
Vol.:(0123456789)1 3

Current Psychology 
https://doi.org/10.1007/s12144-022-03171-2

Measurement invariance and country difference in children’s social 
skills development: Evidence from Japanese and Chinese samples

Zhu Zhu1,2  · Dandan Jiao1  · Xiang Li1  · Yantong Zhu1  · Cunyoen Kim3 · Ammara Ajmal4  · 
Munenori Matsumoto1  · Emiko Tanaka5  · Etsuko Tomisaki6  · Taeko Watanabe7  · Yuko Sawada8  · 
Tokie Anme9 

Accepted: 28 April 2022 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract
The diversity of child social skills development is not well detected among Asian countries. Culturally validated assessments 
are needed for practitioners to evaluate child social skills. This study tested the measurement invariance of the Social Skill Scale 
(SSS) across Japanese and Chinese samples and explored country differences in child social skills development. The SSS utilizes 
a widely used factor structure (assertion, self-control, and cooperation subdomains) and has established Japanese and Chinese 
versions. We conducted investigations with an identical process and materials with different language versions, collecting data 
from 931 Japanese kindergarten children  (Mage = 4.35,  SDage = 1.07; 53.6% boys) and from 1130 Chinese kindergarten children 
 (Mage = 4.47,  SDage = 1.00; 52.3% boys). We used multiple confirmatory factor analysis to test measurement invariance of the 
SSS and established the validity, reliability, and scalar measurement invariance for the first-order factor structure of the SSS 
across the two country samples. We also examined country differences on the associations between demographics, parenting 
practice, and child social skills development. We found that, compared to the Chinese sample, cooperation skills significantly 
increased more with age among the Japanese sample. However, spanking was negatively related to self-control skills develop-
ment in both countries. Our findings contribute to the demonstration of the diversity of child social skills development and have 
important implications for assessing and developing child social skills using culture-specific strategies.
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Introduction

Social skills are defined as socially acceptable behaviors and 
the ability to interact appropriately with others (Gresham, 
2016; Gresham & Elliott, 1984). Early childhood is a crucial 
period for social skills development during which even young 
children already have age-appropriate abilities of expressing 
themselves and communicating with others (Hosokawa & Kat-
sura, 2017; Zhu et al., 2021). In academia, continuous debates 
are concerned with the consistency and differences of child 
social skills development across cultures and have resulted in 
an increase of cross-cultural research (Lamb and Lerner 2015). 
Multicultural studies contribute to the detection and under-
standing of the diversity and specific cultural features in child 
social skills development, both theoretically and practically.

Cultural Factors in Child Social Skills Development

Bronfenbrenner’s ecological systems theory advocates that 
child development is a result of interactions between bio-
logical characteristics and five dimensions of the environ-
ment (Aguiar et al., 2019; Hu et al., 2017). Country differ-
ences, including a variety of cultural values, customs, and 
laws, belong to the outermost layer of the ecological system, 
which is referred to as the macrosystem (Berk, 2000). Based 
on this theory, contextual variations across countries dem-
onstrate different social expectations and lead to different 
caregiving values and common strategies, which influence 
when and how children acquire social skills. For example, 
a longitudinal study sampled from nine countries indicated 
that culture affected parenting styles and indirectly influenced 
children’s externalizing behaviors; parents from cultures with 
higher authoritarian attitudes were associated with children 
with more externalizing behaviors (Lansford et al., 2018). 
Notably, there is one difficulty in the comparative studies: 
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Children’s social skills cannot be compared across countries 
without first testing the measurement invariance.

Social Skills Measurements in a Multicultural 
Context

Multimethod (i.e., observational methodology, verbal reports 
from interviews and questionnaires, structured laboratory tasks), 
multiple raters and contexts (i.e., parental ratings at home, teach-
er’s ratings in school), and multiple transactional approaches have 
been developed to measure children’s social skills (Gresham, 
2016). Gresham and Elliott (1990) proposed the Social Behav-
ior Analysis Framework and developed the Social Skills Rating 
System (SSRS) and its improved version, the Social Skills Rat-
ing System-Rating Scales (SSIS-RS), complete with versions for 
teachers or parents to evaluate age-related social skills. This scale 
is commonly used worldwide (Frey et al., 2011).

Research has demonstrated that SSRS could be used for 
both white and non-white groups and children in the 50 U.S. 
states as well as those in other countries such as Brazil and 
Norway (Walthall et al., 2005; Freitas & Del Prette, 2015; 
Gamst-Klaussen et al., 2016). However, adaptations of the 
scales have been almost entirely applied in English-speaking 
countries, while differences have been shown in countries 
where English is not the main language, such as populations 
that speak Farsi or Portuguese (Eslami et al., 2014; Major & 
Seabra-Santos, 2014). Some countries have further developed 
original scales based on the same SSRS framework to adapt 
it to their culture context. One such scale is the Social Skill 
Scale (SSS), which was developed based on SSRS and has 
been commonly used in Japan (Hosokawa & Katsura, 2017; 
Takahashi et al., 2008). The reliability and validity of the SSS 
was first established in a nationwide Japanese cohort study 
(Anme, Shinohara, et al., 2013; Anme, Tanaka, et al., 2013). 
A Chinese translated version of the SSS has been published 
online, and the first-order three-factor structure has also been 
established as having valid subdomains within a Chinese sam-
ple (Cheung et al., 2017; Child Care Power-up Group n.d.).

There are two major limitations in the existing research on 
social skill measurements. First, measurement (in-)variances 
have always been discussed between translated versions and 
the original U.S. version, while little is known about the meas-
urement invariances between two non-English-speaking coun-
tries, which increases the difficulty of detecting the diversity 
of child social skills development. Second, although the factor 
structure has always been emphasized, differences in the pri-
mary factor loadings of scales should also be studied to show 
the effectiveness of the measurement in multicultural studies.

The Japanese and Chinese Preschool Contexts

Japan and China are two of the most populated Asian nations. 
There is a long history of communication between Japan and 

China in the child development field (Irwin, 2020). Japan real-
ized the importance of preschool education early on, and started 
to perfect preschool legislation around the 1890s, while China 
promulgated a legal system related to preschool education just 
after China’s reform and opening up, around the 1930s, and 
it was greatly influenced by Japanese preschool educational 
thoughts and practice (Khandaker, 2021). Some advanced ideas 
and successful childcare experiences and education from Japan 
have been accepted in China (Mulyadi, 2020; Pan et al., 2018). 
The two countries now have similar child-centered ideas and 
focus on five areas of child development in kindergarten educa-
tion (health, language, environment, human relationships, and 
expression in Japan; health, language, society, science, and art 
in China; Jing, 2019). However, Japan and China each has its 
own unique parental perspectives and parenting styles, which 
might cause differences in child development, especially social 
skills learning (Guo & Zhong, 2019).

Even as diversity among countries has been more empha-
sized recently, comparisons have always been conducted among 
Western countries or between Eastern and Western cultures 
(Chang et al., 2011; Peng, 2021). In order to detect the diversity 
of child social skills development in non-English speaking coun-
tries and Asian culture, it is necessary and possible to test the 
(in-)variances of social skills measurement and explore country 
differences in child social skills development between Japanese 
and Chinese samples. To the best of our knowledge, few empiri-
cal studies have compared Japanese and Chinese children’s 
social skills development based on measurement invariance.

The Present Study

The purposes of the present study are (1) to test the measure-
ment invariance of the SSS in Japanese and Chinese samples, 
and (2) to explore culture effects on social skill development. 
Accordingly, we hypothesized that (1) the SSS could be used 
in both Japanese and Chinese samples with measurement 
invariance; and (2) associations between demographic back-
ground, parenting practice, and child social skills development 
differ between Japan and China.

Methods

Study Design and Participants

We conducted a cross-sectional investigation with identical 
processes in Japan and China. Eleven kindergartens across 
Japan and seven kindergartens from the east and west of 
mainland China participated in the investigation. All partici-
pating kindergartens were urban community facilities with 
a quality that adheres to national standards. Participating 
children were recruited according to the following inclusion 
criteria: (1) aged between 3 and 6 years, and (2) living with 
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at least one parent. The exclusion criteria were (1) presence 
of disabilities, (2) medically diagnosed developmental delay, 
and (3) parents with health conditions that might interfere 
with study participation. Because of the COVID-19 pan-
demic, the Japanese leg of our investigation was conducted 
in 2019 (before the onset of the pandemic in Japan), and 
Chinese data were collected in 2021 (at which time COVID-
19 had been under control in China). Teachers used the SSS 
to evaluate children’s social skills based on daily observa-
tions in kindergarten. All teachers who participated were 
trained on the official scale and manual for at least two hours 
and obtained 80% and above consistency among pairs when 
two people were tested observing the same child. Parents 
were required to complete parent-report questionnaires 
regarding demographics and parenting practices, including 
parental involvement activities and spanking behaviors. All 
processes, surveys, and training contents were identical in 
Japan and China but were presented in the national language.

Based on the inclusion and exclusion criteria, 1099 Japa-
nese children were recruited to participate in our survey, 
with written parental consent required for participation 
(return rate = 84.7%). A total of 168 children were excluded 
from the analysis due to missing data on either social skills 
or parenting practices, with a final Japanese sample of 931 
children remaining  (Mage = 4.35,  SDage = 1.07; 53.6% boys). 
A total of 1364 Chinese children were recruited with written 
parental consent (return rate = 82.8%). A total of 234 chil-
dren were excluded from the analysis due to missing data 
on social skills, demographics, or parenting practice, and 
the data of 1130 children  (Mage = 4.47,  SDage = 1.00; 52.3% 
boys) were included in the final Chinese sample.

Measurement

Social Skills

The SSS is an observation-based screening scale for teach-
ers to assess child social skills in kindergartens or child-
care centers (Anme, Shinohara, et al., 2013; Anme, Tanaka, 
et al., 2013). The SSS consists of 24 items with three subdo-
mains: assertion, self-control, and cooperation. The asser-
tion subdomain consists of eight items such as “Makes eye 
contact when speaking with others” and “Expresses appro-
priate greetings to others.” The self-control subdomain 
comprises eight items such as “Behaves well as required by 
the situation” and “Does not interrupt another’s speech.” 
The cooperation subdomain contains eight items such as 
“Praises a friend’s success” and “Helps friends without 
encouragement from others.” Each item is assessed as rarely 
(0), sometimes (1), and frequently (2). The total score is cal-
culated by summing all items in each subdomain or overall 
scale. A higher score indicates a higher level of social skills.

Parenting Practice

Parenting practice was assessed for two aspects: parental 
involvement and spanking behaviors. Parental involvement 
is measured by eight items regarding the parenting behav-
iors in the Index of Child Care Environment (ICCE), which 
has been published in both Japanese and Chinese and is 
widely used in practice in the two countries (Anme, Shi-
nohara, et al., 2013; Anme, Tanaka, et al., 2013; Li et al., 
2021; Child Care Power-up Group n.d.). The eight questions 
are about the frequency of (1) playing with the child, (2) 
shopping with the child, (3) reading to the child, (4) singing 
songs with the child, (5) going to the park with the child, 
(6) taking the child to meet with friends or relatives with 
children of a similar age, (7) eating meals together with the 
child, and (8) talking about the child with family members. 
Answers for the items are categorized as “Non-involve-
ment group (response as rarely)” and “Involvement group 
(response as 1–3 times/month, 1–2 times/week, 3–4 times/
week, and almost every day).” Higher numbers of items in 
the “Involvement group” refers to more parental involve-
ments, which ranges from 0 to 8.

Spanking is a commonly used physical punishment at 
home and was determined by one item in the self-report 
questionnaire for parents in the study: “How many times did 
you spank your child in the past week?” Five options were 
given: none, 1–2 times, 3–4 times, 5–6 times, or 7 times and 
over. “None” was classified as the no-spanking group and 
coded as 1; all other responses were classified as the spank-
ing group and coded as 0.

Demographic Characteristics

Previous studies have demonstrated that demographics are 
critical to the development of children’s social skills (Arace 
et al. 2019). Demographic information was reported by par-
ents including age (continuous variables), gender (boys = 0, 
girls = 1), family structure (nuclear family = 0, extended fam-
ily = 1), and siblings (no siblings = 0, having siblings = 1).

Data Analysis

All analyses were conducted using Mplus (Version 8.3; 
Muthén and Muthén, Los Angeles, CA, USA) and SPSS 
(Version 26.0; SPSS Inc., Chicago, IL, USA).

First, we used descriptive statistics to confirm demo-
graphic background, parental involvement, and spanking 
conditions in the entire sample, the Japanese sample, and 
the Chinese sample. The Mann–Whitney U test and Chi-
square test were used to analyze the differences between the 
Japanese and Chinese samples.

Second, the validity and reliability of the SSS in the Japa-
nese and Chinese samples were tested. A confirmatory factor 
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analysis (CFA) was applied to determine the construct valid-
ity of the SSS in the two samples. The comparative fit index 
(CFI), Tucker–Lewis index (TLI), and root mean square error 
of approximation (RMSEA) were used to evaluate CFA mod-
els (Xia & Yang, 2019). In addition, composite reliability 
showing the “omega” coefficient was calculated in the cur-
rent study instead of using the coefficient alpha, which is 
more suitable for ordinal variables (Raykov et al., 2010).

Third, the measurement invariance of the first-order and 
second-order factors for SSS were tested following the four 
steps established by Vandenberg and Lance (2000). Con-
figural invariance was first tested by setting factor loadings, 
intercepts of variables, and residual variances as free param-
eters. Second, we examined the metric invariance, which 
refers to constraints of equivalent factor loadings and the 
release of intercepts and residual variances. Third, we con-
strained the factor loadings and intercepts so that they were 
equal across groups to test scalar invariance. Finally, the 
strict or residual invariance was tested by constraining fac-
tor loadings, intercepts of variables, and residual variances, 
which were all set to be equal across groups. As for the 
model comparison, changes in RMSEA (ΔRMSEA), CFI 
(ΔCFI), TLI (ΔTLI), and χ2 ( Δχ2 ) are commonly used to 
compare the nested models, and they would be acceptable if 
ΔRMSEA ≤ |0.015| , ΔCFI ≤ |0.01| , ΔTLI ≤ |0.01|  and Δχ2 
/Δdf < |5| (Chen et al., 2021; Sass et al., 2014).

The second-order factor model would be further tested 
only if metric invariance was passed in the first-order factor 
model. The testing steps and evaluation standards were all 
the same as they were in the first-order factor model.

The Monte Carlo approach was used to test the statisti-
cal power of CFA results under the accepted measurement 
invariance model. Sample size, factor overdetermination, 
factor correlation equality, and item communality were 
considered in the power analysis. The Monte Carlo simula-
tion estimates the proportion of generated samples where 
the null hypothesis is correctly rejected (Kyriazos, 2018). 
The criteria suggested by Muthén and Muthén (2002) are 
(1) parameter and standard error bias < 10% for each model 
parameter; (2) standard errors bias < 5% for parameters that 
the power analysis targets, and (3) coverage ranging from 
0.91 to 0.98.

Finally, Spearman correlation analysis was used to 
test correlations among all variables in the final regres-
sion model. The adjusted Tobit regression model was then 
applied to confirm the factors related to social skill scores, 
especially the country effects (McBee, 2010).

Ethical Approval

All the parents whose children participated in the study pro-
vided written informed consent after being fully informed 
of the entire process and their rights during the study. The 

study was approved by the Ethics Committee of the Univer-
sity (approval number: blinded for review) and Chinese Clin-
ical Trial Register (approval number: blinded for review).

Results

Descriptive statistics are summarized in Table 1. In the 
demographic background of the Japanese and Chinese 
samples, no significant difference in sex ratio was found 
(χ2 = 0.345, p = 0.557). The number of parental involvement 
activities in the two samples also showed no significant dif-
ference (Z = -0.532; p = 0.595), while more parents in China 
(30%) spanked their children than in Japan (20%), with a 
significant difference in statistics (χ2 = 12.979, p = 0.000).

Table 2 shows standardized factor loadings in CFA mod-
els of the SSS in the Japanese and Chinese samples. Model 
fitting was good in the two samples: df = 249, χ2 = 530.227, 
RMSEA = 0.035 (90%CI: 0.031–0.039), CFI = 0.981, 
TLI = 0.979 in the Japanese sample, df = 249, χ2 = 565.445, 
RMSEA = 0.034 (90%CI: 0.030–0.037), CFI = 0.973, 
TLI = 0.971 in the Chinese sample.

Table 3 shows the composite reliability of the SSS in 
the Japanese and Chinese samples. All omega coefficients 
calculated in both the Japanese and Chinese samples were 
over 0.950.

The results of the measurement invariance models for 
the SSS are presented in Table 4. In the first-order factor 
measurement invariance model, all indices presented good 
fits to the data in the configural model (RMSEA = 0.032, 
CFI = 0.979, TLI = 0.977). No significant difference 
was found between the configural and metric mod-
els (∆RMSEA = 0.001, ∆CFI = -0.001, ∆TLI = -0.000, 
∆χ2/∆df = 1.754). The scalar invariance model also 
showed no significant difference from the metric model 
(∆RMSEA = 0.001, ∆CFI = -0.002, ∆TLI = -0.001, 
∆χ2/∆df = 3.332). However, the strict invariance was not 
supported as a significant difference was found compared 
with the scalar model (∆RMSEA = 0.002, ∆CFI = -0.004, 
∆TLI = -0.004, ∆χ2/∆df = 40.712).

In the second-order factor measurement invariance 
model, all indices presented good fits to the data in the con-
figural model (RMSEA = 0.034, CFI = 0.978, TLI = 0.976). 
The results also supported the metric invariance because 
no significant difference was found between the configu-
ral and metric models (∆RMSEA = 0.002, ∆CFI = -0.002, 
∆TLI = -0.001, ∆χ2/∆df = 3.302). However, the scalar invar-
iance was not fully supported as a significant difference was 
found compared to the metric model (∆RMSEA = 0.003, 
∆CFI = -0.005, ∆TLI = -0.005, ∆χ2/∆df = 7.775).

Therefore, the scalar invariance of the first-order factor 
model for the SSS was accepted and used in the follow-
ing analysis. Monte Carlo simulation estimated that 95% 
coverage of the statistic power was 0.940 in the Japanese 
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sample and 0.945 in the Chinese sample (Monte Carlo 
model fit in the Japanese sample: χ2: 249.527 ± 22.375, 

AIC: 75,525.019 ± 310.909, aBIC: 75,709.059 ± 310.909, 
RMSEA: 0.003 ± 0.003, SRMR: 0.008 ± 0.001; Monte 
Carlo model fit in the Chinese sample: χ2: 249.520 ± 22.401, 
AIC: 71,084.271 ± 310.937, aBIC: 71,268.310 ± 310.937, 
RMSEA: 0.003 ± 0.003, SRMR: 0.006 ± 0.001).

Table 5 shows Spearman’s rank correlation coefficients 
of binary correlations among all variables in the entire 
sample. The country was significantly related to assertion 
and cooperation subdomain scores, without significant 
relationships with self-control subdomain scores (Asser-
tion subdomain:  rs = 0.13, p < 0.01; cooperation subdo-
main:  rs = -0.15, p < 0.01).

Table 6 presents the results of the Tobit regression analysis, 
showing the factors related to social skills and the moderating 
effects of country. In model 1, age and gender were associated 
with all the SSS subdomains, while spanking behavior was 
only associated with the self-control subdomain after con-
trolling for country effects (Estimate = 0.078, S.E. = 0.028). 
After adjusting for children’s age, gender, having siblings or 
not, family structure, spanking behavior, and parental involve-
ment, model 2 showed that, compared to the Chinese sample, 
cooperation skills significantly increased more with age in the 
Japanese sample (Estimate = 0.753, S.E. = 0.146). Models 3 
and 4 showed that country did not moderate the associations 
between gender, spanking behavior, and all subdomains of 
social skills.

Table 1  Standardized factor loadings for the SSS in CFA models

a refers to the mean age and standard deviation, and the unit is year
b refers to mean and standard deviation of the number of parental involvement activities

Variable Categories Total (N = 2061) Japan (N = 931) China (N = 1130) Z/χ2 P

n % n % n %

Age a 4.42 ± 1.03 4.35 ± 1.07 4.47 ± 1.00 -2.701 0.007
Gender Boy 1090 52.9 499 53.6 591 52.3 0.345 0.557

Girl 971 47.1 432 46.4 539 47.7
Family Structure Nuclear 1490 72.3 840 90.2 650 57.5 272.6 0.000

Extended 571 27.7 91 9.8 480 42.5
Siblings Only child 799 38.8 317 34.0 482 42.7 15.92 0.000

Having siblings 1262 61.2 614 66.0 648 57.3
Spanking No 1519 70.0 722 80.0 797 70.0 12.98 0.000

Yes 542 30.0 209 20.0 333 30.0
Parental involvement b 7.17 ± 1.12 7.23 ± 0.96 7.11 ± 1.23 -0.532 0.595

Table 2  Standardized factor loadings for the SSS in CFA models

All loadings were significant at p < 0.001

Item Factor loading

Japan China

Subdomain1: Assertion
1 Initiates eye contact 0.947 0.858
2 Displays strong reactions 0.951 0.873
3 Displays happiness 0.666 0.865
4 Shows feelings through facial expressions 0.737 0.789
5 Expresses appropriate greetings to others 0.825 0.873
6 Initiates talk with another person 0.850 0.884
7 Makes eye contact when speaking with others 0.928 0.900
8 Participates in companies when asked 0.734 0.925
9 Does not throw tantrums in public 0.849 0.774
10 Waits patiently 0.958 0.830
11 Shares toys or food with others 0.859 0.866
12 Does not interrupt another’s speech 0.899 0.859
13 Waits their turn 0.953 0.962
14 Borrows toys from others 0.797 0.848
15 Behaves well as required by the situation 0.915 0.804
16 Postpones gratification when requested 0.908 0.779
Subdomain3: Cooperation
17 Helps friends when friends get hurt 0.909 0.881
18 Brings cheer to friends who look lonely 0.959 0.949
19 Cheers up and comforts a person who fails 0.943 0.928
20 Happy when friends succeed 0.856 0.873
21 Praises friend’s success 0.931 0.973
22 Congratulates a friend who has done well 0.925 0.968
23 Helps friends when asked 0.923 0.772
24 Helps friends without having to be asked 0.861 0.938

Table 3  Omega coefficients showing composite reliability of the SSS

Country Assertion  
score

Self-control  
score

Cooperation 
score

Total score

Japan 0.959 0.969 0.977 0.982
China 0.962 0.953 0.973 0.982
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Discussion

Child social skills development is an increasingly interna-
tional field. However, it has long been dominated by Eng-
lish-speaking countries, with disproportionate representation 
of research participants from relatively advantaged Western 
cultural backgrounds. This study used Japanese and Chinese 
samples to examine the measurement invariance and country 
differences of child social skills development in an Asian 
context. Our first hypothesis regarding measurement invari-
ance was partially supported by the finding that configural, 
metric, and scalar invariance for the first-order factor of the 
SSS was proved across the Japanese and Chinese samples. 
Our second hypothesis regarding country difference was also 
partially supported by the finding that, compared to the Chi-
nese sample, cooperation skills increased more with age in 
the Japanese sample, while the negative effects of spanking 
showed no significant difference between the two countries.

Regarding the cultural adaptations of the psychometric 
measurements, two major questions addressed in the existing 
research are: (1) differential item functioning (DIF), which 
mainly tests whether responses to the same items differ 
between multicultural groups (Lin et al., 2018); (2) degrees of 

measurement invariance, which mainly test whether a meas-
uring instrument is valid for studying different populations 
(Kim & Yoon, 2011). Several studies have highlighted the 
cultural specificity of social behavior, such as cultural dif-
ferences in eye contact, facial expressions and recognition, 
behavioral interactions, and so on (Harrison et al., 2017). Dif-
ferent expression forms for the same social behavior might be 
assessed as different results, and this needs to be adjusted in 
various cultures. For example, an observational experiment 
regarding emotion expressing on receiving an undesired gift 
showed that Chinese preschool children displayed more posi-
tive expressions than did Japanese children in the disappoint-
ment (Ip et al., 2021). However, a study of 4856 first-grade 
students, including African American, Hispanic/Latino, and 
Caucasian students, indicated that, even though items from the 
Emotional and Behavioral Screener (EBS) exhibited signifi-
cant DIF, the limited DIF did not significantly impact overall 
scores, meaning that EBS could be used with measurement 
invariance across race and ethnicity groups (Lambert et al., 
2018). Therefore, even though DIF might always be an issue 
when assessing social skills across cultures, finding a valid 
scale with measurement invariance used in multicultural con-
texts is beneficial for comparison studies in the field.

Table 4  Measurement 
invariance for the SSS across 
Japanese and Chinese samples

Model χ2 df RMSEA CFI TLI Δχ2/
(Δdf)

ΔRMSEA ΔCFI ΔTLI

First-order factor model
  Configural 1059.004*** 498 0.033 0.979 0.977 / / / /
  Metric 1095.839*** 519 0.033 0.978 0.977 1.754 0.000 -0.001 -0.000
  Scalar 1165.805*** 540 0.034 0.976 0.976 3.332 0.001 -0.002 -0.001
  Strict 1287.942*** 543 0.036 0.972 0.971 40.712 0.002 -0.004 -0.005
Second-order factor model
  Configural 1087.456*** 501 0.034 0.978 0.976 / / /
  Metric 1163.407*** 524 0.034 0.976 0.975 3.302 0.000 -0.002 -0.001
  Scalar 1326.677*** 545 0.037 0.971 0.970 7.775 0.003 -0.005 -0.005

Table 5  Binary correlations 
among all variables in the entire 
sample

Numbers in the table show the Spearman correlation coefficients. *: p < 0.05, **: p < 0.01

Variables 1 2 3 4 5 6 7 8 9 10

1 Age 1
2 Gender 0.03 1
3 Sibling 0.02 0.02 1
4 Family structure 0.01 -0.01 -0.02 1
5 Spanking 0.05* 0.10** -0.01 -0.04 1
6 Parental involvement -0.064** 0.03 -0.07** -0.02 0.02 1
7 Country -0.06** -0.01 0.09** -0.36** 0.08** 0.01 1
8 Assertion 0.13** 0.09** -0.01 -0.05* 0.07** 0.01 0.13** 1
9 Self-control 0.21** 0.13** 0.05* -0.02 008** -0.04 -0.01 0.46** 1
10 Cooperation 0.41** 0.16** 0.03 0.05* 0.05* -0.01 -0.15** 0.37** 0.52** 1
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To the best of our knowledge, this is the first study to 
test measurement invariance for a social skill assessment 
across different Asian samples. Our results support the 
scalar invariance of the SSS across Japanese and Chinese 
samples, which means that the magnitudes of the relation-
ships between items and the latent factors, as well as the 
thresholds of items, are equivalent across Japan and China. 
The strict invariance of the SSS was not supported in the 
current study, which means that the error variance could not 
be set as equal across the two country samples. Error vari-
ance might be considered the variance of item reliabilities 
across groups. However, the SSS presented good composite 
reliability in the current study, with all omega coefficients 
over 0.950. Therefore, as Vandenberg and Lance (2000) have 
argued that comparisons of latent factors could be conducted 
with confidence if scalar invariance is supported, the SSS 
could be used as an effective assessment of social skills in 
both Japan and China. Notably, the scalar invariance test was 
not supported by the second-factor model of the SSS, which 
refers to social skills being assessed by three subdomains 
(assertion, self-control, and cooperation) instead of combin-
ing them into a second-order latent factor. In our framework, 
assertion, self-control, and cooperation, respectively, refer to 
behaviors that initiate social interactions or express opinions, 
hold back impulsive emotions/ideas/actions, and coordinate 
or collaborate with others (Gresham, 2001). In the exist-
ing researches, another scale, named the Interaction Rating 

Scale (IRS) and its Chinese version (IRS-C), have also been 
used to observe parent–child interactions and evaluate chil-
dren’s social skills in both Japan and China (Anme et al., 
2010; Huang et al., 2022; Sugisawa et al., 2010), in which 
key concepts in subdomains are consistent with the descrip-
tions of assertion, self-control, and cooperation in the SSS. 
Moreover, previous studies also demonstrated that assertion, 
self-control, and cooperation are related to each other and 
have long-term effects on child social development (Dun-
field et al., 2011; Gülseven et al., 2021). These additional 
evidences about the validity of the first-order factor structure 
for the SSS from previous studies support our findings in the 
current study. Besides, our findings further suggest that the 
SSS could be used as an equative measurement to evaluate 
child social skills across Japan and China.

After confirming the measurement invariance of the SSS, 
the diversity of child social skills development in Asian 
countries was discussed by comparing Japanese and Chinses 
samples. We indicated that, compared to the Chinese sam-
ple, cooperation skills increase more with age in the Japa-
nese sample. Previous studies also have demonstrated that 
age is related to the child social skills developmental trajec-
tory (Spence, 2014; Takahashi et al., 2015). Especially for 
cooperation development, different cooperation skills mainly 
develop during different age stages, from helping behav-
iors in toddlerhood to less antagonistic behaviors at the end 
of preschool age (Slocombe & Seed, 2019; Endedijk et al., 

Table 6  Related factors of 
social skills and moderating 
effects of country

1. Reference group: Gender = boy; Sibling = Only child; Family structure = nuclear family; Spank-
ing = spanking group; Country = China. Age and parental involvement were regarded as continuous vari-
ables
2. Assertion, self-control, and cooperation were the dependent variables. The independent variables in 
Model 1 were age, gender, sibling, family structure, spanking, and parental involvement. Models 2, 3, and 
4 tested the moderating effects of country and all adjusted for age, gender, having siblings or not, family 
structure, spanking, and parental involvement
3. The table shows completely standardized results of Tobit regression models. *: p < 0.05, **: p < 0.01

Variables Assertion Self-control Cooperation

Estimate S.E Estimate S.E Estimate S.E

Model 1
  Age 0.241** 0.043 0.303** 0.030 0.493** 0.024
  Gender 0.149** 0.039 0.166** 0.029 0.176** 0.024
  Sibling -0.036 0.039 0.048 0.029 0.026 0.024
  Family structure 0.014 0.037 -0.010 0.031 0.012 0.026
  Spanking 0.050 0.035 0.078** 0.028 0.031 0.023
  Parental involvement 0.030 0.036 -0.039 0.031 0.038 0.025
  Country 0.286** 0.040 0.002 0.032 -0.126** 0.026
Model 2
  Age * Country 0.146 0.249 0.295 0.167 0.753** 0.146
Model 3
  Gender* Country 0.060 0.182 0.189 0.128 0.038 0.104
Model 4
  Spanking * Country -0.154 0.143 -0.046 0.102 -0.112 0.082
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2020). However, country differences on the associations 
between age and child social skills development are firstly 
detected in the current study and we discussed entrance age 
to nurseries or kindergartens might be one possible reason 
for the difference. Linberg et al. (2020) indicated that pre-
schoolers with prior childcare experience are more involved 
with their peers and more cooperative than are those without 
early exposure to collective childcare activities. There is a 
large difference in entrance age between Japan and China: 
22.5% of Japanese children under three years old attended 
nurseries, while only 4% of children under three were 
enrolled in nurseries in China (Jay, 2010; OECD, 2016). The 
difference in entrance ages across Japan and China could 
account for the changes in the cooperation skill trajectory.

In contrast to country differences on child social skills 
development, we found that spanking is negatively associ-
ated with self-control without significant country difference. 
Spanking is one of the most common types of parental dis-
cipline around the world (UNICEF, 2017). In the current 
study, 20% of Japanese parents had spanked their children in 
the previous week while that proportion in China was 30%. 
Existing researches have explored cultural reasons for the 
spread of corporal punishment. In Japan, mothers’ unsta-
ble work status, such as part-time employment and unem-
ployment, were risk factors for spanking after adjusting for 
socioeconomic factors (Baba et al., 2020). In China, parents 
tend to perceive harsh parenting behaviors with a common 
value that “Beating and scolding are symbols of love” (Hou 
et al., 2011). However, we found that spanking is negatively 
related to children’s self-control skills across Japanese and 
Chinese samples and that the moderating effects of culture 
are not significant in these associations. Our findings are 
consistent with the results of hundreds of previous studies 
showing no beneficial effect of corporal punishment on chil-
dren (Heilmann et al., 2021). For example, spanked children 
have been proven to develop low self-control skills, more 
external aggression or antisocial behaviors, and impaired 
mental health problems in Western countries (Bunting et al., 
2018). Our results supplement evidence from Eastern cul-
tures supporting the ban on corporal punishment, including 
spanking.

Limitations and Future Directions

This study has several limitations that should be considered 
when interpreting the results and designing future studies. 
First, although the current study was based on relatively 
large samples in both Japan and China, the results cannot be 
generalized to the entire countries without further evidence. 
Representativeness of samples should be confirmed by col-
lecting more demographic information in further research. 
Second, because of the influence of COVID-19, investiga-
tions in the two countries were not conducted in the same 

year, likely leading to some uncontrollable influence on the 
results. To confirm our results, further surveys in both coun-
tries should be conducted at the same time after the pan-
demic ends. Third, even though teachers who evaluated child 
social skills in the current study had been well trained on 
the identical manuals, Japanese and Chinese teachers might 
interpret observed behaviors differently because of the cul-
tural differences. Recent studies have discussed country dif-
ference on teachers’ perspectives and the evaluations of child 
social skills in the evaluation process (Major et al., 2021; 
Pirskanen et al., 2019). More surveys regarding Japanese 
and Chinese teachers’ perspectives of child social behaviors 
should be included in future research. Fourth, to increase the 
comparability of the two country samples, we included par-
enting practices in our analysis model and controlled for the 
quality of participating kindergarten based on the national 
standard. However, childcare quality in kindergartens is 
another critical factor in preschoolers’ social skills devel-
opment (Baker et al., 2019; Wu et al., 2018). If information 
regarding the quality of kindergartens could be included in 
the future, multilevel structural equation models with hier-
archical approaches could be used to detect country differ-
ences regarding child social skills development not only at 
the individual level but also at the level of childcare centers 
or kindergartens. Finally, the current study was designed as 
a cross-sectional study, so the causal relationship could not 
be confirmed. Longitudinal studies are required in the future.

Strengths and Practical Implications

Several strengths of the present study deserve to be high-
lighted. First, as non-English speaking populations in the 
Asian context have been relatively less examined in mul-
ticultural studies, the specific use of Japanese and Chinese 
samples represents an innovation of the present investi-
gation. Second, we collected data from relatively large 
samples in both Japan and China, which strengthens the 
evidence of our discussion on country differences. Third, 
in addition to multiple CFA models to test measurement 
invariance, we also used Monte Carlo simulation to con-
firm the statistical power of our results.

The current cross-cultural research has implications 
in clinical practice not only for teachers and parents 
but also for school psychologists and policy makers. As 
exchanges in the preschool care and education field have 
been increasing between Japan and China, understanding 
country differences helps Chinese teachers to adopt suc-
cessful Japanese experiences of developing child social 
skills into the Chinese preschool context rather than fully 
accepting them. We strongly propose that corporal pun-
ishments, including spanking, be removed from parenting 
practices based on evidence across Japan and China, even 
though spanking is a commonly used physical discipline 
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in Chinese culture. To manage or prevent difficulties in 
child social skills development, school psychologists and 
policy makers should develop intervention approaches 
considering both universal methods and culture-specific 
characteristics. They could use the SSS, the measurement 
invariance of which was proved in the current study, to 
make further comparisons and gain a better understand-
ing of the diversity in the child social skill development 
field, contributing to the planning and implementation of 
interventions in practice.

Conclusions

Our study demonstrates that the SSS is an effective meas-
ure for comparing social skills between Japanese and 
Chinese preschool children. Child social skills develop-
ment demonstrates the diversities in the Asian context. 
However, spanking is negatively related to children’s 
self-control performance regardless of country. Discus-
sions about measurement invariance and country differ-
ences have increased the perspectives on child social skills 
development in a multicultural context.
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