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ABSTRACT

The Strengths and Difficulties Questionnaire (SDQ),
a tool used by teachers, was examined in the current
study for factor structure and measurement
invariance in two culturally distinct contexts: China
and the United States. Sixty-three elementary school
pupils from the United States and China made up
our sample. The three underlying factors of the
difficulties,

problems, and prosocial behavior —were determined

SDQ—internalizing externalizing
for each group sample based on the findings of
confirmatory factor analysis. The SDQ demonstrated
full configurational, metric, scalar, and residual
invariance in elementary school environments in
both China and the US, according to a multigroup
confirmatory factor analysis. The study's findings
added to the body of knowledge by confirming the
reliability of teacher-reported SDQs and proving that
it is feasible to use teacher-reported SDQs to
compare the mental health of primary school kids
from different cultural backgrounds.
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INTRODUCTION

The Strengths and Difficulties Questionnaire (SDQ) is a widely used
screening tool to assess behavioral characteristics in children aged 4 to 17
(Goodman, 2001). The Screening Depression Questionnaire (SDQ, n.d.) is a
highly utilized tool available in over 80 languages and used in countries such as
the Nordic countries, Germany, the Netherlands, China, and the United States.

Researchers looked into the psychometric qualities of the commonly
used SDQ), such as measurement invariance (MI) and factor structure (Bibou-
Nakou et al., 2019; Kersten et al., 2016). (Duinhof et al., 2020; Liang et al., 2019;
Murray et al., 2021). Reliability of the factor structure of the SDQ was found to
be inconsistent. To reevaluate the SDQ factor structure in different contexts,
more research was needed. Historical research (Chiorri et al. (2016); Gomez and
Stavropoulos (2020); He and others. 2013, Liang and colleagues. 2019; Murray
and colleagues. , 2021; Rogge and colleagues. , 2018) investigated the
measurement invariance between different groups (e.g. G. language versions,
settings, time, parents, income, race/ethnicity, gender, age, and informants). As
far as we are aware, no research has looked at the MI of the SDQ teacher
version in elementary school settings in China or the United States. More
scholars are attempting to comprehend the disparities in mental health between
these two cultures as a result of the growing educational interaction between
China and the United States. It is the responsibility of the researchers to confirm
that educators in China and the United States understand the SDQ items
similarly in this instance. Thus, the main goal of the current study was to
investigate the factor structure and cultural MI of the SDQ teacher version in
elementary school contexts in China and the United States.

LITERATURE REVIEW
Factor Structure of the SDQ

Goodman, 1997; Goodman et al, both used principal component
analysis. , 1997; the original five-factor structure of the SDQ, which included the
factors for emotional symptoms, conduct issues, peer problems, hyperactivity,
and prosocial behavior, supported this original framework. as well as Essau et
al. validates the factor analysis (CFA). 2012; both of them. 2013; Kersten along
with associates. 2016, Liang and associates. 2019). Additionally, the three-factor
structure was created. It was separated into three subscales: conduct problems,
hyperactivity/inattention problems, and internalizing problems (emotional
issues and peer relationship issues) (Bibou-Nakou et al. 2019; Riso with
associates. 2010; Goodman along with associates. 2010).For high-risk samples,
the five-factor structure should be used, and for community samples, the three-
factor structure (Goodman and Goodman, 2009) should be used. Based on
research involving Chinese participants, the self-reported SDQ has a 5-factor
structure (Liang et al. 2019; Liu and colleagues. , 2013) and a 4-factor structure
that includes the SDQ in parent and teacher versions (i. E. Problems with
inattention, prosocial behavior, externalizing and internalizing issues, and Liu
et al. in 2013). Research on the U. s. specimens revealed a 3-factor structure for
the self-reported SDQ (Dickey & Blumberg, 2004) and a 5-factor structure (He et
al. in 2013Most of the research to date has included children from early infancy
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through puberty. The inconsistent outcomes showed how important it is to look
at the SDQ factor structure using various samples. Most previous studies have
employed self-or parent-reported SDQs. However, educators are more likely
than parents to use a normative approach when assessing a child's behavior
(Konold et al. 2004,). Furthermore, elementary school students may find it
difficult to form reliable opinions about their behavior due to their limited
cognitive abilities. The factor analysis of the teacher-reported SDQ for the SEB
challenges of elementary school students has been limited by prior
research.This study aimed to address these limitations by examining samples of
elementary school students from China and the United States to explore the
internal structure of the teacher-reported SDQ.

Measurement Invariance of the SDQ

According to Finney and Davis (2003), MI looks at whether group
differences rather than variations in how the underlying term is conceptualized
are the cause of variations in observed variables. Before comparing latent
means between groups or time periods, MI analysis of latent constructs is
necessary (Davidov, 2011). A common technique for assessing MI is
confirmatory multigroup factor analysis (MG-CFA), which enables analysis of
all measurement parameters (i.e. e. , factor structure, factor loadings, item
intercept or threshold, and item residual variance) (Brown, 2015; Jung & Yoon,
2016).

Since SDQ is translated into multiple languages and adapted to different
cultural contexts, it is important to optimize data equivalence across cultures.
Cultural bias and non-comparable differences in mental health could be the
cause of cross-national differences in SDQ scores (Goodman et al. 2012).
However, there has been limited research on whether the latent structure that
underpins the SDQ is consistent across national boundaries. Self-reported SDQ
measurement invariance testing across European nations showed either no
measurement invariance (Essau et al. either mild measurement invariance
(Duinhof et al., 2012). 2020). Stevanovic along with others. (2015) was unable to
locate a model that worked in countries in Europe, Asia, or AfricaMoreover, the
MI of self-reported SDQ among European nations was the only MI examined in
these cross-cultural studies. The mixed findings demonstrated the challenge of
developing MI cross-culturally. We wanted to see if MI of teacher-reported
SDQ can be established in different cultural contexts (e.g., the United States and
China), as measures developed based on Western theories may be understood
differently in Eastern culture. Furthermore, the prior investigations sampled
exclusively adolescents. Because behavioral problems are predicted to decrease
as children age (Campbell, 2002), SDQ should reveal different mental health
issues in adolescents than in children.

The current study sought to address a research gap by examining the cultural
MI of teacher-reported SDQ in Chinese and American elementary school
settings. Two questions that the current study aims to address:

1) What is the latent component structure of teacher-reported SDQ in a sample
of elementary school students from China and the United States?
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2) Does the cultural MI of teacher-reported SDQ apply to China and the United
States?

METHODOLOGY
Participants and Procedures

74 public elementary school teachers in China and 71 public elementary school
teachers in the United States were asked to use the SDQ online Google Form from May
to July 2021 in order to assess the social, emotional, and behavioral difficulties (SEB) of
their students.. according to what they saw each day in the classroom, each teacher
selected three students who may have been at a normal risk level, three at a medium
risk level, and three at a higher SEB risk level, and then assessed these nine individuals
using SDQ. Additional data were collected on children's gender, ethnicity and referrals
to special services.

The sample included 1,305 instances of children aged 5 to 12 years old (M=9.2,
SD=2.0), graded by 71 teachers from the United States (n=639) and 74 teachers from
China (n=666). Table 1 contains demographic data for the children rated in the sample.
Before data collection, Institutional Review Board permission and informed consent
were acquired..

Table 1 Demographic Characteristics of Participants(N=1,305)

U.S. Sample(N=639) China Sample(N=666)
Variables N (%) N (%)
Gender
Male 355(55.6%) 386(58.0%)
Female 283(44.4%) 280(42.0%)
Ethnicity
Majority 276(43.2%) 659(98.9%)
Minority 363(56.8%) 7(1.1%)
Special Service
No 475(74.3%) 588 (88.3%)
Yes 164(25.7%) 78(11.7%)
Mean (SD) Mean (SD)
Age 8.9(2.0) 9.5(1.9)
Instrument

The purpose of the 25-item SDQ is to assess the SEB challenges that kids and
teenagers between the ages of 4 and 17 face. The anchor values on this three-point scale
are "not true" (= 0), "somewhat true" (= 1), and "certainly true" (= 2). Five aspects of
mental health issues are intended to be evaluated by the scale: emotional problems
(e.g. G. "My headaches, stomachaches, or illnesses are frequent"), Behavior Issues (e.g.
G. "l become very angry and frequently lose my temper"), issues related to
hyperactivity and inattention (e.g. G. "I am fidgety and can't stay still for very long"),
Peer Relationship Issues (e.g. G. "Alone is preferable to company of people my own
age," and Prosocial Conduct (e.g. G. "I am gentle with younger kids.". Subscale scores
are determined by summing the scores of pertinent items from each subscale—
prosocial behavior excluded —after positively worded items from all subscales have
been reverse coded. Subscale scores were added together without taking prosocial
behavior into consideration, yielding a total difficulty score that ranged from zero to
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forty. Greater levels of danger are indicated by higher difficulty scores. Based on risk
estimates, instructors who took the SDQ had their cumulative scores split into three
categories: normal (0-11), borderline (12-15), and abnormal (16-40). Prosocial Behavior
scores that are higher are associated with lower risk. The English version (Goodman,
1997) and Chinese version of teacher-reported SDQ
(https:/ /www.sdqinfo.org/py/sdqinfo/b0.py) were used for the U.S. and Chinese
samples, respectively.

Data Analysis

According to Muthén and Muthén (2019), Mplus 8.4 was used for all statistical
analyses. The weighted least squares estimation approach with mean and variance
adjustment (WLSMV) was employed in order to take into consideration the data's
categorical nature (Finney & DiStefano, 2013). There were no missing data points
discovered. To improve parameter estimations, Raykov and DiStefano (2021)
suggested taking into account clustering effects caused by student nesting among
teachers.

Confirmatory factor analysis

To find out if teacher ratings of Chinese and American elementary school
students would reflect the previously determined factor structure, we used
confirmatory factor analysis (CFA). We looked independently at the 5-factor, 4-factor,
and 3-factor structures found in earlier studies for the Chinese and American
populations because a shared measurement model can only be created if the suggested
model fits both samples. We reverse-coded the Prosocial Behavior items in the same
direction as those on the other four subscales to make the results more comprehensible.
Higher scores denoted more prosocial issues.

The indices that are frequently used to analyze model fit include the p-value
that is obtained using the WLSMV-based chi-square goodness-of-fit statistic, the
Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), the Root Mean sq\. Error
of Approximation (RMSEA), and the Standardized Root Mean Linked sq\. (SRMR)
(Finney and DiStefano, 2013). An appropriate model fit was indicated by the following
cutoff values: RMSEA <.08, TLI 2.90, CFI 2.90, and SRMR <.10. A satisfactory model fit
was indicated by the higher cutoff values, which were as follows: RMSEA <.05, SRMR
<.08, TLI 2.95, and CFI 2.95 (Hu & Bentler, 1999). We also looked at the local fit indices
because the size of the factor loadings and the number of items may have an impact on
the global model fit (Greiff & Heene, 2017; McNeish et al., 2018). Factor loadings for the
items should be more than 0.30, according to Costello and Osborne's (2005)
recommendation. According to Raykov and Marcoulides (2012), standardized
residuals larger than |3.0| can point to a local model mismatch. Model modification
indices would be used to determine the incorrectly provided parameters if models did
not demonstrate acceptable model fits. Researchers can find advice using model
modification indices on a more complex model structure than what theory has
predicted (MacCallum et al., 1992). Researchers can modify the initial hypothesized
model to make it more parsimonious or better fitting by looking at parameter
estimates, fit indices, and residuals. Once the update is complete, it is tested to see if it
makes theoretical sense (Schreiber et al., 2006).

Reliability
We calculated Cronbach’s alpha for the teacher-reported SDQ subscale scores
for both groups separately (i.e., China and the U.STaking into account the average
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covariance between item pairs, Cronbach's alpha computes the correlation between the
scores on individual items and the overall scale score. Cronbach’s alpha coefficients
between 0.70 and 0.79 indicate acceptable internal consistency, values between 0.80 to
0.89 suggest good internal consistency, and values of 0.90 or above 0.90 indicate
excellent internal consistency (Worm-Smeitink et al., 2017).

Convergent and discriminant validity

We looked at the teacher-reported SDQ's discriminant and convergent validity
in the two cultures (China and the United States). The degree of correlation between
several indicators of the same construct is measured by convergent validity (Ab Hamid
et al. 2017). According to Hair et al., adequate convergent validity is indicated by an
average variance extracted (AVE) value greater than 0 points 50. 2021). The degree to
which constructs differ from one another empirically is evaluated by discriminant
validity (Ab Hamid et al. 2017). As recommended by the Fornell-Lacker criteria
method, we compared the correlation of latent variables with the square root of the
AVE. Sufficient discriminant validity is indicated if the square root of each construct's
AVE value is higher than the construct's correlations with other latent constructs (Hair
et al. 2021).

Measurement invariance analysis

We evaluated configural, metric, scalar, and residual invariance as the four MI
degrees successively using an MG-CFA model. Configurational invariance was
examined by requiring that the factor structure in China and the USA match. After
configural invariance was proven, the unstandardized factor loadings in the two
nations were compared to assess metric invariance. We first checked for metric
invariance and then looked at scalar invariance. To verify the residual variance's
invariance, we contrasted two models. A model was fitted initially (i.e. e. , residual
variance-invariance model A), where all of the Chinese group's residual variances were
estimated freely. Next, we contrasted model A's residual variance invariance with
model B, where the Chinese group's residual variances were all set to 1. Partial
invariance can be confirmed by releasing the factor loading or intercept/threshold of
one item at a time using modification indices if invariance cannot be demonstrated in
any of the ensuing steps (Dimitrov, 2010).

The DIFFTEST tool in Mplus was used to estimate the chi-square change (Ax2)
for statistical significance relative to the change in degrees of freedom for comparing
nested models evaluate because WLSMV-based chi-square statistics vary by model and
have standards. The Ay2 test has many drawbacks despite allowing for a statistical
comparison of nest models. First, deviations from multivariate normality can have an
impact on Ax2. Second, Ax2 is consistently statistically significant and substantial for
large samples and/or complex models (Chen, 2007). Measurement invariance was
evaluated using statistical model fit indices (Ax2) and the difference between the
models' RMSEA values (A RMSEA), CFI values (ACFI), and SRMR values (ASRMR).
The invariance hypothesis was deemed durable if the changes in these fit indices for
the more constrained model satisfied the following requirements: for factor loading
invariance, ACFI < 0.01, ARMSEA < 0.015, and ASRMR < 0.03; and for item
intercepts/thresholds and residual invariance for a sample size greater than 300: ACFI
< 0.01, ARMSEA < 0.015 and ASRMR < 0.01 and ACFI < 0.01, ARMSEA < 0.015 and
ASRMR < 0.01. We looked at modification indices in the noninvariance scenario to
identify which factor loading(s) or thresholds for partial invariance should be freely
estimated.

142



International Journal of Applied Educational Research (IJAER)
Vol. 2 No. 2, 2023: 137 - 156

RESEARCH RESULT

Descriptive Statistics

Table 2 presents the proportions of response levels for each item for the U.S.
sample and Chinese Sample. The results showed differences in the proportion of item
response levels (e.g., Item 5, [tem 11, Item 24) across two samples.

Table 2 Descriptive Statistics of Teacher-reported SDQ Items

U.S. Sample Chinese Sample
Items Item Levels Item Levels
Not Somewhat  Certainly Not Somewhat Certainly
true true true true true true

Item1 13.3% 43.2% 43.5% 19.1% 47.0% 33.9%
Item2 45.1% 31.3% 23.6% 43.7% 34.7% 21.6%
Item3 64.3% 24.9% 10.8% 64.1% 25.5% 10.4%
Item4 17.2% 38.5% 44.3% 14.1% 44.0% 41.9%
Item5 64.8% 18.9% 16.3% 45.8% 34.5% 19.7%
Item7 16.4% 35.8% 47.7% 22.4% 47.7% 29.9%
Item8 57.3% 30.8% 11.9% 48.2% 42.2% 9.6%
Item9 17.8% 32.6% 49.6% 10.2% 38.4% 51.4%
Item 45.9% 30.7% 23.5% 45.6% 31.2% 23.1%
10

Item 12.5% 29.3% 58.2% 8.0% 41.4% 50.6%
11

Item 64.3% 23.3% 12.4% 50.5% 35.0% 14.6%
12

Item 65.7 % 24.4% 9.9% 53.5% 33.8% 12.8%
13

Item 11.0% 37.9% 51.2% 27.5% 42.2% 30.3%
14

Item 34.4% 33.2% 32.4% 34.2% 38.6% 27.2%
15

Item 62.4% 26.9% 10.6% 41.7% 44.6% 13.7%
16

Item 9.5% 35.1% 55.4% 10.4% 47.4% 42.2%
17

Item 67.1% 23.3% 9.5% 54.1% 35.1% 10.8%
18

Item 76.2% 18.8% 5.0% 63.8% 28.1% 8.1%
19

Item 17.5% 33.0% 49.5% 13.7% 42.2% 44.1%
20

Item 30.4% 42.3% 27.4% 19.1% 47.3% 33.6%
21

Item 86.4% 10.8% 2.8% 75.4% 19.2% 5.4%
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22
Item 54.1% 36.3% 9.5% 43.2% 42.5% 14.3%
23
Item 73.9% 17.8% 8.3% 53.9% 37.8% 8.3%
24
Item 32.4% 37.7% 29.9% 32.0% 40.7 % 27.3%
25

Table 3 displays the findings of the CFA analysis. First, the five-factor solution was
looked at. The U.S. sample's model suited the data quite well. However, because there
was no convergence, the model did not perform well for the Chinese data. Next, we
looked at the solution with four factors. The U.S. or Chinese sample data did not fit the
answer. At last, we looked at the SDQ's three-factor structure. The model fit of the 3-
factor models significantly improves in comparison to the 4-factor structure. However,
Option 1: (Copy result)

At least one of the model fit indices was outside the advised bounds, indicating
that Model 1 did not yet adequately fit either of the samples. According to modification
indices, items 7, 11, 14, and 21 with loadings on various factors were implicated in
model misfit.. In Model 2, we allowed Item 7 and Item 21 from Externalizing Problems,
Item 11 and Item 14 from Internalizing Problems to load on Prosocial Behavior. Model
2 adequately fitted the U.S. sample. For the Chinese sample, the model fit index values
are relatively near to the suggested bounds. Next, we looked up the local model fit
data. We discovered that Item 23 ("Gets along better with adults than with other
children") had loading values for both samples that were less than 0.30 (i.e., 0.22 and
0.00 for the Chinese and U.S. samples, respectively), indicating that this item did not
accurately assess the constructs. As a result, we eliminated Item 23 from model 2 in
model 3. Model 3 adequately fitted both samples. The resulting three-factor model is
presented in Figure 1.

Table 3 CFA Model Fit Statistics

Model x2(df) CFI TLI RMSEA (90%CI) SRMR

5 factors
U.S. sample 1084.250%(265) 0.949 0.943 0.070(0.065-0.074) 0.098
China No

sample convergence

4 factors

U.S. sample 5159.074*(270) 0.697 0.664 0.168(0.164-0.172) 0.190
China 1607.006%(270) 0.803 0.781 0.086(0.082-0.090) 0.143
sample

3 factors

Model 1

U.S. sample 1775.777*%(272) 0.907 0.897 0.093(0.089-0.97) 0.138
China 1141.989*(272) 0.872 0.858 0.069(0.065-0.073) 0.178
sample

Model 2

U.S. sample 1055.840%(268) 0.951 0.945 0.068(0.064-0.072) 0.098
China 957.235%(268)  0.898 0.886 0.062(0.058-0.066) 0.105
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sample
Model 3
U.S. sample 1005.179*(245) 0.953 0.948 0.070(0.065-0.074) 0.096
China 780.974*(245) 0.921 0.911 0.057(0.053-0.062) 0.093
sample

Note. x2 = Chi-square test statistic, df = degree of freedom, CFI = comparative fit index,
TLI = Tucker-Lewis Index, RMSEA = root mean squared error of approximation, CI =
confidence interval, and SRMR = standardized root mean square residual.
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Figure 1 The Three-factor Structure of Teacher-Reported SDQ

prosocial=Prosocial Behavior; externalizing=Externalizing Problems;
Internalizing=Internalizing Problems.

Table 4 displays the significant relationships that were found between all items
and the mentioned factors based on standardized factor loadings. There appears to be a
positive linear relationship between the factors and the items because all loading
values are positive.. Table 5 displays the range of correlations, from 0 points 18 to 0
points 54, between the three SDQ components that teachers reported. Internalizing
problems and externalizing problems showed a somewhat positive correlation for all
populations, indicating that children who are more prone to internalizing problems are
also more likely to experience externalizing problems. There is more of a connection in
the Chinese sample than in the US sample. The correlation coefficient between
prosocial behavior and these issues, which ranges from 0.18 to 0.54, indicates that
children who exhibit more positive prosocial behavior typically have fewer issues with
internalizing or externalizing. The United States sample exhibits a stronger association
than the Chinese sample.

Table 4 3-factor CFA Results: Standardized Factor Loadings for Two Samples

Factors and Items U.S. Sample Chinese Sample

Internalizing Problems

3. Often complains of headaches, stomach pains or nausea 0.72 0.78
6. More of a loner, prefers to play alone. 0.60 0.81
8. Lots of worry or often seemed worried. 0.70 0.85
13. Frequently sad, depressed, or emotional.. 1.00 0.89
16. Nervous or clingy in new situations, loses self-confidence 0.70 0.84
easily.

19. Teased or bullied by other children. 0.76 0.82
24. Lots of fears, easy to scare. 0.68 0.76
Externalizing Problems

2. Restless, overactive, cannot stay still for long. 0.80 0.82
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5. Often loses temper. 0.84 0.81
10. Constantly fidgeting or squirming. 0.80 0.82
12. Often fights with other children or bullies them. 0.85 0.85
15. Easily distracted, concentration wanders. 0.85 0.85
18. Often lies or cheats. 0.84 0.83
22. Steals from home, school or elsewhere. 0.74 0.71
25. Good attention span, sees chores or homework through 0.84 0.72
the end.
Prosocial Behavior
1. Considerate of other people’s feelings. 0.87 0.84
4. Shares readily with other children, for example toys, 0.80 0.78
treats, pencils.
7. Generally well behaved, usually does what adults request. 0.89 0.62
9. Helpful if someone is hurt, upset or feeling ill. 0.83 0.78
11. Has at least one good friend. 0.74 0.75
14. Generally liked by other children. 0.85 0.87
17. Kind to younger children. 0.76 0.83
20. Often volunteers to help others (parents, teachers, other 0.81 0.82
children).
21. Think things out before acting. 0.83 0.77

Note. All standardized factor loadings estimated are significantly above the p<0.05

level.

Reliability

For the Chinese group, the teacher-reported SDQ subscales (Internalizing

Problems: a=0.89, Externalizing Problems: a=0.88, Prosocial Behavior: a=0.90) had
Cronbach's alpha coefficients ranging from 0.88 to 0.90. The range of the United States'
Cronbach's alpha coefficients. S. group ranged from 0 to 0 points (prosocial behavior:
a=0.91, externalizing problems: a=0.87, and internalizing problems:
a=0.82).Cronbach’s alpha for the subscale scores exceeded 0.80, indicating good
internal consistency. The results were highly similar between the two samples.

Convergent and Discriminant Validity

The average variance extracted (AVE) values for each construct from the U.S.
are displayed in Table 5. S. and Chinese samples were above 0 point50, suggesting that
the teacher-reported SDQ had sufficient convergent validity in both cultures.
Additionally, Table 5 shows the correlation coefficients (off-diagonal) for each
construct along with the square root of each AVE in the diagonal. For every one of the
three constructs, the square root of the AVE values was higher than the correlations
between the construct and other latent variables. The discriminant validity between the
constructs when the teacher-reported SDQ was used in the U.S. is supported by this. S.
and elementary school environments in China.

Table 5 Convergent and Discriminant Validity Results

U.S. Sample Chinese Sample

Latent Variables AVE Latent Variables AVE Latent Variables
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A B C A B C
Internalizing 056 0.75 0.68 0.82
Problems (A)
Externalizing 0.67 041 0.82 0.65 0.50 0.80
Problems (B)
Prosocial 0.68 054 037 082 0.62 0.39 018 0.79

Behavior (C)

Note. The square root of the average variance extracted (AVE) (in bold) and
correlations between constructs (off-diagonal).

Measurement Invariance Testing

Table 6 provides an overview of the results of the MI tests performed with
MGCFA. Both the Chinese and American samples were subject to configural
invariance, a three-factor structure discovered in the previous CFA analysis. The
results showed that the internal structure of teacher-reported SDQ was the same in
China and the United States (CFI=0.937, RMSEA=0.063, SRMR=0.095). The metric
invariance model and the configuration model were compared. Regardless of the
statistical significance of the scaled chi-square difference test (ACFI=0.004, ARMSEA=-
0.003, ASRMR=0.006), the alternative fit measures demonstrated the feasibility of the
DC hypothesis. To assess scalar invariance, we then contrasted this model with the
metric invariance model. The chi-square showed a statistically significant shift. Using
the same thresholds for each item, as shown by the alternative measures of fit
modifications (ACFI=-0.003, ARMSEA=-0.001, ASRMR=0.003), the hypothesis could
hold. Although there is a significant chi-square difference between the residual
variance and invariance of Model A and Model B, the alternative fit measures showed
that equal residual variances were maintained for the items (ACFI=0.001, ARMSEA=-
0.002, ASRMR=0.006) , which supports the hypothesis of equal error variances for the
items.

Table 6 MGCFA Model Fit Across the U.S. and Chinese Samples(N=1,305)

Model X2 (df) ASB- CFI ACFI RMSEA [90% CI] ARMSEA SRMR ASRMR
X2(Adf)

Configural 1763.845* __ 0937 ___ 0.063[0.060-0.066] ___ 009 __

invariance (490)

Metric 1717.987* 88.801*  0.941 0.004 0.060[0.057-0.063] -0.003 0.101  0.006

invariance (511) (21)

Scalar 1808.553( 156.370* 0.938 - 0.059[0.056-0.062] -0.001 0.104  0.003

Invariance 559) (48) 0.003

Residual 1876.737* 0.934 0.062[0.059-0.065] 0.096

Variance (532)

Invariance A

Residual 1870.869* 120.224* 0.935 0.001 0.060(0.057-0.063) -0.002 0.103  0.006

variance (556) (24)

invariance B

Note. MGCFA=multigroup confirmatory factor analysis; x2=Chi-square test statistic;
df= degree of freedom; CFI=comparative fit index; RMSEA= root mean square error of
approximation; CI= confidence interval; SRMR= standardized root mean square
residual; A=difference. *p<.001.
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The validity and reliability of an instrument ultimately determine its
usefulness, so even though the SDQ is widely used in research, clinical, and
community settings, it is important to continuously assess the psychometric qualities of
the instrument. The SDQ's internal structure yields inconsistent results depending on
the circumstance (e.g. g. , Nakou Bibou et coll. 2019; Kersten and associates. 2016, Liang
et al. , 2019), even though earlier research looked at the SDQ's psychometric quality.
Additionally, there isn't much experience in evaluating the SDQ's cross-cultural MI.
Furthermore, while the majority of earlier studies focused on young children, the
current study looked at elementary school students' teacher ratings. As untreated
health issues can have a detrimental influence on parental relationships, physical
health, and social participation, school-based general screening for mental health issues
has been advised in order to identify children at risk early (Goodman et al. 2011;
Pagliaccio and associates. 2012; Shonkoff and associates. 2012). Selecting a trustworthy
screening tool is essential in this case. To support the validity evidence of the SDQ, we
therefore looked at the factor structure and measurement invariance of the teacher-
reported SDQ.

The basic three-factor structure of the scale was found in previous research
(Bibou-Nakou et al. 2019; Riso and associates. ; Blumberg and Dickey (2004). 2010;
Goodman & colleagues. 2010), which the CFA results corroborated. In both samples,
the latent variables of prosocial behavior, externalizing problems, and internalizing
problems in the CFA model yielded a good model fit. The latent construct of
internalizing problems was not adequately explained by item 23 (“Gets along better
with adults than with other children”). The reason for the failure could be because
teachers don't have enough access to compare a child's interactions and
communication skills with adults to those of other kids their same age. In the United
States or China, we recommended eliminating this question when evaluating primary
school kids based on teacher-reported SDQ. Besides, Item11(“Has at least one good
friend.”) and Item 14 (“Generally liked by other children”) from Internalizing
Problems, Item 7(“Generally well behaved, usually does what adults request”), and
Item 21(“ Think things out before acting”) from Externalizing Problems loaded on
Prosocial Behavior.

As individuals” prosocial behaviors aimed at helping or benefiting others, such
as helping, sharing, and comforting (Eisenberg et al., 2006; Malti & Dys, 2018), these
four items were all conceptually related to prosocial behaviors. Specifically, Carlo and
Randall (2002) proposed that compliant behavior (i.e., enacted in response to others’
requests) was one of the prosocial behaviors. Therefore, Item 7 theoretically assesses
this type of prosocial behavior. Item 11(“Has at least one good friend.”) and Item 14
(“Generally liked by other children”) are related to friendship. As the target of
prosocial behavior was friends (Padilla-Walker et al., 2015) and friendship provided
frequent opportunities to be prosocial (Padilla-Walker & Christensen, 2011), having
friends or being liked by other children may function well in assessing the prosocial
behavior of children. Besides, peer acceptance was an important aspect of pro-social
behavior (Sebanc, 2003). Therefore, Item 11 and Item 14 can be used to assess
elementary school children’s prosocial behavior. Item 21 (“Think things out before
acting”) indicates concern for others, which is the key aspect of prosocial behavior
which is motivated by concern for others (Witteck & Bekkers, 2015). Besides, the
findings from the current study were also supported by the previous studies on the
factor structure of SDQ. For example, Item 11, Item 14, and Item 7 also loaded on
prosocial behavior in the study on the use of SDQ in Italy (Di Riso et al., 2010). Item 14
and Item 21 were allowed to cross-load with prosocial factors in the study on SDQ in
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Denmark (Niclasen, et al., 2013). Item 11 and Item 14 also loaded on the Prosocial
Behavior scale in previous studies in Flanders (Mieloo et al., 2014) and the Netherlands
(Van Leeuwen, et al., 2006). The loading of these items on prosocial behavior may also
be due to cultural differences in language translation and understanding (Toh et al.,
2008).

The internal consistency of the subscales above 0.80 suggests that the
teacher-reported SDQ has response stability when used in the United States and
China. Furthermore, the convergent and discriminant validity of teacher-
reported SDQs were also supported in both cultures. The results added to the
literature on the reliability and validity of the teacher-reported SDQ when used
in elementary school contexts in both the United States and China.

To examine the differences in measurement parameters (item threshold,
residual variances, and factor loadings) between the Chinese and American
samples, we conducted an MI test. The teacher-reported SDQ's configural,
metric, scalar, and residual variance invariance (i.e. e. the MGCFA results
supported equality of factor loadings, factor patterns, thresholds, and residual
variances. The full invariance results imply that the teacher-reported SDQ can
be used to compare mental health in elementary school settings in China and
the United States. This study enhanced the field's comprehension of the
psychometric properties of the teacher-reported SDQ by adding to the body of
evidence proving its validity.

The current study contains a number of shortcomings in spite of its
merits and contributions. First off, the data used in this study was limited to a
sample of kids graded by instructors between the ages of 5 and 12. Children in
clinical settings or those in later age groups might not be able to use the data. In
order to determine whether the same findings hold true in other contexts,
future research may look into the measurement invariance of SDQ. Second,
owing to low factor loadings, we were able to identify a three-factor structure
with the removal of one item. To ascertain whether comparable factor loadings
may be found in the samples from other nations and age groups, replication is
required. Third, the present study investigated the MI of the teacher-reported
SDQ in China and the United States. The gender, years of teaching experience,
and educational background of the teacher raters may also have an effect on
their ratings. Subsequent studies could examine the MI among educators with
respect to their cultural traits.
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