cross-group differences in work ethic.  

Research recommendations on a shortened version of MWEP. 

Lim, Woehr, You, and Gorman (2007) recommended a shorter version of MWEP. Lim et 

al. (2007) developed a short form of the Korean language version of MWEP. Using two 

independent groups from South Korea, university students were assessed with the full version of 

MWEP and an exploratory factor analysis was conducted. The best items were selected to 

compile the short form of MWEP in the Korean language. A corporate sample was administered 

the short form of MWEP and a confirmatory factor analysis was conducted based on the sample 

data. The results indicated an acceptable fit with the corporate sample data. Finally, correlation 

analysis among each of the seven factors in the original form and short form indicated strong 

relationships. The researchers suggest that the short form is a potentially useful tool for future 

research.    

                         Chinese Work Ethic Research 

 Chinese work ethic research remains scarce, a literature review on the database in recent 
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years resulted in limited findings in this area. Two recent studies on work ethic among the 

Chinese people were theoretically based with a qualitative approach (Li & Madsen, 2009; 2010).  

A gap in quantitative research on work ethic exists. For example, the Chinese Culture 

Connection (1987), a non-profit educational research and cultural organization, identified 40 

basic values of Chinese people and grouped them into four categories: “integration, Confucian 

work dynamism, human-heartedness, and moral discipline” (p. 272). As the earlier review of 

literature on the history of Chinese work ethic describes, even though the Confucian work ethic 

has been implicitly a part of Chinese history for thousands of years (Chin, 2007), research on it 

was not conducted until recently (The Chinese Culture Connection, 1987).  

To further understand the research on Chinese work ethic, four studies are discussed here 

(Li & Madsen, 2009; 2010; Lim, 2003; Tang, 1993). Lim’s study used a Chinese sample from 

Singapore, Li and Madsen’s sample was from China, while Tang’s sample was from Taiwan. 

Lim (2003) studied Singapore Chinese work ethics and defined Confucian work ethic (CWE) as: 

thrift and hard work, harmony and cooperation, respect for educational achievements, and 

reverence for authority. Data were collected from 305 working adults. Hierarchical regression 

analysis results indicated “CWE was positively associated with the budget dimension and 

negatively associated with the retention dimension of the money scale” (p. 968). Tang (1993) 

conducted a factor analytic study of the Protestant Work Ethic (PWE) among a sample of 115 

Taiwanese students and found “PWE is alive and well” (Furnham, 1990) in a Chinese culture. In 

other words, to a certain extent, people in Chinese culture share a similar value and belief system 

as those in western cultures. 

 Li and Madsen (2009; 2010) conducted qualitative studies on Chinese work ethic. The 

first study compared the differences and similarities on Chinese work ethic versus MWEP and 
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CWE (Li & Madsen, 2009). They conducted a qualitative study of Chinese workers’ work ethic 

in reformed state-owned enterprises. Two rounds of intensive interviews were held with eight 

workers employed by state-owned factories established in the 1950s, with over 10,000 

employees prior to reform. Six major themes of work ethic emerged through the qualitative data 

analysis. The themes are: concept of time, hard work, self-reliance and group dependency, work 

morality/ethics, delay of gratification and education, and work centrality. There appeared to be 

some differences in Chinese work ethic in the areas of hard work, self-reliance, and centrality of 

work with MWEP or CWE. However, similarities are found in the area of time concept, delay of 

gratification, and morality/ethic with MWEP and CWE.  

In a second qualitative study of the work related values and attitudes among a group of 

Chinese managers, Li and Madson (2010) sought to answer: “What are the currently held work 

ethic profiles of Chinese managers and how the work ethic profiles impact the managerial 

practices of Chinese managers” (p. 61). Through in-depth interviews and onsite observations, the 

authors identified five dimensions of Chinese managers’ work ethic: hard work, concept of time, 

work centrality, self-reliance and group dependency, and morality/ethics. Four overarching 

themes were identified that influenced Chinese managers’ behaviors, they were: “the absolute 

power of the boss, work is the center of life, social network (Guanxi) ties to the workplace, and 

hope placed in the hands of the bosses” (p. 70). The authors suggested future research on a 

younger group of Chinese managers and quantitative analysis of Chinese work ethics. Based on 

the fact that more and more young managers are stepping into leadership positions in China, 

quantitative assessment of work ethic is crucial to elucidate the Chinese work situation and shape 

a standard code of ethical conduct, thus contributing to work development and economic growth.     
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 Generational Differences 

Generational Differences Theories 

Theories about generational differences can be traced back to the 1950s. According to 

Mannheim (1952), generation is similar to the class position of an individual in society. 

Generation is not a “concrete group” but a “social location.” He suggested the existence of 

generations by the following five characteristics:  

(1) new participants in the cultural process are emerging; (2) former participants in that 

process are continually disappearing; (3) members of any one generation can participate 

in only a temporally limited section of the historical process; (4) it is therefore necessary 

continually to transmit the accumulated cultural heritage; (5) the transition from 

generation to generation is a continuous process. (p. 292)  

Mannheim (1952) also clearly defined that members of a generation share “an identity of 

responses, a certain affinity in the way in which all move with and are formed by their common 

experiences” (p. 306). Turner et al. (Edmunds & Turner, 2002, 2005; Eyerman & Turner, 1998; 

Turner, 1998) further developed Mannheim's theory of generations. In Turner’s words, a 

generation is a “cohort of persons passing through time who come to share a common habitus 

and lifestyle . . . has a strategic temporal location to a set of resources as a consequence of 

historical accidents and the exclusionary practices of social closure” (Turner, 1998, p. 302). 

Eyerman and Turner (1998) pointed out that a generational cohort maintains its cultural identity 

by excluding other generations from getting the same access to cultural and material resources. 

Kotler and Keller (2006) attributed generational differences to time and major experiences, just 

as they describe: “Each generation is profoundly influenced by the times in which it grows up – 

the music, movies, politics, and defining events of that period ... Members of a cohort 
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[generation] share the same major culture, political, and economic experiences. They have 

similar outlook and values” (pp. 235–236). From these theorists’ definitions of generation, while 

members of the same generation share the same set of values and experiences, cultural and social 

differences between generations do exist.  

Empirical Studies about Generational Differences 

 Empirical studies also support the theory of generational differences (Cennamo & 

Gardner, 2008; Chen & Choi, 2008; Jurkiewicz, 2000; Lyons, Duxbury, & Higgins, 2007). 

Among these studies of generational differences, some are about work ethic, work values, and 

work behaviors between generations. For example, Lyons et al. (2007) found statistically 

significant differences in work values between Baby Boomers, Generation X-ers, and Generation 

Y-ers. The results indicated that Generations X-ers and Y-ers both scored higher on self-

enhancement values than Baby Boomers and Veterans. Jurkiewicz (2000) found that Generation 

X-ers placed higher values on the item “freedom from supervision” while Baby Boomers placed 

higher values on “chance to learn new things’’ and ‘‘freedom from pressures to conform both on 

and off the job.’’ Consistent with Jurkiewicz’s results, Cennamo and Gardner (2008) also found 

significant generational differences for work value items such as status and freedom. Generation 

Y-ers ranked freedom-related work values and work status higher than the older generations. 

Chen and Choi (2008) studied a group of American hospitality managers and supervisors on their 

work values across three generations: Baby Boomers, Generation X-ers, and Generation Y-ers. 

They found that Baby Boomers rated personal growth more highly than younger generations, 

while Generation Y-ers placed work environment higher than older generations. Furthermore, 

Generation Y-ers placed more importance on economic return and less importance on personal 

growth than the other generations. A more recent generational difference study by Hansen and 
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Leuty (2012) also provided evidence that work values differ among four generations while 

controlling for age. Their study among a sample of 1689 participants across generations (the 

Silent Generation, Baby Boomers, Generation X, and Generation Y) found that “workers from 

the Silent Generation placed more importance on Status and Autonomy than Baby Boom or 

Generation X workers. More recent generations (Baby Boom and Generation X) were found to 

place more importance on Working Conditions, Security, Coworkers, and Compensation” (p. 34).  

Smola and Sutton (2002) compared their study with the findings from Cherrington’s 

study (1980) to identify generational differences in work values and work ethic. They first 

divided their sample into five generation categories: WWII-ers (1909-1923), Swingers (1934-

1945), Baby Boomers (1946-1964), Generation X-ers (1965-1977), and Millennials (1978-1995). 

Due to a small sample size in some of the categories, only Baby Boomers and Generation X-ers 

were used in the data analysis for comparison with Cherrington’s (1980) results. Among the 

work values items, Smola and Sutton focused on desirability of work outcomes, pride in 

craftsmanship, and moral importance of work and found significant generational differences. 

Their results indicated that the younger the generations, the stronger the desire for promotion. 

Baby Boomers believe much stronger that “work should be one of the most important parts of a 

person's life” while Generation X-ers believe more firmly that “working hard makes one a better 

person.” Smola and Sutton (2002) did provide evidence for generational differences in work 

values, however, they also recognized the fact that most of their comparisons were between 1999 

data and Cherrington’s 1974 data, which did not provide evidence of longitudinal differences. 

They recommend a more representative sample and encourage future researchers to continue to 

monitor the changes in work values among generations.  

Conflicting with the generational differences, similarities between generations have 
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also been found. For example, Smola and Sutton (2002) found no generational differences in 

intrinsic values such as pride in craftsmanship. Consistent with Smola and Sutton, Cennamo and 

Gardner (2008) also indicated that there were no generational differences in work ethic items 

such as intrinsic values. Meriac, Woehr, and Banister (2010) used MWEP to evaluate work ethic 

among three generational groups: Millennials, Generation X, and Baby boomers. The output 

suggested that respondents from two different generational groups (Millennials and Generation 

X) interpreted the content of MWEP differently instead of the existence of real work ethic 

differences. 

Effect size for generational differences in work ethic has been calculated for a few 

studies. A majority of the studies failed to provide evidence of the practical significance. Meriac 

et al.’s (2010) study was one of the few that demonstrated the effect size for generational 

differences in work ethic. For the comparisons between Baby boomers with Generation X, and 

Millennials, dimension mean work ethic scores such as hard work, centrality of work, and 

wasted time have strong effect sizes (0.63-1.06), while leisure has a small effect size (-.0.11-

0.15). Self-reliance effect size is medium at 0.4.  

Within the literature review of generational differences in work ethic and work values, 

one of the most comprehensive studies is by Parry and Urwin (2011). They pointed out that there 

was a strong basis for the concept of generational differences; however, the academic empirical 

evidence for generational differences in work values had a mixture of results. Parry and Urwin 

(2011) commented that many studies failed to distinguish between generation and age; 

furthermore, some failed to consider the differences in national, cultural, and ethnic context. 

They strongly recommended disentangling the age, career stage, cohort, and period effects on 

generational differences. In addition, they suggested considering other dimensions of difference 
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on generational work ethic within the workplace, such as within a national culture.  

Chinese Work Ethic Generational Differences Literature 

    A majority of the literature on generational differences is focused on western countries, 

however, the literature on generational differences among the Chinese is limited (Ralston, Egri, 

Stewart, Terpstra, & Yu, 1999; Xiang, Ribbens, & Morgan, 2010). To study the generational 

differences in China, one has to have some basic concepts of Chinese history. Vohra (2000) 

defined four particular time periods in China: the Republican Era (1911-1949), the Consolidation 

Era (1950-1965), the Great Cultural Revolution (1966-1976), and the Social Reform Era (1978 - 

present). Based on these generational concepts in China, Xiang et al. (2010) studied the career 

implications based on generational differences in China. Using smaller cohorts, they delineate 

three groups: “Cultural Revolution (born 1961-1966), Social Reform (born 1971-1976), and 

Millennials (born 1981-1986)” (p. 602). Their results revealed statistically significant differences 

between the three generations using the description "The career I am in fits me and reflects my 

personality.” Millennials were the most uncertain among these three groups. However, they 

found no generational differences in work satisfaction, career, and family priority among these 

three cohort groups.  

Among the few works that have looked at generational differences, Ralston et al. (1999) 

studied three generations of Chinese business managers in their work ethic and values. These 

three generations of managers are defined by them as: New Generation (1977-present), Current 

Generation (1966-1976), and Older Generation (1949-1965). The Schwartz Value Survey that 

measures ten sub-dimensions of work values (power, achievement, hedonism, stimulation, self-

achievement, universalism, benevolence, tradition, conformity, and security) was used in their 

study along with a measure of Confucianism that was unique-to-China. They found that the New 
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Generation managers scored significantly higher on Individualism while lower on Collectivism 

and Confucianism than the Current and Older Generation groups. The Older Generation 

managers scored higher on Confucianism than the other groups. 

While a majority of the literature on generational differences is focused on western 

countries, the literature on generational differences among the Chinese is limited (Ralston et al., 

1999; Xiang et al., 2010). Additionally, in some cases, measurement invariance is neglected 

before generational differences are found. Further research is recommended in this area.  

Conclusion  

Work ethic, as a guiding value system, is crucial for a society’s work development. In a 

world becoming more globally and less nationally focused, and as the importance of intercultural 

communications and understandings increases, insight on work ethic might provide guidance for 

multicultural business organizations, work ethic education, and vocational education. Additional 

research should be done in this area to identify the work ethic status among different cultures, 

measurement invariance of work ethic constructs, and generational similarities and differences.  
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Introduction 

The following review describes research related to work ethic and attempts to identify the 

measurement properties of instrumentation for these constructs, and individual differences 

among cultural and generational groups on such a measure. Correlation and individual 

differences, as would be shown later, helped to frame the background for research questions that 

should be investigated.  It began with a history of work ethic and then developed more 

specifically into work ethic in both Western and Eastern cultures. The present study examined 

the central role of work ethic in China, as this construct has a considerable impact in defining the 

culture of China, the people and how they view their relative importance and values.  It 

summarized the literature about work ethic, generational differences, and similarities in different 

countries/cultures, with a specific focus on the United States, since many of the measures for 

work ethic were developed for this culture, and China, since this culture is expected to be the 

target for the present study.  

History of Work Ethic 

History of Chinese Work Ethic 

China is one of the earliest civilizations in the world. People started to work to make a 

living around the Yellow River in 2500 BC. Confucius was one of the most famous educators 

and philosophers in Chinese history (Chin, 2007; Riegel, 2013; Slingerland, 2003). He has many 

famous sayings about work, ethics, and education. His master work “Lunyu” recorded his 

philosophy that mental work is the most important of all. He proposes that through mental work, 

one will grow in knowledge, and heart and mind will be sincere. Confucius taught work ethic to 

his 3,000 students throughout his life time. He said: “Those who are without virtue cannot abide 

long either in a condition of poverty and hardship, or in a condition of enjoyment. The virtuous 
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rest in virtue; the wise desire virtue” (Confucius, 551-479 BC, chapter 4, verse 2).  He proposed 

the idea of being a righteous person, setting one’s will on virtue, and carrying no practice of 

wickedness. He believed that, 

Riches and honors are what men desire. If they cannot be obtained in the proper way, 

they should not be held. Poverty and meanness are what men dislike. If they cannot be 

avoided in the proper way, they should not be avoided” (chapter 4, verse 5). 

 Confucius conducted a comparison of superior men and inferior men at work: “The 

superior man thinks of righteousness; the inferior man thinks of profit. The superior man thinks 

of law and regulations; the inferior man thinks of favors which he may receive” (Verse 116). The 

Confucian ethic encourages people at work to think about what is right instead of pure personal 

interest and business profits. Chan (2000) suggested that “businesses are rarely motivated by 

profit alone but the need to make profit ensures the sustainability of business” (para. 4).  This is 

consistent with the stakeholder theory of organization. “Businesses that manage for the narrow 

band of their shareholders will not achieve the same growth rates in terms of expansion and 

return as those that manage for wider stakeholder bands” (Lagan & Moran, 2005, para. 11). 

Confucian work ethic originated around 400 BC and it continues to have a strong influence in 

China today, purported to be the main underlying reason for China’s economic successes (Lim & 

Lay, 2003). The four major virtues in Confucius’ work ethic “sincerity, benevolence, filial piety 

and propriety” have their origin in Chinese culture. Sincerity means to be sincere and truthful, 

keeping one’s promise and being careful and thoughtful while discharging one's duties to others. 

Benevolence means to care for others and help others and love your neighbors. Filial piety, 

which means respecting the father and seniority, also extends to supervisors and bosses at work. 

Propriety is about doing the right thing (Lagan & Moran, 2005). The four virtues guided the life 
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of many older generations in China such as the early dynasties. The work ethic abided by the 

Chinese people is mostly originated from the four virtues. 

History of American Work Ethic 

History of American work ethic can be traced back to the Puritans (Lipset, 1990). The 

Puritans were a group of English people who grew discontented in the Church of England and 

worked toward religious, moral, and societal reforms (Boyer, 2001). They believed that the Bible 

was God's true law, which provides a plan for living. They attempted to "purify" the church and 

their own lives in a new land. The Puritans arrived in the new land in the mid-1600s on the 

Mayflower (Carbone, 2010).  They carried on the Protestant work ethic and considered that hard 

work honors God, who gives them a great future, hope, and reward. The puritans had “Do all for 

the glory of God” as their motto.  According to Penn (2006), the puritan work ethic has the 

following characteristics: “work is a virtue; all the work is significant; Man is responsible for his 

call from God to work for a vocation. Fulfillment comes from obeying God’s words-Bible” (p. 2). 

In a foreign land surrounded with the hardships of pioneer life, the Puritans had to work 

extremely hard to survive. They bound close to each other on a common spiritual belief, built a 

strong community, and firmly established a presence on American soil by their hard work.  

Work Ethic in the Industrial Age in Western Culture 

Work ethic in the industrial age in the western culture changed rapidly as work became 

more machine-related. In the mid-nineteenth century and early half of the twentieth century, the 

industrial revolution started to transform the western world. Hard work became secularized, and 

started to alter into the norms of Western culture (Hill, 1992, 1997; Lipset, 1990; Rodgers, 1978; 

Rose, 1985; Super, 1982). Individual hard work is of supreme importance. Work as God’s 

calling was being replaced by social duty and self-responsibility. Agricultural work and home 
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workshops were replaced by factories. Discipline and regulation at work took away a sense of 

self-fulfillment and personal control overs one’s work. Weber (1958) mentioned “Today the 

spirit of religious asceticism… has escaped from the cage. But victorious capitalism, since it 

rests on mechanistic foundations, needs its support no longer” (pp. 181-182). The factory system 

and work standards became the source of work ethic. As Colson and Eckerd (1991) describe, 

“People still work hard, but for different reasons. God was no longer the sacred object of man’s 

labors; instead, labor itself became the shrine” (pp. 39-40).  

Work Ethic in China during the Western Industrial Age 

After the Opium War in 1860, China became one of the territories of many western 

countries for their industrial development needs. China was forced to open the door to western 

countries (Yang, 2013). The industries and merchants started to thrive. Western work ethics 

began to shake the Chinese’ deep-rooted Confucian work ethic. Merchants and businessmen 

were no longer the lowest rank but quickly rose to a much higher status in society (Fairbank, 

1998). However, the Chinese political situation was not stable. Soon different army forces under 

various leaders from regions in China fought against each other. The Chinese economy did not 

develop well and became stagnant. The Chinese people struggled financially and survival 

became a bigger priority than work.  

Contemporary Work Ethic in the United States (US) 

As the management of industries became systematic, the contemporary model of 

management at the time contended that "the average worker was basically lazy and was 

motivated almost entirely by money” (Daft & Steers, 1986, p. 93). Later a more scientific 

approach to management was developed. The argument became “workers are not being lazy, 

instead they were adaptive to the work environment” (Jaggi, 1988, p. 446). Managers in 
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industries began to explore job enrichment theories of motivation, which included: personal 

growth, achievement, responsibility, and recognition. Factors such as working conditions, co-

workers’ relationships, and compensation were taken into consideration (Herzberg, Mausner, & 

Snyderman, 1959). Managers were making jobs more fulfilling for workers and workers started 

to become externally and internally motivated to work.  

Contemporary Work Ethic in China 

In the 1980s, China’s open door policy and reform took place under the leadership of 

Deng, Xiaoping. One of his famous sayings is “Whether a cat is black or white makes no 

difference. As long as it catches mice, it is a good cat” (Cable News Network, 2001). 

Collectivism at work began to dissolve. Work started to become westernized and individualism 

also became an acceptable part of the culture. As a consequence, business people rose to a much 

higher status in society and became more affluent (Chang, 1998). Individual- owned business 

became more and more popular instead of the pure state/government owned business and work. 

Changes in work ethic have taken place (Inglehart, 1997). For example, Inglehart (1997) found 

that the United States experienced a relatively minor shift in intergenerational values while 

changes in work ethic for people from China and Hong Kong, over this period, have been much 

more dramatic. As suggested by Inglehart, these changes appear to be linked to the dynamic 

nature of the economic and political shifts that have occurred in China. However, two Confucian 

elements in work ethic remain in late 20th century China. One is Jiejian (Thrift), and the other is 

Kekunailao (Endurance, Relentlessness, or Eating Bitterness and Enduring Labor). According to 

Graham and Lam (2003), “China's long history of economic and political instability has taught 

its people to save their money, a practice known as Jiejian” (p. 8).  They also point out that “The 

Chinese are famous for their work ethic. But they take diligence one step further-to endurance. 
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Where Americans place high value on talent as a key to success, the Chinese see chiku nailao 

(Endurance, Relentlessness, or Eating Bitterness and Enduring Labor) as much more important 

and honorable” (p. 9). 

                                                        Work Ethic Theory 

Weber (1904/05; 1930) first theorized work ethic as one’s duty to achieve success 

through hard work and fulfillment of one’s calling. This relates to the rise of capitalism as a 

result of what was later termed “Protestant Work Ethic.” Weber proposed that protestant 

businessmen viewed hard work and the pursuit of profit as characteristics of being a righteous 

and virtuous person. Weber argues that this new work attitude broke down the traditional 

economic system, paving the way for modern capitalism. In Weber’s words, “the religious 

valuation of restless, continuous, systematic work in a worldly calling, as the highest means of 

asceticism, and at the same time the surest and most evident proof of rebirth and genuine faith, 

must have been the most powerful conceivable lever for the expansion of . . . the spirit of 

capitalism" (Weber, 1946/1958, p. 172).  

Contradictory to Weber’s theory that work ethic is the main contributor to the rise of 

capitalism is an argument made by Becker and Woessmann (2009). The authors provide an 

alternative theory regarding the rise of the American economy that “Protestant economies 

prospered because instruction in reading the Bible generated the human capital crucial to 

economic prosperity” (p. 531). They tested this theory by “using county-level data from late-

nineteenth-century Prussia, exploiting the initial concentric dispersion of the Reformation to use 

distance to Wittenberg as an instrument for Protestantism.”  Results indicated that Protestantism 

not only “led to higher economic prosperity, but also to better education” (p. 531). They 

suggested that relatively higher education level of the Protestants was the major contributor to 

economic prosperity instead of work ethic.  
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While Weber’s work ethic theory has been contested on a number of points, the theory 

remains well supported throughout the literature up to the present day. Researchers have 

synthesized Weber’s idea of work ethic as one’s application of a set of values that contributed to 

devotion to economic duty on earth (Lehmann, 1993; Lessnoff, 1994; Maccoby, 1983). “The 

deserving person can achieve a sense of accomplishment, personal development, wealth and 

even salvation” (Smith & Smith, 2011, p. 291 ). Theorists further developed the theory of work 

ethic by incorporating the idea that an individual's value and integrity can be judged by that 

person's willingness to work hard (Cherrington, 1980; Nord, Brief, Atieh, & Doherty, 1990).  

Building on Weber’s idea of work ethic, Protestant work ethic (PWE) developed into a 

well-defined conceptual framework. Protestant work ethic, as defined by Norris and Inglehart 

(2004), is “a unique set of moral beliefs about the virtues of hard work and economic acquisition, 

the need for individual entrepreneurial initiative, and the reward of a just God. Its specific values 

emphasized self-discipline, hard work, the prudent reinvestment of savings, personal honesty, 

individualism and independence, all of which were brought to generate the cultural conditions  

most conducive to market economies, private enterprise, and bourgeois capitalism in the west” (p. 

2). Protestant work ethic is one of the most cited theories of work ethic.  

Work ethic theory continues to gain attention. Theorists have alternatively considered 

work ethic as values (Super, 1957), beliefs (Rokeach, 1968, 1973), attitudes (Eagly & Chaiken, 

1993), tolerance level (Levy, West, Ramirez, & Karafantis, 2006), commitments (Blau & Ryan, 

1997; Morrow, 1993) and goals (Schwartz & Bilsky, 1987). Theorists and researchers have also 

distinguished between these different concepts and built constructs such as “Super Work Value 

Inventory,” “Protestant Work Ethic,” and “Multidimensional Work Ethic Profile” to measure 

work ethic (Miller et al., 2001; Petty, 1991; Super, 1957; 1962; Zytowski, 1994; 2006). Research 
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on work ethic has been conducted to measure its impact on work productivity and work 

commitments (Leong, Huang, & Mak, 2013).  

                                                       Work Ethic Research 

Under this theoretical conceptualization of work ethic, research has been undertaken to 

measure work ethic, work commitment, productivity, and work satisfaction (Firestone, Garza, & 

Harris, 2005; Gibson & Klein, 1970; Leong, Huang, & Mak, 2013; Morrow, 1993; Quinn, 

Seashore, & Mangione, 1975; Stephen, 1999). Research has found some empirical evidence on 

work ethic and its correlating variables.  

Work Ethic is Stable and Consistent in One’s Belief System 

Among the different research studies of work ethic, one common theme is that work ethic 

is consistent and remains stable throughout one’s life. Early research on work ethic and values 

were started by Super in the early 1950s. Super and his associates constructed a psychological 

measurement, the “Super Work Value Inventory” to assess young male children in career 

development (Super, 1957). Super (1995) believed an organized set of beliefs, needs, and goals 

apply to work. Using a revised version of Super’s Work Values Inventory (SWVI-R), Robinson 

and Betz (2008) conducted a psychometric evaluation of SWVI-R and noticed that men and 

women had a similar pattern of work values. Hammond, Betz, Multon, and Irvin (2010) 

examined work values in a sample of 213 American college students. African Americans had 

higher mean scores than Caucasian students; however, both ethnic groups highly valued lifestyle, 

work environment, and supervision while creativity was ranked the lowest. 

Work ethic of research participants remains stable even though they are in different 

employment stages and status (Furnham, 1987; Shamir, 1986). Using a cross-sectional 

longitudinal study of 432 individuals, Shamir (1986) studied the correlation between work ethic, 
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work involvement, and psychological impact of employment. Results indicated that research 

participants hold on to their work ethic throughout their different employment stages and status 

(employed vs. unemployed).  

Individual Differences in Work Ethic 

Individual differences in work ethic have been identified. For example, research has 

showed female workers have higher work ethic scores than male workers (Petty & Hill, 1994; 

Hill, 1997).  Even though people remain stable in work ethic within their age range, different age 

groups across the samples also have significant differences in work ethic (Hatcher, 1995; Petty 

1995a; Petty, Lim, Yoon, & Fontan, 2008). Hatcher (1995) conducted work ethic research on 

4,489 apprentices and instructors. A random stratified sampling technique was used by 

stratifying geographic regions and local union membership sizes. The result indicated significant 

differences in work ethic between instructors and apprentices with instructors showing higher 

scores on the factors of dependable and initiative. Job specialization produced no statistically 

significant difference on work ethic. People with over 21 years of full-time work experience in 

this study had significantly higher work ethic scores on dependable, initiative, and work 

commitment than the rest of the groups. Petty et al.’s (2008) study of two age groups showed a 

statistically significant difference on the consideration scale of the work ethic. Samples from the 

age 27-35 group have a higher mean than the 36-55 age group, with a medium effect size of 0.5. 

The extensive research supports the individual differences in work ethic (Hatcher, 1995; Petty 

1995b, Petty et al., 2008).  

Culture and Country Differences in Work Ethic 

Work ethic also differs in cultures and countries (Biernat, Vexicio, Theno, & Crandall, 

1996; Furnham, et al., 1993; Feldmann, 2007; Quinn & Crocker, 1999).  In a study of work ethic 
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belief in 13 nations (Furnham et al., 1993), researchers found that subjects from wealthy and 

more developed countries tended to have lower scores than those from developing countries. 

Another empirical study conducted by Feldmann (2007) suggested there was a positive 

correlation between Protestant work ethic and employment rates and labor force participation 

rates in countries such as the USA, UK, and Denmark. Frey and Powell (2009) studied protestant 

work ethic and social justice values in both New Zealand and Jamaica. MANOVA techniques 

were utilized in the study and results indicated significant cultural differences. This finding is 

consistent with previous research by Biernat, Vexicio, Theno, and Crandall (1996) and Quinn 

and Crocker (1999). Furthermore, in a study by Ralston, Holt, Terpstra, and Cheng (1997), work 

ethic and work values of managers in the United States, Russia, Japan, and China were assessed. 

The results indicated the four countries’ work ethic differed. It also supports crossvergence with 

culture-dominance on work values of managers. Crossvergence is a recent concept developed by 

Ralston et al. (1997), which is defined as “the synergistic interaction of social-cultural and 

economic ideology influences within a society that result in a unique value system” (p. 7). Work 

ethic as a value system might be influenced both by “global divergence with regional (cultural) 

convergence” (Ralston et al., 2006, p. 27). The impact of country and cultural effect on work 

ethic is significant.   

Work Ethic’s Correlation with Other Variables 

Work ethic is significantly correlated with demographic and psychographic variables 

(Furnham & Muhiudeen, 1984; Furnham, 1987). Furnham (1987) used multiple regression to 

predict work ethic with three demographic and seven psychographic variables (economic belief, 

postponement of gratification, powerful others, internal locus of control, and chance locus of 

control) as predictors. Results indicated that people who were more likely to endorse the 
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protestant work ethic had the following characteristics: high internal and powerful other locus of 

control beliefs, limited education, conservative free-enterprise economic beliefs, and strong 

postponement of gratification beliefs and practices. Furnham and Koritsas (1990) conducted 

another correlational study between work ethic and vocational preference. They found that there 

were statistically significant positive correlations between work ethic scores and realistic, 

enterprising, conventional, and artistic types of vocations. These studies described above 

recommended further research to examine the correlation of work ethic with other relevant work-

related constructs and psychological variables.  

Multidimensional Work Ethic Profile (MWEP) 

Existing problems in work ethic survey instruments. 

 Instruments measuring work ethic consistently exhibit construct validity problems in the 

psychometric literature (Furnham, 1984; 1987; Jones, 1997; Miller, Woehr, & Hudspeth, 2001).  

Jones (1997) mentioned that a small number of work ethic measures have been subjected to 

psychometric validations. Furnham (1984) pointed out that few psychologists have studied the 

classical work of Weber with care to truly understand explication of the construct of work ethic.  

Further research is needed to construct a psychometrically sound, multidimensional measure of 

work ethic (Furnham, 1987). Based on previous researchers’ recommendations, Miller et al. 

(2001) developed a multidimensional work ethic profile (MWEP) to measure work ethic. They 

first provided a brief historical and conceptual review of work constructs, and then compiled a 

new multidimensional work ethic measurement. A majority of the items of MWEP were adopted 

from various protestant work ethic scales (Blood, 1969; Goldstein & Eichorn, 1961; Mirels & 

Garrett, 1971; Ray, 1982). The 65-item questionnaire was followed by six studies to examine the 
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multidimensional characteristics of the measure, construct psychometric evaluation, convergent 

and discriminant validity, generalizability, and criterion-related validity of the measurement.   

      Further factor analyses of MWEP. 

After the development of MWEP, Miller et al. (2001) conducted both exploratory and 

confirmatory factor analysis on MWEP to verify the factor structure in different samples.  Data 

were randomly divided into two subsamples. One was used for exploratory factor analysis with 

the other used for item analysis. Set 1 data resulted in seven dimensions. Set two data had the 

following coefficient alpha values: hard work (0.83), self-reliance (0.89), leisure (0.85), 

centrality of work (0.81), morality/ethics (0.80), delay of gratification (0.76), and wasted time 

(0.80) (Miller et al., 2001). The third study by Miller et al. (2001) provided preliminary 

construct-related evidence for the measure. A confirmatory factor analysis was conducted, which 

resulted in a RMSEA of 0.063 with a 90% CI (0.061, 0.065). This was a reasonable fit for the 

data. However, the chi-square index was statistically significant (χ 2 = 4970.59, df = 1994, 

p<0.01).  

In the same study, MWEP data scores were further validated by Miller et al. (2001) 

where this fourth study utilized a military personnel sample. After collecting the data, 

comparisons were made with the student samples from the previous three studies on the mean 

scores of the seven dimensions of MWEP, the score variability and reliability for each 

dimension, and correlation between dimensions. The results showed that the student sample had 

higher mean scores and less variability than the military sample. LISREL analyses of dimension 

correlations indicated the equivalent covariance of these two samples with a χ 2 = 61.17, df = 21, 

RMSEA = 0.05, GFI = 0.99, NFI = 0.97, CFI = 0.98, RFI = 0.96. The authors discussed 

differences on mean work ethic scores from different samples, with one attending college, while 
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the other did not attend college but went directly to the military. The similarity of dimension 

variance and correlation from two different samples tended to demonstrate score reliability and 

validity for MWEP.  

 Correlational studies of MWEP with job related variables. 

Researchers further measured the relationship between MWEP work ethic and other job-

related variables, resulting in statistically significant findings (Miller et al. 2001).  Using 166 

employees from three organizations (a financial institution, a car dealership, and a newspaper 

company), Miller et al. (2001) conducted a fifth study to measure correlation between MWEP 

and job-related variables such as job involvement, job satisfaction, and organizational 

commitment. Using a hierarchical regression analysis, the authors found that MWEP scales were 

statistically significantly correlated with all three variables. MWEP was also correlated with 

work performance (Miller et al., 2001). The data provided additional evidence of scale 

consistency and score reliability for MWEP.  

Through the six empirical studies of MWEP, Miller et al. (2001) developed an updated, 

practical, and psychometrically sound measure of work ethic. This research provided both 

conceptual and empirical approaches for the study of work ethics. The authors recommended 

using MWEP as a springboard for future research on work ethic.  

Generalizability studies using MWEP. 

Further research studies were also conducted on gender and generational differences in 

work ethic using MWEP (Meriac, Poling, & Woehr, 2009; Meriac, Woehr, & Banister, 2010). 

For example, Meriac, Woehr, and Banister (2010) used MWEP to evaluate work ethic among 

three generational groups: Millennials, Generation X, and Baby boomers. The output suggested 

respondents from different generational groups interpreted the content of MWEP differently 
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rather than exhibiting real work ethic differences on the manifest variables. Meriac, Poling, and 

Woehr (2009) conducted a gender difference examination of MWEP data, using Item Response 

Theory (IRT) parameter estimation and differential item functioning (DIF) techniques. The 

results demonstrated a consistent pattern between men and women, which indicated that MWEP 

items functioned equally at the item level by gender. The item invariance suggested that MWEP 

did not carry different socially-constructed meanings between men and women. A further 

examination of mean differences on the observed variables between genders was conducted. 

Results indicated men and women differed significantly on self-reliance, morality/ethics, leisure, 

centrality of work, and wasted time. Contrasted differently from previous research studies 

(Kirkcaldy, Furnham, & Lynn, 1992; Lynn, 1991; Spence & Helreich, 1983), in this data set, 

men scored higher than women, even though the effect sizes of those differences were small. 

These two studies (Meriac, Poling, & Woehr, 2009; Meriac, Woehr, & Banister, 2010) 

used MWEP as the research instrument, applying new and advanced statistical techniques such 

as IRT/DIF. The results were further generalized to a larger sample and different groups, 

suggesting the importance of further research on generational and gender difference on work 

ethic.  

Additional studies of cross-cultural work ethic.  

Cross cultural studies of work ethic indicated significant cultural differences (Ralston, 

Holt, Terpstra, & Cheng, 1997; Woehr, Arciniega, & Lim, 2007). Woehr, Arciniega, and Lim 

(2007) examined work ethic across Americans, Mexicans, and Koreans using MWEP (as cited in 

Miller et al., 2001). Multi-group confirmatory factor analysis results indicated that the seven 

factor configural invariance model provided the best fit indices of all the models in the study 

(RMSEA: .062, CFI: .93, and GFI: .994). This suggested acceptable measurement equivalence 
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across samples drawn from these three countries. Further examinations of mean differences of 

work ethic subscales indicated three samples differed statistically significantly on centrality of 

work dimensions. The Korean sample also differed greatly with American and Mexican samples 

on leisure and morality/ethics.  This study provided a detailed assessment of measurement 

equivalence of MWEP and discovered some cross-group differences in work ethic.  

Research recommendations on a shortened version of MWEP. 

Lim, Woehr, You, and Gorman (2007) recommended a shorter version of MWEP. Lim et 

al. (2007) developed a short form of the Korean language version of MWEP. Using two 

independent groups from South Korea, university students were assessed with the full version of 

MWEP and an exploratory factor analysis was conducted. The best items were selected to 

compile the short form of MWEP in the Korean language. A corporate sample was administered 

the short form of MWEP and a confirmatory factor analysis was conducted based on the sample 

data. The results indicated an acceptable fit with the corporate sample data. Finally, correlation 

analysis among each of the seven factors in the original form and short form indicated strong 

relationships. The researchers suggest that the short form is a potentially useful tool for future 

research.    

                                                   Chinese Work Ethic Research 

 Chinese work ethic research remains scarce, a literature review on the database in recent 

years resulted in limited findings in this area. Two recent studies on work ethic among the 

Chinese people are theoretically based with a qualitative approach (Li & Madsen, 2009; 2010).  

A gap in quantitative research on work ethic exists. For example, the Chinese Culture 

Connection (1987), a non-profit educational research and cultural organization, identified 40 

basic values of Chinese people and grouped them into four categories: “integration, Confucian 
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work dynamism, human-heartedness, and moral discipline” (p. 272). As the earlier review of 

literature on the history of Chinese work ethic describes, even though the Confucian work ethic 

has been implicitly a part of Chinese history for thousands of years (Chin, 2007), research on it 

was not conducted until recently (The Chinese Culture Connection, 1987).  

To further understand the research on Chinese work ethic, four studies are discussed here 

(Li & Madsen, 2009; 2010; Lim, 2003; Tang, 1993). Lim’s study used a Chinese sample from 

Singapore, Li and Madsen’s sample was from China while Tang’s sample was from Taiwan. Lim 

(2003) studied Singapore Chinese work ethics and defined Confucian work ethic (CWE) as: 

Thrift and hard work, harmony and cooperation, respect for educational achievements, and 

reverence for authority. Data were collected from 305 working adults. Hierarchical regression 

analysis results indicated “CWE was positively associated with the budget dimension and 

negatively associated with the retention dimension of the money scale” (p. 968). Tang (1993) 

conducted a factor analytic study of the Protestant Work Ethic (PWE) among a sample of 115 

Taiwanese students and found “PWE is alive and well” (Furnham, 1990) in a Chinese culture. In 

other words, to a certain extent, people in Chinese culture share a similar value and belief system 

as those in western cultures. 

 Li and Madsen (2009; 2010) conducted qualitative studies on Chinese work ethic. The 

first study compared the differences and similarities on Chinese work ethic versus MWEP and 

CWE (Li & Madsen, 2009). They conducted a qualitative study of Chinese workers’ work ethic 

in reformed state-owned enterprises. Two rounds of intensive interviews were held with eight 

workers. The workers were employed by state-owned enterprises, with each factory established 

in the 1950s, with over 10,000 employees prior to reform. Six major themes of work ethic 

emerged through the qualitative data analysis. The themes are: concept of time, hard work, self-
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reliance, and group dependency, work morality/ethics, delay of gratification, education, and 

work centrality. There appeared to be some differences on Chinese work ethic in the areas of 

hard work, self-reliance, and centrality of work with MWEP or CWE. However, similarities are 

found in the area of time concept, delay of gratification, and morality/ethics with MWEP and 

CWE.  

In a second qualitative study of the work related values and attitudes among a group of 

Chinese managers, Li and Madsen (2010) sought to answer: “What are the currently held work 

ethic profiles of Chinese managers and how the work ethic profiles impact the managerial 

practices of Chinese managers” (p. 61). Through in-depth interviews and onsite observations, the 

authors identified five dimensions of Chinese managers’ work ethic: hard work, concept of time, 

work centrality, self-reliance and group dependency, and morality/ethics. Four overarching 

themes were identified that influenced Chinese managers’ behaviors, they were: “the absolute 

power of the boss, work is the center of life, social network (Guanxi) ties to the workplace, and 

hope placed in the hands of the bosses” (p. 70). The authors suggested future research on a 

younger group of Chinese managers and quantitative analysis of Chinese work ethics. Based on 

the fact that more and more young managers are stepping into leadership positions in China, 

quantitative assessment of work ethic is crucial to elucidate the Chinese work situation and shape 

a standard code of ethical conduct, thus contributing to work development and economic growth.     

Given the limited number of studies conducted on Chinese work ethic, more attention 

should be given to this topic. In a world becoming more globally and less nationally focused, and 

as the importance of intercultural communications and understandings increases, insight on 

Chinese work ethic that is focusing on the largest populated country in the world might provide 

guidance for multicultural business organizations, work ethic education, and vocational 
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education as researchers attempt to explore how cultural groups function similarly or differently, 

for example from the West. 

       Generational Differences 

Generational Differences Theories 

Theories about generational differences can be traced back to the 1950s. According to 

Mannheim (1952), generation is similar to the class position of an individual in society. 

Generation is not a “concrete group” but a “social location.” He suggested the existence of 

generations by the following five characteristics:  

(2) new participants in the cultural process are emerging; (2) former participants in that 

process are continually disappearing; (3) members of any one generation can participate 

in only a temporally limited section of the historical process; (4) it is therefore necessary 

continually to transmit the accumulated cultural heritage;(5) the transition from 

generation to generation is a continuous process. (p. 292)  

Mannheim (1952) also clearly defined that members of a generation share “an identity of 

responses, a certain affinity in the way in which all move with and are formed by their common 

experiences” (p. 306). Turner et al. (Edmunds & Turner, 2002, 2005; Eyerman & Turner, 1998; 

Turner, 1998) further developed Mannheim's theory of generations. In Turner’s words, a 

generation is a “cohort of persons passing through time who come to share a common habitus 

and lifestyle . . . has a strategic temporal location to a set of resources as a consequence of 

historical accidents and the exclusionary practices of social closure” (Turner, 1998, p. 302). 

Eyerman and Turner (1998) pointed out that a generational cohort maintains its cultural identity 

by excluding other generations from getting the same access to cultural and material resources. 

Kotler and Keller (2006) attributed generational differences to time and major experiences, just 
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as they describe: “Each generation is profoundly influenced by the times in which it grows up – 

the music, movies, politics, and defining events of that period ... Members of a cohort 

[generation] share the same major culture, political, and economic experiences. They have 

similar outlook and values” (pp. 235–236). From these theorists’ definitions of generation, while 

members of the same generation share the same set of values and experiences, cultural and social 

differences between generations do exist.  

Empirical Studies about Generational Differences 

 Empirical studies also support the theory of generational differences (Cennamo & 

Gardner, 2008; Chen & Choi, 2008; Jurkiewicz, 2000; Lyons, Duxbury, & Higgins, 2007). 

Among these studies of generational differences, some are about work ethic, work values, and 

work behaviors between generations. For example, Lyons et al. (2007) found statistically 

significant differences in work values between Baby Boomers, Generation X-ers, and Generation 

Y-ers. The results indicated that Generations X-ers and Y-ers both scored higher on self-

enhancement values than Baby Boomers and Veterans. Jurkiewicz (2000) found that Generation 

X-ers placed higher values on the item “freedom from supervision” while Baby Boomers placed 

higher values on “chance to learn new things’’ and ‘‘freedom from pressures to conform both on 

and off the job.’’ Consistent with Jurkiewicz’s results, Cennamo and Gardner (2008) also found 

significant generational differences for work value items such as status and freedom. Generation 

Y-ers ranked freedom-related work values and work status higher than the older generations. 

Chen and Choi (2008) studied a group of American hospitality managers and supervisors on their 

work values across three generations: Baby Boomers, Generation X-ers, and Generation Y-ers. 

They found that Baby Boomers rated personal growth more highly than younger generations, 

while Generation Y-ers placed work environment higher than older generations. Furthermore, 
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Generation Y-ers placed more importance on economic return and less importance on personal 

growth than the other generations. A more recent generational difference study by Hansen and 

Leuty (2012) also provided evidence that work values differ among four generations while 

controlling for age. Their study among a sample of 1689 participants across generations (the 

Silent Generation, Baby Boomers, Generation X, and Generation Y) found that “workers from 

the Silent Generation placed more importance on Status and Autonomy than Baby Boom or 

Generation X workers. More recent generations (Baby Boom and Generation X) were found to 

place more importance on Working Conditions, Security, Coworkers, and Compensation” (p. 34).  

Smola and Sutton (2002) compared their study with the findings from Cherrington’s 

study (1980) to identify generational differences in work values and work ethic. They first 

divided their sample into five generation categories: WWII-ers (1909-1923), Swingers (1934-

1945), Baby Boomers (1946-1964), Generation X-ers (1965-1977), and Millennials (1978-1995). 

Due to a small sample size in some of the categories, only Baby Boomers and Generation X-ers 

were used in the data analysis for comparison with Cherrington’s (1980) results. Among the 

work values items, Smola and Sutton focused on desirability of work outcomes, pride in 

craftsmanship, and moral importance of work and found significant generational differences. 

Their results indicated that the younger the generations, the stronger the desire for promotion. 

Baby Boomers believe much stronger that “work should be one of the most important parts of a 

person's life” while Generation X-ers believe more firmly that “working hard makes one a better 

person.” Smola and Sutton did provide evidence for generational differences in work values, 

however, they also recognized the fact that most of their comparisons were between 1999 data 

and Cherrington’s 1974 data, which did not provide evidence of longitudinal differences. They 

recommend a more representative sample and encourage future researchers to continue to 
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monitor the changes in work values among generations.  

Conflicting with the generational differences, similarities between generations have 

also been found. For example, Smola and Sutton (2002) found no generational differences in 

intrinsic values such as pride in craftsmanship. Consistent with Smola and Sutton, Cennamo and 

Gardner (2008) also indicated that there were no generational differences in work ethic items 

such as intrinsic values. Meriac, Woehr, and Banister (2010) used MWEP to evaluate work ethic 

among three generational groups: Millennials, Generation X, and Baby Boomers. The output 

suggested that respondents from two different generational groups (Millennials and Generation 

X) interpreted the content of MWEP differently instead of the existence of real work ethic 

differences. 

Effect size for generational differences in work ethic has been calculated for a few 

studies. A majority of the studies failed to provide evidence of the practical significance. Meriac 

et al.’s (2010) study was one of the few that demonstrated the effect size for generational 

differences in work ethic. For the comparisons between Baby boomers with Generation X-ers, 

and Millennials, dimension mean work ethic scores such as hard work, centrality of work, and 

wasted time have strong effect sizes (0.63-1.06), while leisure has a small effect size (-.0.11-

0.15). Self-reliance effect size is medium at 0.4.  

Within the literature review of generational differences in work ethic and work values, 

one of the most comprehensive studies is by Parry and Urwin (2011). They pointed out that there 

was a strong basis for the concept of generational differences; however, the academic empirical 

evidence for generational differences in work values had a mixture of results. Parry and Urwin 

(2011) commented that many studies failed to distinguish between generation and age; 

furthermore, some failed to consider the differences in national, cultural, and ethnic context. 
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They strongly recommended disentangling the age, career stage, cohort, and period effects on 

generational differences. In addition, they suggested considering other dimensions of difference 

on generational work ethic within the workplace, such as within a national culture. This provides 

a strong recommendation for this current study to investigate generational difference in work 

ethic among the Chinese.   

Chinese Work Ethic Generational Differences Literature 

    A majority of the literature on generational differences is focused on western countries, 

however, the literature on generational differences among the Chinese is limited (Ralston, Egri, 

Stewart, Terpstra, & Yu, 1999; Xiang, Ribbens, & Morgan, 2010). To study the generational 

differences in China, one has to have some basic concepts of Chinese history. Vohra (2000) 

defined four particular time periods in China: the Republican Era (1911-1949), the Consolidation 

Era (1950-1965), the Great Cultural Revolution (1966-1976), and the Social Reform Era (1978 - 

present). Based on these generational concepts in China, Xiang et al. (2010) studied the career 

implications based on generational differences in China. Using smaller cohorts, they delineate 

three groups: “Cultural Revolution (born 1961-1966), Social Reform (born 1971-1976), and 

Millennials (born 1981-1986)” (p. 602). Their results revealed statistically significant differences 

between the three generations using the description "The career I am in fits me and reflects my 

personality.” Millennials were the most uncertain among these three groups. However, they 

found no generational differences in work satisfaction, career, and family priority among these 

three cohort groups.  

Among the few works that have looked at generational differences, Ralston et al. (1999) 

studied three generations of Chinese business managers in their work ethic and values. These 

three generations of managers are defined by them as: New Generation (1977-present), Current 
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Generation (1966-1976), and Older Generation (1949-1965). The Schwartz Value Survey that 

measures ten sub-dimensions of work values (power, achievement, hedonism, stimulation, self-

achievement, universalism, benevolence, tradition, conformity, and security) was used in their 

study along with a measure of Confucianism that was unique-to-China. They found that the New 

Generation managers scored significantly higher on Individualism while lower on Collectivism 

and Confucianism than the Current and Older Generation groups. The Older Generation 

managers scored higher on Confucianism than the other groups.  

 In conclusion, there is a need for further studies in the area of work ethic and generational 

differences and similarities. Further research on work ethic among these Chinese generations in a 

unique family setting might provide some valuable empirical evidence to facilitate the 

understanding of Chinese culture and Chinese people.   

                                                            Methodology Review 

Factor Analysis 

Factor analysis, according to Thompson (2004), has two discrete classes: exploratory 

factor analysis (EFA) and confirmatory factor analysis (CFA). As noted by Henson and Roberts, 

“because the latent constructs, or factors, are thought to cause and summarize responses to 

observed variables, theory development and score validity evaluation are both closely related to 

factor analysis” (p. 395). EFA was first proposed by Spearman (1904) to explore the nature of 

underlying constructs. CFA was developed by Joreskog (1969) to confirm the factor structures 

that support a theory or use it to evaluate score validity (Thompson, 2004). Thompson also 

mentioned that certain researchers will revert to EFA after invoking CFA. Based on the fact that 

these instruments were translated into Chinese and research participants are mainland Chinese, 

challenges exist in this research study. Both CFA and EFA may be applied in this study. 
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To conduct and report an EFA, one should follow the proper steps as suggested by 

Henson and Roberts (2006).  

1. When prior theory exists regarding the structure of the data, CFA should be 

considered as an alternative to EFA.  

2.  Always report which matrix of association was analyzed and the method of factor 

rotation used… 

3. Use and report multiple criteria when determining the numbers of factors to retain… 

4.  Explicitly indicate which specific rotation strategy was used… and justify why… 

5. Always report the full factor pattern/structure matrix… 

6. Always report communalities, total variance explained by factors, initial EVs, and the 

variance explained by each factor after rotation… 

7. Never name a factor with the label used for an observed variable… (pp. 429-430). 

By following the recommendations of Henson and Roberts (2006), one should be able to 

conduct an EFA properly. To apply CFA, techniques under the “big umbrella” of Structural 

Equation Modeling (SEM) will be utilized.   

Structural Equation Modeling (SEM) 

SEM “is a general term that has been used to describe a large number of statistical 

models used to evaluate the validity of substantive theories with empirical data” (Lei & Wu, 

2007, p. 33). It has been gaining attention and popularity for the last two decades due to its 

generality and flexibility. “Latent variables in SEM generally correspond to hypothetical 

constructs” (Kline, 2011, p. 9).  SEM depicts the links (complex relationships) between observed 

(measured) and unobserved (latent) variables and also relationships between two or more latent 

variables (Byrne, 2001). Usually, there are two models involved in SEM: path model and 
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measurement model. “Path analysis is an extension of multiple regression in that it involves 

various multiple regression models or equations that are estimated simultaneously” (Lei & Wu, 

2007, p. 34), while the measurement model is used to specify and measure the structural 

correlation between latent variables through the covariance structures of latent variables. 

Schumacker and Lomax (2010) provided several reasons to apply SEM: 1. To understand 

multiple observed variables and latent variables. 2. To account for measurement error. 3. To 

examine group difference in a multi-level theoretical model. Therefore, since a complex model 

with many observed variables is applied in this current study, SEM will be proper to use to 

analyze the structural correlations between these latent variables and provide validation for the 

Chinese version of the Work Ethic Survey. 

There are five steps involved when a SEM is run: model specification, data collection, 

model estimation, model evaluation, and model modification (Kline, 2011; Schumacker & 

Lomax, 2010). During the first step, observed variables and latent variables are clearly specified. 

The model provides a vivid illustration of the correlation between various observed variables and 

latent variables. Double- headed arrows in a path diagram represent reciprocal relationship 

between variables that influence each other. The second step of SEM involves data collection, 

data screening, and evaluation of assumptions. Model estimation as the third step will use degree 

of freedom to start model building. Kline (2011) suggested using an over- identified model to 

begin the model estimation process. In this process, fixed parameters and free parameters will 

also be estimated from the data (Lei & Wu, 2007).  In the fourth step, model fit indices will be 

used to evaluate the model. Some commonly used model fit indices include chi-square, NFI 

(Bentler & Bonnett, 1980), CFI (Bentler, 1989, 1990), GFI (Joreskog & Sorbom, 1986), and 

RMSEA (Steiger & Lind, 1980). A non-statistically significant Chi-square, a high value of NFI, 
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CFI and GFI, and a low value of RMSEA indicate good model fit. In the final step, researchers 

look at the recommendations by the SEM software and consider some equivalent models or 

make proper modifications on the model.   

Item Response Theory (IRT) 

The traditional classical test theory (CTT) is about “test scores that introduce three 

concepts-test score (often called the observed score), true score, and error score” (Hambleton & 

Jones, 1993, p. 40). IRT “is a set of mathematical models that describe, in probabilistic terms, the 

relationship between a person’s response to a survey question and his or her level of the ‘latent 

variable” being measured by the scale” (Reeve & Fayers, 2005, p. 55). The differences between 

traditional classical test theory and IRT is that CTT focuses on test scores to true scores while 

IRT focuses on item scores to true scores. IRT takes the item difficulty and item discriminating 

power into consideration.  

There are three basic components of IRT: Item response function, item information 

function, and invariance. According to Ainsworth (2013),  

Item Response Function (IRF) refers to mathematical function that relates the latent trait 

to the probability of endorsing an item.  Item Information Function is an indication of 

item quality; an item’s ability to differentiate among respondents. Invariance indicates 

that the position on the latent trait can be estimated by any items with known IRFs and 

item characteristics are population independent within a linear transformation.  An item’s 

location (b) is defined as the amount of the latent trait needed to have a .5 probability of 

endorsing the item.  The higher the “b” parameter the higher on the trait level a 

respondent needs to be in order to endorse the item... Item parameter discrimination (a) 

indicates the steepness of the IRF at the items location. An item discrimination indicates 
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how strongly related the item is to the latent trait like loadings in a factor analysis. Items 

with high discriminations are better at differentiating respondents around the location 

point; small changes in the latent trait lead to large changes in probability. The guessing 

parameter (c) describes the probability of answering an item correctly based on guessing. 

(pp. 13-22)  

To evaluate the IRT model fit, both infit and outfit statistics will be used. Mean 

infit and outfit values represent a degree of overall fit of the data to the model. Item-fit 

describes how well the IRT model explains the responses to a particular item while 

person-fit suggests the consistency of an individual’s pattern of responses across items 

(Embretson & Reise, 2000). 

Graded-response model (GRM) in IRT. 

GRM applies to constructs that have ordinally scored polytomous items. In GRM, 

the probability that the first survey participants response to category K to item I is  

P∗1(θ)=P(ui≥1∣θ)={1+exp[−ai(θ−bi1)]}−1P∗2(θ)=P(ui≥2∣

θ)={1+exp[−ai(θ−bi2)]}−1⋯P∗(mi−1)(θ)=P(ui≥mi−1∣θ)={1+exp[−ai(θ−bi(mi−1))]}−1 

where the item discrimination parameter ai is finite and positive, and the location parameters, bi1, 

bi2, …, bi(mi−1), satisfy 

bi1<bi2<…<bi(mi−1). 

Further, bi0 ≡ −∞ and bimi ≡ ∞ such that P∗0=1 and P∗(mi)=0. Finally, for any response category, ui 

∈ {0, 1, …, mi − 1}, the category response function can be expressed as 

Pui(θ)=P∗ui(θ)−P∗(ui+1)(θ)>0. 

Differential item functioning (DIF).  

99 



 DIF will occur when an item has a different relationship to a latent variable across two or 

more groups (Embretson & Reise, 2000; Hull, 2010). DIF analysis will be conducted by 

estimating item parameters for these groups, and then comparing the item response curve (IRC) 

among them. If no DIF was observed for items, then the measurement invariance is established 

between groups. 

There are several methods to examine DIF such as the logistic regression procedure 

(LogR), the likelihood ratio test (LRT), and the differential functioning of items and test 

procedure (DFIT). The following review will give detailed information about the most 

commonly used methods to detect DIF.  

Logistic regression procedure (LogR). 

LogR is a useful tool to detect DIF of polytomous items (French & Miller, 1996; Miller 

& Spray, 1993; Zumbo, 1999). The assumption for using LogR is that the dependent variable is 

on an ordinal scale such as strongly disagree, disagree…to strongly agree. Choi, Gibbons and 

Crane (2011) illustrated a very useful example of such a concept. 

Let Ui denote a discrete random variable representing the ordered item response 

to item i, and Ui (= 0, 1, …, mi − 1) denote the actual response to item i with mi ordered 

response categories. Based on the proportional odds assumption or the parallel regression 

assumption, a single set of regression coefficients is estimated for all cumulative logits 

with varying intercepts (αk). For each item, an intercept-only (null) model and three 

nested models are formed in hierarchy with additional explanatory variables as follows: 

Model0: logitP(ui≥k)=αk 

Model1: logitP(ui≥k)=αk+β1∗ability 

Model2: logitP(ui≥k)=αk+β1∗ability+β2∗group 
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Model3: logitP(ui≥k)=αk+β1∗ability+β2∗group+β2∗ability∗group, 

where P(ui ≥ k) denotes the cumulative probabilities that the actual item response Ui falls 

in category k or higher. The term “ability” is used broadly here to represent the trait 

measured by the test as either the observed sum score or a latent variable. Without loss of 

generality the term “trait level” may be substituted in each case.  

DIF is classified as either uniform (if the effect is constant) or non-uniform (if the 

effect varies conditional on the trait level). Uniform DIF may be tested by comparing the 

log likelihood values for Models 1 and 2 (one degree of freedom, or df = 1), and non-

uniform DIF by Models 2 and 3 (df = 1). An overall test of “total DIF effect” is tenable 

by comparing Models 1 and 3 (df = 2). The 2-df χ2 test was designed to maximize the 

ability of this procedure to identify both uniform and non-uniform DIF and control the 

overall Type I error rate (pp. 2-3). 

To measure the magnitude of DIF, there are several recommendations (Zumbo, 1999; 

Crane et al., 2004). Zumbo (1999) suggested using pseudo R2 statistics to determine DIF as 

negligible (< 0.13), moderate (between 0.13 and 0.26), and large (> 0.26). Crane et al. (2004) 

recommended using 10% differences between Model 1 and Model 2 coefficients to determine 

whether DIF is present. Later, Crane et al. (2007) recommended using 5% or even 1% between 

model estimates differences to measure DIF.   

In conclusion, by applying IRT approach to detect DIF among the graded response 

models, researchers will be able to check measurement invariance, thus providing advantages for 

measuring the real item difference between groups. Employing flexible, multiple, and advanced  
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Introduction 

This section described the research questions and research design for this research study.  

Sample and measures were also introduced. The translation process for the measures was 

discussed. The process of data collection and data analysis were also provided. 

Research Questions 

The present study examined the factor structure and measurement invariance of a work 

ethic survey using a Chinese sample. Based on this examination, further questions were posed to 

determine the generational differences in work ethic between parents and their young adult 

children.  The following research questions were examined: 

1. Does a Chinese version of the Multi-dimensional Work Ethic Profile (MWEP-C) possess 

hypothesized structural validity in a Chinese sample? 

2. Does the MWEP-C produce similar item-level responses (measurement invariance or no DIF) 

for individuals that do not differ on the attributes of work ethic across two generations of 

respondents?    

3.  Based on items from the MWEP-C that do not possess DIF or if measurement equivalence is 

established, what are the manifest or observed differences between generational respondents 

in the sample?                                    

                                             Setting 

The study took place in mainland China. China is the fourth largest country in the world, 

slightly smaller than the USA. It covers about 9.6 million square kilometers. According to the 

CIA (2013), “measured on a purchasing power parity (PPP) basis that adjusts for price 

differences, China in 2010 stood as the second-largest economy in the world after the US, having 

surpassed Japan in 2001.” Its geographic characteristic is unique. China has “mostly mountains, 
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high plateaus, deserts in west; plains, deltas, and hills in east.” The east and south coastal areas 

are affluent, due to suitable weather, rich resources, convenient transportation, and various 

historical reasons. Economic development in west and middle China is quite slow due to high 

plateaus, deserts, and extreme weather. Coastal provinces have much further development than 

in the interior. This research study collected samples from five different locations to have a better 

representation of the Chinese population. These five different locations in China are: north, south, 

east, west, and central China. 

                                           Sample Size Considerations 

MacCallum, Widaman, Zhang, and Hong (1999) conducted a wide search of 

recommendations for factor analysis size and a Monte Carlo study of sample size effects. They 

recommend that a sample size of 500 for factor analysis will generate good results even “under 

the worst conditions of low communalities and a large number of weakly determined factors” (p. 

96).  

Structural Equation Modeling (SEM) is a complex model that requires a large sample 

size. According to Kline (2005), SEM usually requires N greater than 200 while the more 

complex the model, the larger sample size is required. The estimation method and distribution 

characteristics of observed variables are two other issues to consider when dealing with sample 

size (Kline, 2005).  

Morizot, Ainsworth, and Reise (2007) suggested that “concerning sample size in IRT 

analyses, there is no gold standard or magic number that can be proposed" ( p. 411). In this 

current study, polytomous response formats are used.  According to Reeve and Fayers (2005), “it 

can be shown that the Graded Response IRT model can be estimated with 250 respondents, but 

around 500 are recommended for accurate parameter estimates” (p. 71). Embretson and Reise 
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(2000) also gave a similar recommendation. Based on these recommendations from experts in 

these areas, this current study aimed at collecting data from at least 500 research participants.   

                                            Target Population and Sample 

The Chinese people are the target population for the present study; specifically the 

Chinese are from mainland China rather than American Chinese or Taiwanese. According to 

CIA (2013) statistics, there are approximately 1.3 billion people in mainland China, the most 

populous country in the world.  

After obtaining IRB approval, university students from different locations were invited, 

along with their parents, to participate in the survey. The sample of respondents that volunteered 

to participate is shown in Table B. 1. Faculty members in each location were trained in the 

administration of the instrumentation so that administration proceeded consistently across all 

locations. After completing the survey with consent, student participants were asked to have their 

parents complete an informed consent and then administer the same instrument in the same order 

and with the same instructions with their parents and return the completed assessments to the 

university survey administrators. The university survey administrators also followed up with the 

students twice in two-week’s time to invite their parents to take the survey and reminded them to 

return the completed surveys. Benefiting from a Chinese cultural value (the great respect held for 

educators by Chinese students and parents), a majority of the people invited returned the surveys. 

Participants came from the following provinces in China: South China (Guangxi, Guangdong), 

North China(Hebei, Heilongjiang, Neimenggu, Jilin, Shenyang), East China(Zhejiang, Jiangsu), 

West China(Sichun, Xinjiang), and Central China(Hubei).  
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Table B. 1 

Participants Sample 

 Total Sample Size Male Female Families 

South China 190 46 145 80 

North China 200 96 114 90 

East China 202 56 145 92 

West China 68 29 39 26 

Central China 328 111 217 160 

 

Sampling Bias 

This study sample was a volunteer sample. Not all the parents, of the students who 

completed the survey, took the survey. There were more student participants than parent 

participants. A randomly-drawn sample is ideal for this research; however, it is neither feasible 

nor possible without a complete list of 1.3 billion Chinese people. The researcher did not have 

the resources to collect random samples in China and it is uneconomical to achieve this goal. Not 

everyone who was invited completed the survey. Only those who agreed to participate are 

included in the study; therefore, non-volunteer biases may exist in the sample. There is the 

potential that people who took the survey have higher mean work ethic scores than those who did 

not take the survey or return the survey. It is possible that some students who are not honest and 

may have replied to the survey for their parents, however, the researcher did address this issue 

before them took the survey. Whether students are honest or not is beyond the researcher’s 

control. The researcher has tried her best to obtain the sample and avoid any foreseeable 

sampling bias. 
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       Measure 

 The present study used a Chinese instrument developed and translated based on the 

Multidimensional Work Ethic Profile (MWEP) (Miller, Woehr, & Hudspeth, 2001).  The MWEP 

has been used widely in research and diverse cultural settings (Lim, Woehr, You, & Gorman, 

2007; Miller et al., 2001; Woehr, Arciniega, & Lim, 2007). The MWEP has seven dimensions of 

work ethic, which are: hard work, self-reliance, leisure, centrality of work, morality/ethics, delay 

of gratification, and wasted time. The MWEP original instrument has 65 items. On a 5-point 

Likert scale, 1 means strongly disagree, 2 is disagree, 3 is neither disagree nor agree, 4 is agree, 

and 5 is strongly agree. Some factors have 7 items and some factors have 13 items in the original 

instrument. Lim et al. (2007) shortened the Korean version of MWEP to be 35 items with 5 items 

per factor. A shortened Chinese version of MWEP (MWEP-C) was used in this study (See Table 

B. 2). The MWEP-C also incorporated some questions based on the intensive qualitative 

research studies conducted by Li and Madsen (2009).  

Table B. 2 

MWEP-C Dimensions and Sample Items 

MWEP-C Dimension Sample Question Items 

Time Concept It is important to stay busy at work and 

not waste time. 

I schedule my day in advance to avoid 

wasting time. 

                                                                                       

                                 (Table continues) 
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Table B. 2(continued). 

MWEP-C Dimension Sample Question Items 

 

Centrality of Work 

 

Even if I were financially able, I would 

not stop working. 

It is very important for me to always be 

able to work. 

Self-reliance To be truly successful, a person should 

be self-reliant. 

Moral/Ethics It is never appropriate to take something 

that does not belong to you. 

People should be fair in their dealings 

with others. 

Leisure I would prefer a job that allowed me to 

have more leisure time. 

Delay of Gratification The best things in life are those you have 

to wait for. 

I get more fulfillments from items I had 

to wait for. 

Hard Work Nothing is impossible if you work hard 

enough. 

Anyone who is able and willing to work 

hard has a good chance of succeeding. 
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Translation Process 

The instrument adapted for the current research study was translated into Chinese by the 

researcher, validated with four bilingual graduate students and two Chinese professors who are 

full-time professors at American universities. According to Brislin, Lonner, and Thorndike 

(1973), it is recommended to employ bilingual persons who speak both the original and the target 

language when translating an instrument. Van de Vijver and Hambleton (1996) suggested a 

translation committee with two or more persons is preferred to avoid bias and misconceptions.  

The translators not only need to be knowledgeable about the target language, but also need to be 

familiar with the target culture, the construct being assessed, and the principles of assessment 

(Hambleton & de Jong, 2003; Van de Vijver & Hambleton, 1996).  Frey (1970) stated that the 

researcher (or the translator) needs not only “a proficient understanding of a language” but also, 

an “intimate” knowledge of the culture (p. 76). A thorough translation and back translation 

process was recommended strongly by Ægisdóttir, Gerstein, and Çinarbas (2008). Back 

translation was also conducted in this present study. The back translation process proceeded as 

follows: after the instrument was translated into Chinese, the Chinese version of this instrument 

was provided to two bilingual English-Chinese professors. These two professors translated the 

Chinese instruments into English. Then the English-translation-version was compared with their 

original English version to double confirm the accuracy of the Chinese translations.  

                                                      Data Collection Procedures  

The survey instrument was administered in both online and paper formats to research 

participants. University students and their parents in China from five geographical locations were 

invited to participate.  For the paper format of the survey, university survey administrators 

informed the students properly about the survey and those who consented to take the survey were 
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given the instrument. Student participants were asked to invite their parents to take the survey 

voluntarily.  After the surveys were completed by students and their parents, the surveys were 

returned back to the test administrator. The researcher collected the paper surveys and consent 

forms from the university administrators and started the data entry process. For the online 

version, students and parents were invited by emails and verbal communications through 

university test administrators in China. Those who consented to take the survey would use the 

proper link to complete the survey. Data were exported to Excel.  

                                     Proposed Data Analysis 

Data were analyzed to answer research questions. Excel was used to export the data. 

SPSS, M-plus and R were used to analyze data. Basic descriptive statistics were displayed using 

SPSS. Raw data from participant forms were exported into an Excel sheet at the item and scale 

level. The data were checked for entry accuracy. Missing data were also checked for whether 

there was a missing data pattern. A data screening process was followed. Data were checked for 

any univariate and multivariate outliers. Normality assumptions were also followed for data to be 

analyzed properly. Descriptive statistics were examined prior to addressing the research 

questions. The analysis for each research question is shown below: 

Research Question 1   

Does a Chinese version of the Multi-dimensional Work Ethic Profile (MWEP-C) possess 

hypothesized structural validity in a Chinese sample? 

For this research question, Confirmatory Factor Analyses were conducted. First, data 

were split into two sets of subsamples. The parents’ data and the data from their young adult 

children were equally split into two subsamples to make sure that each subsample has a good 

representation of overall sample information. The following CFA analysis was conducted based 
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on the first subsample.  

Second, observed variables and latent variables were clearly defined. In this case, CFA 

model 1 is a second order factor: work ethic is the major latent variable. Under work ethic, there 

are seven previously-defined work ethic dimensions: hard Work, self-reliance, leisure, centrality 

of work, morality/ethics, delay of gratification, and time concept. Path diagram demonstrated the 

observed variables and latent variables (See Figure D.1). Model 2 is a first order model with 

seven previously-defined work ethic dimensions (hard work, self-reliance, leisure, centrality of 

work, morality/ethics, delay of gratification, and time concept). These seven dimensions are 

correlated with each other (See Figure D.2). Model 3 is a single factor model: all the observed 

variables are listed under one latent variable: work ethic (See Figure D. 3). 

 Third, data screening and evaluation of assumptions were done. Fourth, model 

estimations would be conducted based on the degree of freedom. Fourth, model fit indices such 

as chi-square, NFI, CFI, GFI, and RMSEA were evaluated. A non-significant chi-square value, 

NFI, CFI, and GFI greater than 0.9, and RMSEA smaller than 0.08 would be considered as an 

acceptable good model fit (Bentler, 1983; Hu & Bentler, 1998, 1999; Jöreskog & Sörbom 1984; 

Steiger & Lind, 1980). RMSEA values below 0.06 indicate a satisfactory model fit (Hu & 

Bentler, 1999). Fifth, model modification would be made. If good fit is found in the first 

subsample for the proposed model, another confirmation of the model would be conducted using 

the second subsample. 

If the Chinese data do not provide a good model fit based on the previously hypothesized 

model of MWEP English version from the US samples, nor model 2 or model 3, then data would 

be combined and an EFA would be run. To run an EFA, principal component analysis would be 

used. The factor rotation method would be oblique rotation first (to allow for factor correlation), 
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and then based on the rotation matrix a decision would be made regarding the method of final 

rotation to be used. Several factor retaining methods would be applied to determine the number 

of factors to retain. Later, the full factor pattern/structure matrix would be examined. 

Communalities, total variance explained by factors, initial EVs, and the variance explained by 

each factor after rotation would also be checked. In the final step, factors would be named.  

Research Question 2 

Does the MWEP-C produce similar item-level responses (measurement invariance or no 

DIF) for individuals that do not differ on the attributes of work ethic across two generations of 

respondents?    

In this current study, DIF analysis was applied to analyze the measurement equivalence 

or invariance on work ethic between parents and children, which verified whether these factors 

are measuring the same underlying latent construct within each group or not. When the survey 

items of work ethic demonstrate invariance across these two groups, they would display 

invariance parameters given at the same level of the latent trait for work ethic. When 

measurement invariance is established, or there is no DIF, this indicates that parents and children 

ascribe the same meaning to work ethic scale items. On the other hand, if parents and children 

demonstrate group differences on the item level of work ethic, then generational differences on 

interpreting the items of work ethic exist between these two groups.   

The procedures to detect DIF followed Choi et al.’s (2011) suggestions (pp. 7-8):  

1. Data preparation: Check for sparse cells (rarely observed response categories; 

determined by a minimum cell count specified by the user (e.g., minCell = 5); 

collapse/recode response categories as needed based on the minimum cell size 

requirement specified. 
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2. Fit the graded response model to obtain a single set of item parameters for two 

groups combined. 

3. Conduct trait estimation. 

4. Conduct Logistic regression: Fit Models 1, 2, and 3 on each item and generate 

likelihood-ratio χ2 statistics for comparing these three nested models (Models 1 vs. 

3, Models 1 vs. 2, and Models 2 vs. 3) and compute pseudo R2 and the percentage 

changes for coefficients β from Model 1 to Model 2. 

5. Detecting DIF. 

6. Treat DIF items as unique to each group and prepare a sparse response matrix by 

splitting the response vector for each flagged item into a set of sparse vectors 

containing responses for members of each group. 

7. Conduct IRT recalibration by refitting the graded response model on the sparse 

matrix data and obtaining a single set of item parameter estimates for non-DIF items 

and group-specific item parameter estimates for DIF items. 

8. Conduct scale transformation by equating Stocking and Lord (1983) item parameter 

estimates from the matrix calibration to the original (single-group) calibration by 

using non-DIF items as anchor items to look at DIF’s impact. 

9. Trait re-estimation: Obtain EAP trait (ability) estimates based on item parameter 

estimates from the entire sample for items that did not have DIF and group-specific 

item parameter estimates for items that had DIF. 

10. Step 4 to Step 9 will be repeated until the same items are flagged for DIF or a 

present maximum number of iterations has been reached. 

         Finally, Monte Carlo simulations may be conducted.  
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By following the above described steps, items on MWEP-C were checked for DIF and 

the impact and magnitude of DIF was also identified. If parents and their adult children interpret 

the same meaning for MWEP-C items, then measurement invariance is established.   

Research Question 3 

 Based on items from the MWEP-C that do not possess DIF or if measurement 

equivalence is established, what are the manifest or observed differences between generational 

respondents in the sample?         

To answer this question, One-way ANOVA was used. The independent variable is status 

of the participants (parents vs. children) and the dependent variables are work ethic dimension 

mean scores such as time concept, hard work, self-reliance, leisure, centrality of work, 

morality/ethics, and delay of gratification. Effect size was also calculated.  Eta squared would be 

used to measure the amount of the variances that is explained by the independent variable. 

Cohen’s d would be used to measure the magnitude of the mean differences between parents and 

their children.                           

In conclusion, this research study explored Chinese work ethic in depth, applying 

advanced research methods to measure the structural correlation between work ethic dimensions 

and provided score validity evaluation for the Chinese Work Ethic Survey. It also examined 

measurement invariance of the survey and observed the generational differences and similarities 

on work ethic between parents and children. Hopefully, this research will shed light on the study 

of Chinese work ethic with implications for refining and sustaining value systems in China.
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Introduction 

This research study examined Chinese work ethic in depth based on a large sample of 

Chinese. It applied a Multidimensional Work Ethic Profile (MWEP) (Miller et al., 2001) that 

was developed in the USA, studied the structure validity of the MWEP Chinese version (MWEP-

C), and checked the measurement invariance by applying advanced research methods such as 

SEM and IRT. The following section describes detailed analysis results based on the sample data 

and provides discussions for this study.  

Data Collection Results 

Data were collected from five geographical regions in China: Central, East, West, South, 

and North. University students and parents were asked to voluntarily complete the survey. All 

the participants were over 18 years of age. The age of the sample respondents ranged from 19 to 

62 years old. After entering the paper-format data into Excel and exporting online data, data 

screening was conducted. The majority of the surveys were completed to a satisfactory degree 

with modest amounts of missing data. The following provides descriptive statistics for the data 

set:  

Table C. 1 

Sample Status Information  

 Frequency Valid Percent  Cumulative  

Son 103 9.9 9.9 

Daughter 452 43.3 53.2 

Father 250 24.0 77.2 

Mother 238 22.8 100 

Total 1043 100  
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Table C. 2 

Educational Level 

 Frequency Percent Cumulative  

Middle School 143 13.68 13.68 

High School 214 20.48 34.16 

Undergraduate 597 57.13 91.29 

Graduate 91 8.71 100 

Total 1045 100  

 

Among the sample, there were 690 female (66%) and 353 male (44%) participants. 

Cronbach’s alpha for these 44 items is 0.88. Missing data were checked for any missing data 

patterns. Data were recoded for two categories, missing data were recoded as 0 and valid data 

were recoded as 1. No regular missing data pattern was found. A total of 985 respondents 

completed all the items on the survey. The total for completed data accounted for 94 percent. 

Missing data for each item were less than 5%, which met the general rule of thumb suggested by 

Tabachnick and Fidell (2013). The explanation for the missing data might be that some 

respondents lost patience in answering the survey.  

 Data screening processes were followed and three outliers were identified by checking 

mean, standard deviation, skewness, kurtosis, z scores, boxplot, QQ plots, and Mahalanobis 

distance. After removing these three outliers, reliability scores increase to 0.896. The following 

table displays the descriptive statistics for each item: 
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Table C. 3 

Descriptive Statistics for Items 

 N Minimum Maximum Mean SD 

we1 1047 1.00 5.00 3.836 .777 

we2 1047 2.00 5.00 3.902 .822 

we3 1047 2.00 5.00 3.905 .764 

we4 1047 1.00 5.00 3.791 .846 

we5 1047 1.00 5.00 3.144 .985 

we6 1046 1.00 5.00 3.866 .837 

we7 1046 1.00 5.00 3.814 .849 

we8 1047 1.00 5.00 3.354 .943 

we9 1044 1.00 5.00 3.787 .869 

we10 1046 2.00 5.00 3.892 .740 

we11 1046 2.00 5.00 4.265 .740 

we12 1046 2.00 5.00 4.121 .758 

we13 1047 1.00 5.00 3.209 1.025 

we14 1044 2.00 5.00 3.944 .769 

we15 1044 2.00 5.00 3.856 .770 

we16 1046 1.00 5.00 3.009 .867 

we17 1047 2.00 5.00 3.667 .741 

we18 1045 2.00 5.00 3.958 .763 

we19 1045 1.00 5.00 3.511 .999 

                                           (Table continues) 
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Table C. 3(continued). 

 N Minimum Maximum Mean SD 

we20 1046 2.00 5.00 4.075 .770 

we21 1046 1.00 5.00 3.765 1.046 

we22 1047 1.00 5.00 3.659 .931 

we23 1047 1.00 5.00 3.676 1.050 

we24 1046 1.00 5.00 3.484 1.071 

we25 1047 1.00 5.00 3.827 1.016 

we26 1043 1.00 5.00 3.829 .990 

we27 1046 2.00 5.00 3.762 .798 

we28 1044 2.00 5.00 4.018 .732 

we29 1047 1.00 5.00 3.670 .810 

we30 1046 2.00 5.00 3.623 .829 

we31 1044 1.00 5.00 3.175 .894 

we32 1038 1.00 5.00 3.321 .872 

we33 1039 1.00 5.00 3.069 .825 

we34 1037 2.00 5.00 3.692 .811 

we35 1041 1.00 5.00 3.490 .876 

we36 1039 2.00 5.00 3.926 .801 

we37 1039 2.00 5.00 3.836 .838 

we38 1037 1.00 5.00 3.696 .813 

we39 1039 1.00 5.00 3.835 .815 

                                          (Table continues) 
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Table C. 3(continued). 

 N Minimum Maximum Mean SD 

we40 1037 2.00 5.00 3.912 .804 

we41 1040 1.00 5.00 3.825 .816 

we42 1037 1.00 5.00 4.015 .721 

we43 1035 2.00 5.00 3.809 .818 

we44 1039 2.00 5.00 3.677 .807 

 

Data Analysis Results 

Research Question 1 

Does a Chinese version of the Multi-dimensional Work Ethic Profile (MWEP-C) possess 

hypothesized structural validity in a Chinese sample? 

Data were randomly split into two subsamples. These two subsamples were obtained 

based on a stratified random sampling technique. Each subsample has the same percentage of 

sons, daughters, fathers, and mothers as the total sample percentage. Three confirmatory factor 

models were analyzed using Mplus (Muthen & Muthen, 1998-2012).  

CFA Model 1. 

 CFA Model 1 was a second-order factor model. Work ethic was the second-order latent 

variable and the seven previously defined work ethic dimensions from US samples were the first-

order latent variables. They are time concept, self-reliance, leisure, work centrality, 

ethics/morality, delay of gratification, and hard work. The 44 survey items were the observed 

variables. Model fit results were as follows: MLMχ2 = 2827.015, df = 895, p <0.001, CFI = 

0.713, RMSEA = 0.067, RMSEA (90% CI) = 0.064-0.069, and SRMR = 0.102.  
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CFA Model 2.  

CFA Model 2 used a first-order factor model. Seven previously defined work ethic 

dimensions from US samples were the first-order latent variables. These latent variables 

correlate with each other. The 44 survey items were the observed variables. Model fit results 

were as follows: MLMχ2 = 4242.156, df = 881, p<0.001, CFI = 0.747, RMSEA = 0.062, 

RMSEA (90% CI) = 0.060-0.065, and SRMR = 0.088. 

CFA Model 3.  

CFA Model 3 was a first-order factor model. Work ethic was the only first-order latent 

variable and all 44 survey items were the observed variables. Model fit results were as follows: 

MLMχ2 = 4080.463, df = 902, p < 0.001, CFI = 0.528, RMSEA = 0.085, RMSEA (90% CI) = 

0.082-0.088, and SRMR = 0.096. 

Model comparison.  

Comparing these three models, CFA Model 2 produced a better fit than the other two. 

This indicated that the Chinese sample data supports a more parsimonious model than a 

complicated second-order model. Furthermore, the Chinese data demonstrated multidimensional 

characteristics of the survey instrument. 

Second subsample confirmation. 

The second subsample data were analyzed based on Model 2. Model fit results were as 

follows: MLMχ2 = 2707.057, df = 881, p < 0.001, CFI = 0.729, RMSEA = 0.065, RMSEA (90% 

CI) = 0.062-0.068, and SRMR = 0.099. 

Model modification for Model 2. 

Model modifications were made based on theory and suggestions from the model 

modification suggestions by Mplus. Some modifications suggested by Mplus could not be made 
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because of the irrelevant correlation between variables based on the researcher’s judgment. The 

following modifications were made: the Leisure dimension was taken out. Based on the literature 

review, Leisure has a weak effect size on US samples (Mierac et al. 2010) and the qualitative 

studies by Li and Madsen (2009; 2010) suggested that Chinese people have a limited concept of 

leisure. Working hard has been one of the strongest characteristics of the Chinese. Since leisure 

as a latent variable was very weak on the loadings in Model 2, it was taken out to see how the 

model fit improves. Items 18, 20, and 28 do not function well in the sample data either, so these 

two items were taken out. Finally, an error covariance was added to variable 14 and 15 because 

these two variables both measured self-reliance and indicated a strong correlation.  

Model fit indices were obtained for the first subsample after modification: MLMχ2 =1617.930, 

df = 578, p<0.001, CFI = 0.828, RMSEA = 0.057, RMSEA (90% CI) = 0.053- 0.060, and SRMR 

= 0.081.The second subsample also confirmed the model fit based on the modification made: 

MLMχ2 = 1615.27, df = 578, p<0.001, CFI = 0.831, RMSEA = 0.056, RMSEA (90% CI) 0.053-

0.060, and SRMR = 0.080. 

Table C. 4 

Model Fit Indices Comparison 

 Chi- 

square 

df RMSEA RMSEA 

(90% CI) 

CFI SRMR 

M. 1. 1st. 2827.015 895 0.067 0.064-0.069 0.713 0.102 

M. 2. 1st. 4242.156 881 0.062 0.060-0.065 0.747 0.088 

M. 3. 1st. 4080.463 902 0.085 0.082-0.088 0.528 0.096 

M. 2. 2nd. 2707.057 881 0.065 0.062-0.068 0.729 0.099 

                                           (Table continues) 
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Table C. 4 (continued). 

 Chi- 

square 

df RMSEA RMSEA 

(90% CI) 

CFI SRMR 

M.2. 1st with 

Modifications  

1617.930 578 0.057 0.053-0.060 0.828 0.081 

M. 2. 2nd with 

Modification  

1615.27 578 0.056 0.053-0.060 0.831 0.080 

Note.   M.1.: CFA Model One   M.2.: CFA Model Two    M.3.: CFA Model Three 

M.1.1st:   CFA Model 1 with 1st subsample  

M.2.1st:   CFA Model 2 with 1st subsample  

M.3.1st:   CFA Model 3 with 1st subsample 

M. 2. 2nd.: CFA Model 2 with 2nd subsample 

All the chi-square p values are <0.001.  

CI = confidence interval 

 

Exploratory Factor Analysis. 

The data from the Chinese sample provided a moderate good fit using CFA. Two 

subsamples were combined and an EFA was run. First, an assumption check for EFA was 

conducted. KMO and Bartlett’s test indicated sampling adequacy(see table C.5).  
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Table C. 5 

KMO and Barlett’s Test 

Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy. 

 .923 

Bartlett's Test of Sphericity Approx. Chi-Square 14765.797 

 df 946 

 Sig. <.001 

 

Anti-image check also showed all the items have anti-image correlations ranging from 

0.756 to 0.966. Principal component analysis was the extraction method. Rotation methods used 

in this analysis began with oblique first to allow factors to correlate. After checking the factor 

correlation matrix, the factor correlations were lower than 0.3, so Varimax was used to produce a 

simple factor structure for data interpretation. Eigenvalues greater than 1, screen plot, and 

parallel analysis were used to determine the number of factors to retain. Three factors were 

retained. The EFA analysis results were shown as follow: 

Table C. 6 

EFA Item Communalities 

Item Initial  Extraction  Communalities Squared 

we1 1.000 .517 .267 

we2 1.000 .487 .237 

we3 1.000 .621 .386 

we4 1.000 .511 .261 

                                           (Table continues) 
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Table C. 6 (continued). 

Item Initial  Extraction  Communalities Squared 

we5 1.000 .467 .218 

we6 1.000 .561 .315 

we7 1.000 .644 .415 

we8 1.000 .570 .325 

we9 1.000 .572 .327 

we10 1.000 .548 .300 

we11 1.000 .567 .321 

we12 1.000 .500 .250 

we13 1.000 .434 .188 

we14 1.000 .562 .316 

we15 1.000 .575 .331 

we16 1.000 .316 .100 

we17 1.000 .377 .142 

we18 1.000 .443 .196 

we19 1.000 .499 .249 

we20 1.000 .516 .266 

we21 1.000 .523 .274 

we22 1.000 .352 .124 

we23 1.000 .647 .419 

we24 1.000 .582 .339 

                                           (Table continues) 
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Table C. 6 (continued). 

Item Initial  Extraction  Communalities Squared 

we25 1.000 .646 .417 

we26 1.000 .637 .406 

we27 1.000 .491 .241 

we28 1.000 .628 .394 

we29 1.000 .536 .287 

we30 1.000 .612 .375 

we31 1.000 .583 .340 

we32 1.000 .501 .251 

we33 1.000 .453 .205 

we34 1.000 .610 .372 

we35 1.000 .659 .434 

we36 1.000 .577 .333 

we37 1.000 .474 .225 

we38 1.000 .509 .259 

we39 1.000 .610 .372 

we40 1.000 .665 .442 

we41 1.000 .618 .382 

we42 1.000 .654 .428 

we43 1.000 .467 .218 

we44 1.000 .432 .187 
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Table C. 7  

Eigenvalues and Variance Explained 

Component Eigenvalues % of Variance Cumulative% 

1 9.896 22.492 22.492 

2 4.050 31.696 31.696 

3 2.273 36.862 36.86 

4 1.495 40.261 40.261 

Note. Only the first three factors were retained and the last un-retained factor is also listed as 

factor 4 in the table. 

Table C. 8 

Factor Rotation Matrix  

 

 
Component 

        1          2         3 
we42 .686 .186 .019 

we28 .674 .267 .011 

we40 .670 .105 .088 

we39 .651 .048 .012 

we18 .626 .162 .035 

we11 .615 .289 .072 

we41 .588 .012 -.002 

we43 .568 .078 -.043 

we37 .568 .021 .025 

we14 .567 .091 -.078 

 (Table continues) 
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Table C. 8 (continued). 

 

 
Component 

        1          2         3 
we15 .560 .040 -.068 

we20 .558 .320 -.037 

we12 .557 .257 -.017 

we3 .543 .021 .267 

we36 .542 .077 -.042 

we2 .538 .062 .139 

we10 .532 .053 .399 

we27 .521 .159 .069 

we44 .517 -.032 -.058 

we34 .500 -.052 .124 

we38 .496 -.094 .013 

we4 .486 -.082 .238 

we7 .485 -.085 .420 

we6 .462 .063 .361 

we1 .456 .025 .243 

we17 .416 .011 .048 

we35 .397 -.199 .086 

we22 .384 .093 -.091 

we26 .233 .731 -.018 

we23 .150 .730 -.010 

 (Table continues) 
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Table C. 8 (continued). 

 

 
Component 

        1          2         3 
    

we25 .216 .689 -.048 

we19 .116 .678 .069 

we21 .187 .645 .094 

we24 .193 .630 -.041 

we31 -.027 .539 .440 

we13 .039 .464 -.062 

we16 .070 -.437 -.141 

we32 .267 -.386 -.141 

we5 .267 -.362 .328 

we30 .334 -.122 -.600 

we9 .384 .009 .534 

we29 .398 -.127 -.498 

we33 .075 -.331 -.493 

we8 .315 -.166 .471 

Note. Extraction method is principal component analysis. Rotation method is Varimax with 

Kaiser Normalization. Rotation converged in 10 iterations.  
 

EFA analysis suggested a three-factor structure. By looking at the survey items, factors 

are named: the first factor is work centrality and values; the second factor is ethic, and the third 

factor is leisure.  
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Research Question 2 

Does the MWEP-C produce similar item-level responses (measurement invariance or no 

DIF) for individuals that do not differ on the attributes of work ethic across two generations of 

respondents? 

Missing data were first computed using multiple imputations and a CSV file was created. 

DIF analysis was run using the software R (R Core Team, 2013). The Lordif package (Choi et al.) 

was used to conduct the analysis. During the data analysis process, four items caused the data to 

fail to converge. These items were Items 13, 16, 31, and 33 and they were taken out of the data 

set. A new round of DIF analysis was conducted. The following table describes the DIF analysis 

output for each item: 

Table C. 9 

Empirical Threshold Values for Likelihood Ratio Chi-squared Tests and Beta 

Item No.cat. Chi.12 Chi13 Chi23 Beta12 

1 4 0.0436  0.1302 0.9496 0.0089 

2 4 0.9857 0.8773  0.6092 0.0000             

3 4 0.7984  0.1233 0.0424 0.0006             

4 4 0.0390  0.0255 0.0794 0.0072             

5 5 0.0001  0.0000 0.0000 0.0474             

6 4 0.4344  0.3047 0.1839 0.0015             

7 4 0.2013  0.0734 0.0581 0.0039 

8 5 0.0038  0.0006 0.0114 0.0188 

9 4 0.0383  0.0822 0.4013 0.0037             

                                                  (Table continues) 
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Table C. 9 (continued). 

Item No.cat. Chi.12 Chi13 Chi23 Beta12 

10 4 0.1511  0.3034 0.5692 0.0020             

11 4 0.0530  0.1538 0.9965 0.0010 

12 4 0.4942  0.6384 0.5118 0.0013 

14 4 0.2609  0.2934 0.2756 0.0034 

15 4 0.1424  0.1968 0.2944 0.0045 

17 4 0.0049  0.0178 0.7014 0.0047             

18 4 0.5906  0.5303 0.3224 0.0008             

19 5 0.0024  0.0066 0.3567 0.0026             

20 4 0.0002  0.0006 0.3160 0.0029             

21 5 0.6091  0.0382 0.0123 0.0020 

22 5 0.2185  0.3429 0.4286 0.0029             

23 5 0.0103  0.0003 0.0017 0.0091 

24 5 0.5131  0.7152 0.6222 0.0020             

25 5 0.0070  0.0030 0.0369 0.0055             

26 5 0.1081  0.1864 0.3781 0.0036             

27 4 0.6158  0.8396 0.7545 0.0014             

28 4 0.0356  0.0210 0.0690 0.0008             

29 4 0.3631  0.6494 0.8490 0.0045             

30 4 0.0106  0.0234 0.3209 0.0141             

32 5 0.0000  0.0000 0.4742 0.0648   

                                                  (Table continues) 
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Table C. 9 (continued). 

Item No.cat. Chi.12 Chi13 Chi23 Beta12 

34 5 0.7433  0.7850 0.5393 0.0008             

35 5 0.7164  0.9152 0.8314 0.0015             

36 4 0.3362  0.6274 0.9312 0.0013             

37 4 0.4476  0.7266 0.8032 0.0019             

38 4 0.0012  0.0031 0.2949 0.0153             

39 5 0.0490  0.0794 0.2749 0.0060             

40 5 0.0196  0.0555 0.5641 0.0081             

41 5 0.0167  0.0139 0.0930 0.0071             

42 5 0.8954  0.9907 0.9709 0.0003             

43 5 0.5960  0.1855 0.0789 0.0013             

44 5 0.1233  0.2484 0.5214 0.0055             

Notes. 

Chi12: Likelihood ratio chi-square test between Model 1 and Model 2 

Chi13: Likelihood ratio chi-square test between Model 1 and Model 3 

Chi23: Likelihood ratio chi-square test between Model 1 and Model 3 

 

Table C. 10 

Empirical Threshold Values for R Square Changes from McFadden and Nagelkerke 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

1 0.0017             0.0017 0.0000               0.0032               0.0032 0.0000             

                                                               (Table continues) 
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Table C. 10 (continued). 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

2 0.0000             0.0001 0.0001               0.0000               0.0002 0.0002             

3 0.0000             0.0018 0.0017               0.0000               0.0029 0.0029             

4 0.0017             0.0029 0.0012               0.0033               0.0057 0.0024             

5 0.0051             0.0109 0.0058               0.0145               0.0307 0.0162             

6 0.0002             0.0010 0.0007               0.0005               0.0018 0.0014             

7 0.0006             0.0020 0.0014               0.0013               0.0040 0.0028             

8 0.0030             0.0052 0.0023               0.0076               0.0134 0.0058             

9 0.0017             0.0019 0.0003               0.0036               0.0042 0.0006             

10 0.0009             0.0010 0.0001               0.0015               0.0017 0.0002             

11 0.0017             0.0017 0.0000               0.0022               0.0022 0.0000             

12 0.0002             0.0004 0.0002               0.0003               0.0006 0.0003             

14 0.0005             0.0010 0.0005               0.0009               0.0018 0.0009             

15 0.0009             0.0014 0.0005               0.0015               0.0023 0.0008             

17 0.0034             0.0034 0.0001               0.0069               0.0070 0.0001             

18 0.0001             0.0005 0.0004               0.0002               0.0007 0.0006             

19 0.0031             0.0034 0.0003               0.0084               0.0092 0.0008             

20 0.0058             0.0062 0.0004               0.0090               0.0096 0.0007             

21 0.0001             0.0022 0.0022               0.0002               0.0055 0.0053             

22 0.0005             0.0008 0.0002               0.0012               0.0017 0.0005             

23 0.0022             0.0056 0.0033               0.0058               0.0144 0.0086             

                                                               (Table continues) 
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Table C. 10 (continued). 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

24 0.0001             0.0002 0.0001               0.0004               0.0006 0.0002             

25 0.0025             0.0041 0.0015               0.0062               0.0099 0.0037             

26 0.0009             0.0012 0.0003               0.0021               0.0027 0.0006             

27 0.0001             0.0001 0.0000               0.0002               0.0002 0.0001             

28 0.0019             0.0034 0.0014               0.0023               0.0041 0.0017             

29 0.0003             0.0003 0.0000               0.0008               0.0008 0.0000             

30 0.0026             0.0029 0.0004               0.0064               0.0073 0.0010             

32 0.0108             0.0110 0.0002               0.0292               0.0297 0.0005             

34 0.0000             0.0002 0.0001               0.0001               0.0004 0.0003             

35 0.0000             0.0001 0.0000               0.0001               0.0002 0.0000             

36 0.0004             0.0004 0.0000               0.0007               0.0007 0.0000             

37 0.0002             0.0002 0.0000               0.0004               0.0004 0.0000             

38 0.0041             0.0046 0.0004               0.0085               0.0094 0.0009             

39 0.0015             0.0019 0.0004               0.0023               0.0030 0.0007             

40 0.0021             0.0022 0.0001               0.0030               0.0032 0.0002             

41 0.0022             0.0033 0.0011               0.0040               0.0059 0.0020             

42 0.0000             0.0000 0.0000               0.0000               0.0000 0.0000             

43 0.0001             0.0013 0.0012               0.0002               0.0023 0.0022             

44 0.0009             0.0011 0.0002               0.0018               0.0022 0.0003             

Note. R2
12 (Mc.): Pseudo R2 (McFadden) changes between Model 1 and Model 2 

R2
13 (Mc.): Pseudo R2 (McFadden) changes between Model 1 and Model 3 
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R2
23 (Mc.): Pseudo R2 (McFadden) changes between Model 2 and Model 3 

R2
12 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 2 

R2
13 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 3 

R2
23 (Na.): Pseudo R2 (Nagelkerke) changes between Model 2 and Model 3 

 

Table C. 11 

Empirical Threshold Values for R Square Changes from Cox and Snell 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

1 0.0029             0.0029             0.0000 

2 0.0000             0.0002             0.0002 

3 0.0000             0.0026             0.0026 

4 0.0030             0.0052             0.0022 

5 0.0136             0.0288             0.0152 

6 0.0004             0.0017             0.0012 

7 0.0011             0.0037             0.0025 

8 0.0071             0.0125             0.0054 

9 0.0033             0.0039             0.0005 

10 0.0013             0.0015             0.0002 

11 0.0019             0.0019             0.0000 

12 0.0003             0.0005             0.0003 

14 0.0008             0.0016             0.0008 

                                           (Table continues) 
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Table C. 11 (continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

15 0.0014             0.0021             0.0007 

17 0.0061             0.0063             0.0001 

18 0.0002             0.0007             0.0005 

19 0.0079             0.0086             0.0007 

20 0.0080             0.0086             0.0006 

21 0.0002             0.0052             0.0050 

22 0.0011             0.0016             0.0005 

23 0.0054             0.0135             0.0081 

24 0.0004             0.0006             0.0002 

25 0.0058             0.0093             0.0035 

26 0.0020             0.0026             0.0006 

27 0.0002             0.0002             0.0001 

28 0.0021             0.0036             0.0015 

29 0.0007             0.0007             0.0000 

30 0.0058             0.0067             0.0009 

32 0.0271             0.0275             0.0005 

34 0.0001             0.0003             0.0003 

35 0.0001             0.0001             0.0000 

36 0.0006             0.0006             0.0000 

                                            (Table continues) 
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Table C. 11 (continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

37 0.0004             0.0004             0.0000 

38 0.0078             0.0086             0.0008 

39 0.0021             0.0027             0.0006 

40 0.0028             0.0029             0.0002 

41 0.0036             0.0054             0.0018 

42 0.0000             0.0000             0.0000 

43 0.0002             0.0022             0.0020 

44 0.0017             0.0020             0.0003 

Note. R2
12 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 2; 

R2
13 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 3; 

R2
23 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 2 and Model 3.  

 

After a detailed comparison of probabilities for the likelihood-ratio (LR) chi-

square, McFadden pseudo R-changes, Nagelkerke pseudo R-changes, and Cox and Snell 

pseudo R-square changes between three models (Model 1 vs Model 2, Model 1 vs Model 

3, and Model 2 vs. Model 3), and a check for the proportional change in the coefficients 

for Model 1 and Model 2, DIF was detected. After a number of iterations, the following 

items were flagged for DIF: Items 5, 8, 15, 17, 18, 21, 23, 29, and 34. After another 

successive iteration, the same items were flagged for DIF again. This confirms the DIF 
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items in this survey based on the sample data. The following plots depict individual level DIF 

impact on parents and their young adult children. 

 

 Figure C. 1. Individual level DIF impact. 

The box plot (Figure C. 1) shows the differences in scores between item scores that did 

not account for DIF and those which accounted for DIF. The minimum difference is about -0.12, 

the maximum difference is about 0.38. The first quartile is about 0.05 and the third quartile is 

0.19. The interquartile range is 0.14. The median is approximately 0.11. The plot on the right 

(Figure C. 1) indicated the same differences scores against the initial theta (scores that did not 

account for DIF). The solid line placed at 0.0 indicated no difference. The dotted line indicated 

the mean difference is about 0.13. The score patterns from parents and children are consistent.  
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Figure C. 2. Trait distributions. 

The trait distribution for the younger generation and older generation is indicated in the 

graph above (Figure C. 2). The distribution shows a close to uniform DIF between these two 

generational respondents. The graph below shows the test characteristics curves for all items and 

only the DIF items between parents and their young adult children (See Figure C. 3). To 

demonstrate the DIF impact, Item 18’s item true score function, differences in the true score 

function, item response function, and impact were also listed as an example from this sample 

data (See Figure C. 4).    
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Figure C. 3. Impact of DIF items on test characteristics curves. 

 

Figure C. 4. Graphical display of Item 18. 
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Monte Carlo simulations. 

Figure C. 5 shows Monte Carlo thresholds for chi-square probabilities based on 1,000 

replications for these 40 work ethic items. According to Choi et al. (2011), “these graphs show 

the probability values for each of the items associated with the 99th quartile (cutting the largest 

1% over 1,000 iterations) of the chi-square statistics generated from Monte Carlo simulations 

under the no DIF condition” (p. 20). The top graph shows the probabilities for chi-square 

between Model 1 and Model 2. The middle figure shows the chi-square between Model 1 and 

Model 3. The bottom figure demonstrates the chi-square between Model 2 and Model 3. Tables 

C. 12-14 show empirical threshold values for items generated from the Monte Carlo simulation 

based on 1,000 iterations.  

 

 

 Figure C. 5. Chi-square probabilities. 
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The figure with circle, triangle and cross symbol lines are the Monte Carlo thresholds for 

McFadden (circle), Nagelkerke (triangle), and Cox and Snell (cross) pseudo R squared measures 

for each work item based on 1,000 replications (Figure C. 6).  

 

Figure C. 6.  Pseudo R square. 

Table C. 12  

Monte Carlo Simulation for Items 

Item Chi12 Chi13 Chi23 Beta 12 

1 0.0053 0.0077 0.0047 0.0118 

2 0.0169 0.0108 0.0152 0.0141 

                                                                                                            (Table continues) 
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Table C. 12 (continued). 

Item Chi12 Chi13 Chi23 Beta 12 

3 0.0063 0.0090 0.0120 0.0091 

4 0.0059 0.0098 0.0111 0.0103 

5 0.0114 0.0110 0.0103 0.0162 

6 0.0102 0.0130 0.0104 0.0103 

7 0.0137 0.0102 0.0105 0.0110 

8 0.0078 0.0064 0.0057 0.0169 

9 0.0107 0.0149 0.0117 0.0114 

10 0.0135 0.0096 0.0123 0.0090 

11 0.0052 0.0097 0.0131 0.0117 

12 0.0103 0.0114 0.0093 0.0096 

14 0.0083 0.0106 0.0094 0.0105 

15 0.0112 0.0152 0.0068 0.0096 

17 0.0133 0.0129 0.0113 0.0102 

18 0.0118 0.0121 0.0076 0.0080 

19 0.0108 0.0086 0.0103 0.0126 

20 0.0103 0.0081 0.0096 0.0102 

21 0.0089 0.0108 0.0085 0.0138 

22 0.0134 0.0084 0.0079 0.0102 

23 0.0118 0.0109 0.0084 0.0158 

24 0.0120 0.0126 0.0110 0.0139 

                                                                                            (Table continues) 
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Table C. 12 (continued). 

Item Chi12 Chi13 Chi23 Beta 12 

 
25 0.0057 0.0043 0.0110 0.0151 

26 0.0127 0.0143 0.0117 0.0108 

27 0.0061 0.0103 0.0111 0.0101 

28 0.0062 0.0062 0.0134 0.0080 

29 0.0090 0.0075 0.0099 0.0144 

30 0.0108 0.0108 0.0100 0.0257 

32 0.0116 0.0085 0.0078 0.0424 

34 0.0072 0.0097 0.0091 0.0101 

35 0.0055 0.0066 0.0090 0.0136 

36 0.0176 0.0123 0.0105 0.0084 

37 0.0125 0.0139 0.0084 0.0087 

38 0.0108 0.0142 0.0102 0.0120 

39 0.0111 0.0129 0.0090 0.0078 

40 0.0090 0.0065 0.0073 0.0084 

41 0.0076 0.0106 0.0169 0.0112 

42 0.0091 0.0087 0.0082 0.0076 

43 0.0115 0.0113 0.0116 0.0080 

44 0.0120 0.0105 0.0078 0.0082 

Mean 0.0201 0.0103 0.0100 0.0122 

SD 0.0030 0.0025 0.0024 0.0059 
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Note. Chi12: Likelihood ratio chi-square test between Model 1 and Model 2 

Chi13: Likelihood ratio chi-square test between Model 1 and Model 3 

Chi23: Likelihood ratio chi-square test between Model 1 and Model 3 

 
 
Table C. 13 
 
Empirical Threshold Values for R Square Changes from McFadden and Nagelkerke 

Item R2
12 (Mc.) R2

13 (Mc.) R2
23 (Mc.) R2

12 (Na.) R2
13 (Na.) R2

23 (Na.) 

1 0.0038 0.0048 0.0039 0.0073 0.0091 0.0074 

2 0.0025 0.0040 0.0026 0.0054 0.0084 0.0057 

3 0.0031 0.0039 0.0026 0.0054 0.0066 0.0045 

4 0.0030 0.0035 0.0025 0.0062 0.0075 0.0054 

5 0.0022 0.0031 0.0022 0.0061 0.0083 0.0060 

6 0.0028 0.0035 0.0027 0.0052 0.0071 0.0052 

7 0.0023 0.0035 0.0025 0.0050 0.0075 0.0054 

8 0.0025 0.0036 0.0027 0.0065 0.0094 0.0070 

9 0.0025 0.0033 0.0024 0.0056 0.0072 0.0056 

10 0.0026 0.0040 0.0027 0.0046 0.0071 0.0047 

11 0.0034 0.0041 0.0027 0.0044 0.0053 0.0036 

12 0.0029 0.0040 0.0030 0.0044 0.0065 0.0048 

14 0.0028 0.0037 0.0028 0.0051 0.0068 0.0050 

15 0.0027 0.0036 0.0032 0.0050 0.0067 0.0060 

17 0.0027 0.0037 0.0028 0.0055 0.0075 0.0058 

                                                                       (Table continues) 
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Table C. 13 (continued). 
 
Item R2

12 (Mc.) R2
13 (Mc.) R2

23 (Mc.) R2
12 (Na.) R2

13 (Na.) R2
23 (Na.) 

18 0.0027 0.0037 0.0030 0.0040 0.0057 0.0046 

19 0.0022 0.0031 0.0022 0.0057 0.0084 0.0057 

20 0.0028 0.0041 0.0029 0.0044 0.0063 0.0043 

21 0.0024 0.0031 0.0024 0.0060 0.0079 0.0061 

22 0.0021 0.0034 0.0025 0.0049 0.0081 0.0058 

23 0.0022 0.0030 0.0023 0.0058 0.0083 0.0063 

24 0.0021 0.0030 0.0022 0.0054 0.0076 0.0056 

25 0.0027 0.0039 0.0023 0.0069 0.0098 0.0058 

26 0.0021 0.0030 0.0022 0.0051 0.0071 0.0053 

27 0.0030 0.0036 0.0026 0.0055 0.0069 0.0047 

28 0.0034 0.0044 0.0028 0.0047 0.0062 0.0039 

29 0.0027 0.0038 0.0026 0.0065 0.0092 0.0063 

30 0.0025 0.0035 0.0026 0.0064 0.0091 0.0067 

32 0.0023 0.0034 0.0025 0.0063 0.0094 0.0072 

34 0.0027 0.0035 0.0025 0.0057 0.0074 0.0052 

35 0.0028 0.0037 0.0025 0.0071 0.0091 0.0062 

36 0.0022 0.0035 0.0026 0.0042 0.0058 0.0045 

37 0.0024 0.0033 0.0027 0.0040 0.0055 0.0047 

38 0.0026 0.0034 0.0026 0.0055 0.0073 0.0055 

39 0.0025 0.0034 0.0027 0.0043 0.0056 0.0045 

                                                                       (Table continues) 
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Table C. 13 (continued). 
 
Item R2

12 (Mc.) R2
13 (Mc.) R2

23 (Mc.) R2
12 (Na.) R2

13 (Na.) R2
23 (Na.) 

40 0.0026 0.0039 0.0027 0.0039 0.0060 0.0043 

41 0.0027 0.0034 0.0022 0.0059 0.0075 0.0045 

42 0.0028 0.0039 0.0028 0.0043 0.0057 0.0042 

43 0.0024 0.0034 0.0024 0.0045 0.0063 0.0044 

44 0.0023 0.0033 0.0026 0.0048 0.0068 0.0050 

Mean 0.0026 0.0036 0.0026 0.0053 0.0074  0.0053 

SD 0.0004  0.0004 0.0003 0.0009 0.0012  0.0009 

Note. R2
12 (Mc.) : Pseudo R2 (McFadden) changes between Model 1 and Model 2 

R2
13 (Mc.): Pseudo R2 (McFadden) changes between Model 1 and Model 3 

R2
23 (Mc.): Pseudo R2 (McFadden) changes between Model 2 and Model 3 

R2
12 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 2 

R2
13 (Na.): Pseudo R2 (Nagelkerke) changes between Model 1 and Model 3 

R2
23 (Na.): Pseudo R2 (Nagelkerke) changes between Model 2 and Model 3 

 

Table C. 14 

Empirical Threshold Values for R Square Changes from Cox and Snell 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

1 0.0063 0.0078 0.0064 

2 0.0047 0.0074 0.0050 

                                                              (Table continues) 
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Table C. 14 (continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

3 0.0048 0.0059 0.0040 

4 0.0057 0.0069 0.0049 

5 0.0057 0.0078 0.0057 

6 0.0047 0.0064 0.0047 

7 0.0046 0.0069 0.0050 

8 0.0060 0.0088 0.0065 

9 0.0051 0.0066 0.0051 

10 0.0041 0.0063 0.0042 

11 0.0039 0.0047 0.0032 

12 0.0039 0.0057 0.0042 

14 0.0046 0.0062 0.0045 

15 0.0045 0.0061 0.0054 

17 0.0049 0.0066 0.0052 

18 0.0036 0.0051 0.0041 

19 0.0053 0.0079 0.0054 

20 0.0040 0.0056 0.0039 

21 0.0056 0.0074 0.0057 

22 0.0045 0.0075 0.0054 

23 0.0054 0.0078 0.0059 

                                                             (Table continues) 
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Table C. 14 (continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

24 0.0051 0.0071 0.0052 

25 0.0064 0.0092 0.0054 

26 0.0047 0.0066 0.0050 

27 0.0050 0.0062 0.0042 

28 0.0041 0.0055 0.0034 

29 0.0059 0.0084 0.0058 

30 0.0059 0.0083 0.0061 

32 0.0059 0.0087 0.0067 

34 0.0053 0.0068 0.0048 

35 0.0066 0.0084 0.0057 

36 0.0038 0.0053 0.0040 

37 0.0036 0.0051 0.0043 

38 0.0050 0.0066 0.0050 

39 0.0039 0.0051 0.0041 

40 0.0036 0.0055 0.0040 

41 0.0054 0.0069 0.0041 

42 0.0039 0.0052 0.0037 

43 0.0042 0.0058 0.0041 

44 0.0044 0.0063 0.0046 

                                                    (Table continues) 
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Table C. 14 (continued). 

Item R2
12  

(Cox & Snell) 

R2
13  

(Cox &  Snell) 

R2
23  

 (Cox & Snell) 

Mean 0.0049 0.0067 0.0049 

SD 0.0008 0.0012 0.0009 

Note.  R2
12 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 2; 

R2
13 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 1 and Model 3; 

R2
23 (Cox & Snell): Pseudo R2 (Cox & Snell) changes between Model 2 and Model 3.  

 

CFA model fit check. 

Before taking out DIF items, a round of CFA analyses was conducted to check the model 

fit based on sample data without these four items that caused data to fail to converge. The model 

fit indices for the first randomly split sample were MLMχ2 = 1503.505, df = 512, p<0.001, CFI = 

0.835, RMSEA = 0.059, RMSEA (90% CI) = 0.055-0.062, and SRMR = 0.079. The model fit 

indices for the second subsample were MLMχ2 =1336.107, df = 512, p<0.001, CFI = 0.838, 

RMSEA = 0.057, RMSEA (90% CI) = 0.054-0.061, and SRMR = 0.077.  

After the DIF analysis, items that demonstrate DIF were taken out and another round of 

CFA analyses was conducted to confirm the structural validity of the sample data with 28 items. 

The model that was adopted for confirmation study is CFA model 2: first order model with six 

work ethic dimensions correlated with each other. These six dimensions are: time concept, work 

centrality, self-reliance, ethics/morality, delay of gratification, and hard work. The model fit 

indices for the first randomly split sample were: MLMχ2 = 755.223, df = 308, p<0.001, CFI = 

0.904, RMSEA = 0.051, RMSEA (90% CI) = 0.046-0.056, and SRMR = 0.056. The model fit 
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indices for the second subsample were MLMχ2 = 681.515, df = 308, p<0.001, CFI = 0.903, 

RMSEA = 0.050, RMSEA (90% CI) = 0.045- 0.055, and SRMR = 0.057.  

Table C. 15 

Model Fit Indices Comparison 

 Chi-square df RMSEA RMSEA 

(90% CI) 

CFI SRMR 

M. 2. A  1503.505 512 0.059 0.055-0.062 0.835 0.079 

M. 2. B 1336.107 512 0.057 0.054-0.061 0.838 0.077 

M. 2. C. 755.223 308 0.051 0.046-0.056 0.904 0.056 

M. 2. D.  681.515 308 0.050 0.045-0.055 0.903 0.057 

 
Note. M. 2. A.: CFA Model 2 without Items 13, 16, 31, and 33 with 1st subsample 

M. 2. B.: CFA Model 2 without Items 13, 16, 31, and 33 with 2nd subsample 

M. 2. C.: CFA Model 2 without DIF items with 1st subsample 

M. 2. C.: CFA Model 2 without DIF items with 2nd subsample 

Chi-square p values are <0.001 for all four models.  

CI= confidence interval 

 

EFA Exploration. 

EFA was also run to explore the factor structure for the 28-item work ethic survey data. 

After using the principal component analysis, three methods (Eigenvalue, scree plot and Parallel 

Analysis) to determine the number of factors to retain, a three-factor model emerged. The final 

rotation method was Varimax. The following tables (C. 16-19) described the final information on 

the EFA analysis: 
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Table C. 16    

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .914 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 10166.021 

df 496 

Sig. .000 

 
Table C. 17 

Communalities for No DIF Items 

 Initial Extraction 

we1 1.000 .363 

we2 1.000 .323 

we3 1.000 .463 

we4 1.000 .336 

we6 1.000 .382 

we7 1.000 .476 

we9 1.000 .409 

we10 1.000 .536 

we11 1.000 .481 

we12 1.000 .376 

we14 1.000 .288 

we19 1.000 .511 

                                           (Table continues) 
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Table C. 17 (continued). 

 Initial Extraction 

we22 1.000 .139 

we24 1.000 .505 

we25 1.000 .640 

we26 1.000 .660 

we27 1.000 .301 

we28 1.000 .521 

we35 1.000 .191 

we36 1.000 .330 

we37 1.000 .368 

we38 1.000 .344 

we39 1.000 .539 

we40 1.000 .575 

we41 1.000 .495 

we42 1.000 .592 

we43 1.000 .359 

we44 1.000 .266 

 

Note. Extraction method is principal component analysis. 
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Table C. 18  

Eigenvalues and Variance Explained after DIF 

Component Eigenvalues % of Variance Cumulative% 

1 8.058 25.183 25.183 

2 2. 834 8.856 34.038 

3 1.790 5.594 39.632 

4 1.353 4.227 43.859 

 

Table C. 19 

Rotated Component Matrix 
 

 

Component 

1 2 3 

we40 .713 .214 .145 

we39 .709 .180 .065 

we42 .703 .230 .210 

we41 .695 .103 .040 

we37 .572 .179 .091 

we38 .559 .150 -.092 

we43 .558 .181 .124 

we36 .527 .174 .147 

we28 .515 .358 .358 

we44 .487 .167 .035 

                                                                                                                               (Table continues) 
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Table C. 19 ((continued). 
 

 

Component 

1 2 3 

we12 .406 .309 .340 

we27 .395 .303 .231 

we14 .393 .319 .177 

we35 .384 .162 -.133 

we22 .273 .196 .160 

we10 .192 .697 .113 

we7 .177 .667 -.022 

we9 .102 .629 .046 

we3 .257 .628 .059 

we6 .192 .579 .104 

we1 .175 .573 .067 

we4 .262 .515 -.046 

we11 .377 .457 .360 

we2 .360 .420 .130 

we26 .113 .068 .802 

we25 .049 .095 .793 

we19 .011 .062 .712 

we24 .129 .002 .699 

Note. Extraction method is principal component analysis. Rotation method is Varimax with 

Kaiser Normalization. Rotation converged in 4 iterations. 
 

155 



Research Question 3 

Based on items from the MWEP-C that do not possess DIF or if measurement 

equivalence is established, what are the manifest or observed differences between generational 

respondents in the sample?         

To answer this question, One-way ANOVA was used. The independent variable was 

status of the participants (parents vs. children) and the dependent variables were work ethic 

dimension mean scores such as time concept, self-reliance, work centrality, ethics/morality, delay 

of gratification, and hard work. Leisure dimension was taken out since a majority of items did 

not fit the model well and displayed DIF. The following tables (Tables C. 20-23) provide 

descriptive statistics and ANOVA outputs for items that demonstrated measurement invariance 

across two generational respondents.  

Table C. 20 

Descriptive Statistics 

 N Minimum Maximum Mean SD 

Time 1047 2.00 5.00 3.8582 .59309 

WorkC 1041 1.75 5.00 3.8410 .61614 

Self 1042 2.00 5.00 4.1097 .59993 

Ethic 1040 1.83 5.00 3.6784 .62416 

Delay 1033 2.00 5.00 3.7386 .56692 

Hardwork 1022 2.00 5.00 3.8461 .56660 
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Table C. 21 

Descriptive Statistics for Young Adults (0) and Their Parents (1) 
 

 N Mean Std. Deviation Std. Error 

95% Confidence 
Interval for Mean 
Lower 
Bound 

Upper 
Bound 

Time .00 555 3.8518 .58812 .02496 3.8028 3.9008 

1.00 488 3.8668 .59982 .02715 3.8135 3.9202 

Total 1043 3.8588 .59339 .01837 3.8228 3.8949 

WorkC .00 552 3.8791 .61550 .02620 3.8276 3.9305 

1.00 485 3.7948 .61609 .02798 3.7399 3.8498 

Total 1037 3.8397 .61691 .01916 3.8021 3.8773 

Self .00 552 4.1407 .59348 .02526 4.0911 4.1903 

1.00 486 4.0727 .60749 .02756 4.0186 4.1268 

Total 1038 4.1089 .60075 .01865 4.0723 4.1455 

Ethic .00 551 3.7362 .63889 .02722 3.6828 3.7897 

1.00 485 3.6144 .60085 .02728 3.5608 3.6680 

Total 1036 3.6792 .62404 .01939 3.6412 3.7173 

Delay .00 544 3.7518 .56383 .02417 3.7044 3.7993 

1.00 485 3.7242 .57168 .02596 3.6732 3.7752 

Total 1029 3.7388 .56743 .01769 3.7041 3.7735 

Hardwork .00 543 3.8419 .57417 .02464 3.7935 3.8903 

1.00 475 3.8523 .55846 .02562 3.8019 3.9026 

Total 1018 3.8468 .56664 .01776 3.8119 3.8816 
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Table C. 22 
 
Test of Homogeneity of Variance 
 

 
Levene 
Statistic df1 df2 Sig. 

Time Concept .653 1 1041 .419 

Work Centrality .035 1 1035 .851 

Self-reliance .000 1 1036 .985 

Ethics/Morality .481 1 1034 .488 

Delay  .661 1 1027 .416 

Hard Work .860 1 1016 .354 

 
Table C. 23 

ANOVA Outputs 

 
Sum of 
Squares df Mean Square F Sig. 

Time 

Concept 

Between Groups .058 1 .058 .166 .684 

Within Groups 366.840 1041 .352   

Total 366.899 1042    

Work 

Centrality 

Between Groups 1.832 1 1.832 4.831 .028 

Within Groups 392.453 1035 .379   

Total 394.285 1036    

Self- 

reliance 

Between Groups 1.195 1 1.195 3.319 .069 

Within Groups 373.059 1036 .360   

Total 374.254 1037    

                                                                                                                               (Table continues) 
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Table C. 23 (continued). 

 
Sum of 
Squares df Mean Square F Sig. 

Ethics/ 

Morality 

Between Groups 3.827 1 3.827 9.912 .002 

Within Groups 399.232 1034 .386   

Total 403.059 1035    

Delay of 

Gratificati

ons 

Between Groups .195 1 .195 .607 .436 

Within Groups 330.801 1027 .322   

Total 330.996 1028    

Hard 

Work 

Between Groups .027 1 .027 .085 .771 

Within Groups 326.512 1016 .321   

Total 326.539 1017    

 
The test of homogeneity of variances indicated that both parents and children have equal 

variance on the work ethic dimensions with all the p values greater than 0.05. Parents and their 

young adult children differed on work centrality with F (1, 1035) = 4.831, p = 0.028; these two 

generational respondents also differed on ethics/morality with F (1, 1035) = 9.912, p = 0.002. 

Parents and their young adult children did not differ on time concept, self-reliance, delay of 

gratification, and hard work. The eta square for work centrality is 0.005 and for ethics/morality is 

0.01. The effect size Cohen’s d for work centrality is 0.136 and for ethics/morality is 0.20.  

 If we analyze the factor scores on the three work ethic dimensions based on the EFA 

analysis output after DIF items were excluded, parents and children differed on the third factor 

dimension with F(1, 985) = 15.985, p<0.001(Table C. 24). The eta square is 0.016 and Cohen’s 

d is 0.25. These two generational respondents had similar work ethic scores on the rest of the 

dimensions.  
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Table C. 24 

ANOVA Output for EFA Factor Scores 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

factor score   

1  

Between Groups .235 1 .235 .235 .628 

Within Groups 985.449 984 1.001   

Total 985.684 985    

factor score   

2  

Between Groups .002 1 .002 .002 .963 

Within Groups 985.942 984 1.002   

Total 985.944 985    

factor score   

3  

Between Groups 15.768 1 15.768 15.985 .000 

Within Groups 970.621 984 .986   

Total 986.389 985    

 
                                                             Discussion 

The Chinese sample data provided a reasonable good fit to the CFA Model 2. In this 

model, six work ethic dimensions (time concept, self-reliance, work centrality, ethics/morality, 

delay of gratification, and hard work) correlate with each other as the first-order latent variables; 

the observed variables are the survey items. Two randomly split stratified subsamples double 

confirmed the model fit. The model fit was not very satisfactory while it was a reasonable good 

fit, which suggested a certain structural validity for the MWEP-C. Leisure was not included in 

this survey based on the low intercepts loading on the items. Besides, after the Leisure dimension 

was taken out, the model fit improved. Another observation from the sample data are lack of 

respondents for some items on “strongly disagree.” This may be due to three possible reasons: 
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First, sample respondents have higher tendencies to respond to a higher numerical value on these 

self-reported items; second, respondents do have higher values on work ethic; third, the survey 

items can be modified to fit the Chinese culture better.   

   DIF analysis also provided important implications for the evaluation of measurement 

invariance. Using a powerful software R, DIF analyses were conducted and 9 items were flagged 

for DIF. Among these 9 items, Item 5 (I feel uneasy when there is little work for me to do) and 

item 8 (Even if it were possible for me to retire, I would still continue to work) are items about 

work centrality. Item 15 (At work, I like to be responsible for what I do and make my own 

decisions) is about self-reliance. Items 17, 18, 21, and 23 are work ethics/morality items. Work 

ethic item 21 and 23 were reverse worded items. Items 29 and 34 are leisure items. These items 

were interpreted differently between parents and their young adult children. However, the 

majority of the items on work ethic demonstrated a similar level of probabilities for these two 

generational respondents on the latent traits. In other words, parents and their young adult 

children have similar response tendencies if their work ethic traits are the same. This indicated 

measurement invariance for the majority of work ethic items and those non-DIF items do not 

carry different socially constructed meanings between parents and children. The MWEP-C 

without DIF items provided the best fit among all these models. Thus, the MWEP-C with 

modifications can be used as a useful measurement tool to assess Chinese people’s work ethic. 

Capitalizing on the benefits of DIF, MWEP-C can be used to evaluate the work ethic differences 

and similarities of the Chinese. Both these CFA analyses and DIF analyses suggested that 

multidimensional work ethic (Miller et al., 2001), a concept that was developed in western 

culture, does carry a certain level of convergence with Chinese culture. Protestant work ethic, a 

value system that can be traced back to the earlier 19th century (Weber, 1904/1905), still has its 
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influence on people in the modern world. The four items adopted from qualitative research by Li 

and Madsen (2009; 2010), which emerged from Confucius work ethic, also play some part in this 

research study. For example, Item 38 (I will put the majority of my pay check into savings) is a 

typical characteristic of the Chinese regarding delay of gratification. However, this might not be 

the case for this item in western cultures. 

Another interesting finding from this present study is the lack of leisure among the 

Chinese sample. Leisure items in this MWEP-C only carried a very small amount of factor 

loadings (βweights) while two items (Items 31and 33) caused the sample data to fail to 

converge in DIF analysis, and the rest of the leisure items (Items 29 and 34) displayed DIF 

among these two generational respondents. These results indicated that items measuring Leisure 

adopted from Western cultures do not function well among the Chinese sample. It might also 

suggest that the Chinese sample has limited concept of leisure, which has been well described by 

several studies (Harrell, 1985; Li & Madsen, 2009, 2010) on hard work of the Chinese. Just as 

Harrell (1985) describes: “Hard work, in and of itself, is nearly always praised as an important 

virtue, and the exhortations of moralists and parents alike often are taken to heart by those 

exhorted. The stereotype, perhaps, of Chinese as tireless workers is at least based on a wide 

variety of Chinese experiences” (p. 209).    

  Similarities and differences in work ethic between parents and their young adult children 

were captured through this present study. Parents and children differ on two dimensions of work 

ethic: work centrality and ethics/morality. The Chinese young adult sample has higher mean 

scores on both of these two dimensions than their parents. The effect size for ethics/morality is 

medium in this case. This suggested that the younger Chinese generation has a more positive 

attitude toward work and hold on to a higher standard of work ethic, which is exciting and 
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inspiring news. A younger generation with higher work centrality and more righteous work 

ethics/morality will bring new hope for the society and add “fresh blood” to work development. 

Chinese parents and children do have similarities in time concept, self-reliance, delay of 

gratification, and hard work, which indicated that children are influenced by the family 

environment. Furthermore, parents’ involvement in children’s growth and development plays a 

key role in their formation of a work ethic system. Parent role modeling on work ethic cannot be 

underestimated.
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APPENDIX D 

FIGURES FOR CFA MODELS
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Figure D.1. Path Model 1. Factor structure featuring one second-order factor (work ethic) and 

seven dimensions of first-order fctors: Time concept, work centrality, self-reliance, ethics, 

leisure, delay of gratification, and hard work. 
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Figure D.2. Path Model 2.    Factor structure featuring seven correlating first-order factors of 

work ethic: time concept, work centrality, self-reliance, ethics, leisure, delay of gratification, and 

hard work. Factors are correlating with each other.  

 

166 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure D.3. Path Model 3. Factor structure featuring one factor (work ethic) and all the observed 

variables.
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APPENDIX E 

CODES FOR DIF ANALYSIS USING R 
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Codes for DIF Analysis Using R 

(Choi et al., 2011)  

install.packages("lordif") 

library(lordif) 

 

data(we.dat) 

we.data <- we[paste("we",1:44,sep="")]  

##test to see if Items are integers 

str(we.data) 

 

status <- we$status ##This selects the variable to analyze for DIF 

str(status)  

 

status.DIF <- lordif(we.data,status,control=list(iter.qN=100,GHk=61,method="SANN")) 

print(status.DIF) 

plot(status.DIF, labels=c("younger", "older"), cex=0.8, lwd=1) ##fine plots  
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