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Background: The stigma of internet surfing is a relatively new area of study arising

from the popularity of the internet. The Questionnaire on the Internal Stigma of Internet

Surfing-9 (QISIS-9) was developed for the Chinese culture, so its suitability for use in other

cultural contexts is uncertain. This paper examines the measurement invariance of the

QISIS-9 among Sino-Australian undergraduates to verify the cross-cultural measurement

invariance of QISIS-9 and promote cross-cultural (nationality) research regarding the

internal stigma of internet surfing.

Methods: The Internal Stigma of Internet Surfing-9 (QISIS-9) was used to assess

200 Chinese undergraduates (50% female, Mage = 19.78) and 204 Australian

undergraduates (76% female, Mage = 21.10), respectively.

Results: A confirmatory factor analysis (CFA) indicated that the single-factor model

of QISIS-9 is acceptable with both Chinese and Australian undergraduates. However,

the factor loading of Item 9, to which a reverse score is assigned, is not ideal for both

samples. Thus, the item should be deleted. According to a multigroup confirmatory

factor analysis (MCFA), QISIS-8, the revised version of QISIS-9, meets the strict

measurement invariance among the Chinese and Australian participants. The QISIS-8

demonstrated appropriate internal consistency in the scores for both the Chinese and

Australian undergraduates.

Conclusion: The new QISIS-8 can effectively assess the internal stigma of internet

surfing among Chinese and Australian undergraduates, and it provides a frame of

reference for further cross-cultural (border) comparisons.

Keywords: stigma, internal stigma of Internet surfing, QISIS, measurement invariance, Sino-Australian

undergraduates
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INTRODUCTION

Thirty-five percent of the world’s population uses the internet,
half of whom are youth. The latest internet report, produced
in 2021, shows that 33.0% of netizens are under age 29 (1).
According to a 2016 survey, 83% of Australian youth surfed
the internet about three times a day and spent an average
of 14 h each month on the internet (2). This amount of
internet use contributes enormously to the study and life of
undergraduates. However, excessive use of the internet has its
negative effects, such as internet addiction, social alienation and
stigma of internet surfing etc. that associate internet surfing with
mental health problems. Negativity and facilitation coexist in
the development of the internet. Identifying the patterns of use
and guiding netizens into using the internet in positive ways are
worthwhile pursuits.

China and Australia are home to a slew of data centers,
but they have different cultures and eco-environments. Chinese
culture is a collectivistic cultural model based on Han culture,
and cognitive modes tend to converge and conform. Australia is
a country of immigrants, where people of all races live together,
but the western individualistic cultural system is dominant, and
cognitive judgments and value evaluations are more personalized
(3). Therefore, it is of great theoretical and practical significance
to study the status quo and characteristics of the internal stigma
of internet surfing among Sino-Australian undergraduates from
a cross-cultural perspective.

Stigma
Goffman (4) was the first to frame the concept of stigma.
He defines it as the derogatory and humiliating label that
society attaches to individuals or groups who display conditions,
attributes, quality, characteristics, or behaviors unacceptable
in their own culture. Early research on stigma focused on
individuals’ unacceptable characteristics (4). Later, some scholars
(5, 6) revised the concept and pointed out that this attribute
conveys a depreciated social identity. The concept of stigma
was first introduced to the Chinese academic community by
Xie (7). Around 2000, the Chinese Mainland began research
on stigma in medical science, sociology, social psychology, and
anthropology. Guan (8) and Guo (9), for example, studied
the conceptual characteristics of stigma and explored ways of
stigma model building (8, 9). Stigma is generally regarded as
a multidimensional composite comprising stereotype (negative
cognitive appraisal), prejudice (negative emotional response),
and discrimination (disposition to discriminating behavior)
(5, 10).

The stigmas of physical and mental illnesses are foremost
in Chinese and international research on stigmas (10–16).
Research on the stigma of social identity comes in second place,
covering race / nationality, sex, and special groups. The stigma
of race/nationality has long been a hot topic among Western
scholars (17–19). Western and Taiwanese researchers often study
the stigma of gender discrimination from the feminist perspective
(20–22), and most scholars on Chinese Mainland study the
stigma of sex from the perspective of gender stereotypes (23–26).
Western scholars look closely at homosexuals and drug abusers in

their research of special groups (27–31), while Chinese scholars
pay more attention on local issues, such as migrant workers
(32–35), migrant populations (36, 37), and phoenix men (38–
40). A new term, the stigma of internet surfing, has been coined
amidst the rapid development of the internet and its potentially
negative effects.

Stigma of Internet Surfing
The stigma of internet surfing is a relatively new area of study
arising from the popularity of the internet. It was coined by
Chinese scholar Lei et al. (41) to describe the negative stereotypes,
prejudices, and discrimination of various internet behaviors on
home computers and mobile devices (41). Lei and his partners
(2012) developed the Questionnaire on the Internal Stigma of
Internet Surfing among teenagers (QISIS) – adapted from a prior
scale (e.g., internalized stigma of mental illness, ISMI) (42) and
evaluated with the teenagers. The original QISIS was a four-
point Likert-type scale including 13-item that loaded on a single
factor: internal stigma of internet surfing (ISIS). The subsequent
QISIS that consisted of 9 items, was developed by means of the
exploratory and confirmatory factor analyses. The CFA indices
for the unidimensionality of the QISIS were adequate (e.g.,
RMSEA = 0.051, CFI = 0.950, TLI = 0.936), and the internal
consistency coefficients of the QISIS were acceptable to good
(e.g., split-half reliability was 0.748, and the alpha coefficient was
0.855). Results indicated that girls and senior students display
a higher degree of cognition of the stigma of internet surfing.
Apparently, internet addiction is a good predictor of the stigma
of internet surfing and highly addicted individuals show a higher
degree of internal stigma (43). Lei and colleagues also found that
the cognition of stigma provides the basis and conditions for the
occurrence of the internal stigma of internet surfing. The internal
stigma of internet surfing refers to the negative self-appraisal,
self-perception and behavioral tendencies that individuals form
after internalizing society’s negative comments on and cognition
of their internet behaviors (41).

Lei et al.’s (41) research shows that teenagers’ cognition of the
stigma of internet surfing and their internal stigma increase with
age. Their developing self-awareness may lead to an increased
comparison of the difference between their group and other
groups as their cognition abilities improves and knowledge grows
(41). In addition, Ugrin and Pearson (44) have been exploring
ways to minimize overuse of the internet from the perspective
of organizational management (44). Peter et al. (45) found
that people often stigmatize online games because such games
can encourage anger and guilt which might lead to serious
communication disorders (45).

So far, there has been very little cross-cultural research on
the stigma of internet surfing. Therefore, the current study is
designed to investigate the stigma of internet surfing, especially
the internal stigma of internet surfing, in the context of an
oriental culture represented by China and a Western culture
represented by Australia. No direct Australian research on the
stigma of internet surfing is available, so we will carry out a
comparative study of the use of the internet among Chinese and
Australian late teenagers.
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Comparison of the Use of the Internet
Among Sino-Australian Teenagers and
Their Mental Health
About 16.6% of Chinese netizens are under the age of 19, and
17.8% of them are between 20 and 29 (1). Chinese teenagers
encounter the internet at a very young age, and the frequency
of internet surfing among them increases yearly. The majority
access the internet via mobile devices (46). They like information
and apps on entertainment, and 62.5% of them play online
games (47, 48). A recent survey shows that young students
lack enthusiasm for online autonomous learning. Instead, they
prefer to entertain themselves when online–specifically online
games and interactions on social media dominate their use of
the internet (49). Unfortunately, an individual’s fear of negative
evaluation exacerbates social anxiety, weakens self-control, and
can cause excessive internet use (50). In turn, excessive use is
often linked with poor academic performance in schools, and
Cui et al. (51) found that internet addiction is rampant in less-
democratic families (51).

Likewise, the internet is widely accessible in Australia, and
92% of teenagers have access to online education (52). The
internet is a young Australian’s major means for acquiring
knowledge about politics, and it paves the way for young voters
to get involved in political campaigns (2). However, excessive
access of the internet can have an adverse impact on a teenager’s
academic performance (53). An extensive study shows that
55.2% of Australian teenagers communicate and play games on
the internet, and 58.9% of them are addicted to the internet
(54). Australian teenagers who overuse the internet and indulge
in online games are more emotionally troubled and prone to
problematic behaviors (55, 56). Unlike China, research and
intervention programs aimed at addressing internet deviations
and problems in Australia are mainly organized and financed by
non-profit and private organizations. The government rarely gets
involved in these efforts (57).

Young people in China and Australia display different mental
health statuses in their cultures. Overall, Chinese and Australian
undergraduates show moderate subjective senses of well-being.
However, Chinese male students and liberal arts students show a
lower subjective sense of well-being. But Chinese female students
and science students have a higher subjective sense of well-being
than Australian students. Research on affinity, coping strategies
and mental stress among Chinese and Australian undergraduates
shows that a clingy Australian couple will experience greater
mental stress if they retreat and accuse themselves when coping
with their problems, while a Chinese couple will experience
greater mental stress and confusion only when they adopt
the self-accusation strategy (58). According to Hu and Wang
(59), Chinese youth who immigrated to Australia over the
previous 5 years, often experience considerable mental stress and
confusion (59).

Measurement Invariance
A critical, methodological issue in conducting cross-cultural
research is measurement invariance. Measurement invariance
describes the consistency in the outcome of tests that involve
the same measurement tool and construct across different

scenarios or samples such as genders, evaluators, testing
media, cultural environments, and groups (60–62). Establishing
measurement invariance is crucial for confirming that a measure
is consistent across groups (e.g., male vs. female) (63). It is
also a criterion for investigating whether a measure has the
same functions across groups. In particular, a cross-cultural
study should find out if different cultural groups have the same
understanding of the same construct (62–64). If a tool that
does not meet the requirements for measurement invariance is
employed, researchers will be unable to determine whether the
differences are trustworthy in their comparison of samples. In our
investigation, if the QISIS test does not meet the requirements
for cross-sample measurement invariance, we must proceed
cautiously when trying to explain cross-cultural differences.
If, however, the test meets the requirements for measurement
invariance, our results will be more reliable.

The analysis of measurement invariance is currently
implemented in two ways (65, 66): (1) multigroup confirmatory
factor analysis (MCFA) under the framework of the structural
equation model; (2) differential item functioning (DIF) under the
framework of the item response theory. The current study adopts
MCFA in its analysis of measurement invariance. The MCFA-
based test method usually examines the comparison of nested
models to establish measurement invariance, which includes
configural invariance, weak invariance, strong invariance, and
strict invariance. More specifically, configural invariance mainly
verifies whether the formation or model of latent variables is
the same (factor model equivalency). Weak invariance examines
the relationship between observed variables (i.e., items) and
latent variables (i.e., factors) based on configural invariance.
In other words, it tests whether factor loading is invariant
across groups. Strong invariance checks whether the intercept of
observed variables (items) is invariant across groups based on
weak invariance. Strict invariance further analyzes whether the
error variance of observed variables (items) is invariant across
groups based on strong invariance. Strict invariance suggests
that the difference in scale score variation across groups reflects
the difference in latent variable variation across groups.

As stated, the tool to test the internal stigma of internet
surfing was first developed by Lei et al. (41) in their research
with adolescents (41). Since it remains unknown to what
degree the tool is applicable to undergraduates and what its
psychometric properties are among Australian subjects, it cannot
be applied in cross-cultural studies. To make the comparison of
the internal stigma of internet surfing among Sino-Australian
undergraduates applicable and effective, we will examine the
measurement invariance of QISIS-9 among Sino-Australian
undergraduates with a view to laying psychometric foundations
for follow-up comparisons of the internal stigma of internet
surfing among Chinese and Australian undergraduates.

METHODS

Participants
Chinese Samples
An offline survey was conducted among undergraduates at
Chongqing University of Arts and Sciences in China. A total
of 200 participants (50% female; 18–23 years old; mean age =
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19.78; SD = 1.30) were recruited to complete the questionnaires,
including 100 liberal arts students and 100 science students; 50
were freshmen, 66 were sophomores, 69 were juniors, and 15
were seniors. Additionally, several of participants were randomly
selected for follow-up interviews based on the scores of the QISIS.

Australian Samples
An online survey was conducted among undergraduates at the
University of Newcastle in Australia. A total of 204 participants
(76% female; 18–30 years old; mean age = 21.10; SD = 3.28)
were returned. In the current sample, 192 were from Europe and
North America, 10 were from Asia, and 2 didn’t indicate their
nationality. All were freshmen. Moreover, several of participants
were randomly selected for follow-up interviews based on the
scores of the QISIS.

Procedure
The appropriate IRB approval was sought and obtained from
the Chongqing University of Arts and Sciences (Review NO.
20180614) and the University of Newcastle (Reference NO.
H-2018-0293), respectively. All Chinese participants provided
written consent prior to completing the questionnaire, and all
the Australian participants provided online informed consent
prior to participation. Participants were informed that the study
was voluntary, and they could discontinue at any time. In
addition, participants were informed that their answers would
remain anonymous and were invited to ask questions regarding
the investigation.

Measures
The Questionnaire on the Internal Stigma of Internet Surfing-9
(QISIS-9) was developed by Lei et al. (41). It is a unidimensional
questionnaire that covers nine items. Each item is scored on
a four-point Likert-type scale from 1(completely disagree) to
4 (completely agree). The English version of the QISIS-9 was
translated into English by the first and second authors, and was
back translated into Chinese by the second and third authors.
The final version was jointly produced by a Chinese psychology
professor (the second author) and an Australian psychology
professor (the fourth author) through inter-translation.

Statistical Analysis
The SPSS 22.0 was used to input the survey data, perform
the descriptive statistics, and examine the internal consistency
coefficient. The Mplus 8.0 was used to carry out the confirmatory
factor analysis (CFA) and measurement invariance analysis. The
following steps were taken in the analysis:

First, we performed the descriptive statistics of QISIS-9
that Chinese and Australian undergraduates get on the mean,
standard deviation, skewness and kurtosis (see Table 1). Because
the scores of the Chinese samples were beyond the range of −1
to +1 on skewness and kurtosis for all QISIS-9 items (except for
Item 9), theMLM (maximum likelihood estimation with a mean-
adjusted chi-square), was adopted in the confirmatory factor
analysis (CFA) to examine the factor structure of the QISIS-9.
It is robust to non-normality. The CFA was performed based
on the following indicators (67): comparative fit index (CFI;

≥0.90 suggests an acceptable model fit), Tucker-Lewis index
(TLI; ≥0.90 suggests an acceptable model fit), root-mean-square
error of approximation (RMSEA; ≤0.08 indicates an acceptable
model fit), and standardized root mean square residual (SRMR
≤0.08 indicates an acceptable model fit).

Second, the measurement invariance (MI) of QISIS-9 between
Chinese and Australian samples was examined. In other words,
multigroup confirmatory factor analysis (MCFA) was carried
out successively to check the configural invariance, the weak
invariance, the strong invariance and the strict invariance. Since
the Chi-square difference test is susceptible to sample size
(68), the present research will examine difference scores in CFI
(1CFI), TLI (1TLI), and RMSEA (1RMSEA) to evaluate MI.
According to Cheung and Rensvold (69), 1CFI and 1TLI <

0.01 supports MI (69). Chen (68) suggests 1RMSEA < 0.015
supports MI (68). Following the MI, the latent means among
Sino-Australian undergraduates were calculated to compare the
differences between Chinese and Australian undergraduates.
Specifically, the latent mean scores were computed by setting the
Chinese group as the reference group (i.e., setting the QISISmean
to zero in the Chinese group) and freely estimating the latent
means in the Australian group.

Third, the alpha coefficient and mean inter-item correlations
(MIC) were used to examine the internal consistency of the
QISIS-9 scores. An alpha coefficient bigger than 0.70 is acceptable
(70), and a value of MIC within the range from 0.15 to 0.50
suggests satisfactory internal consistency (71).

RESULTS

Descriptive Statistics
Means, standard deviations, skewness, kurtosis, and correlations
between items and total scale scores are shown in Table 1.
The scores of Chinese participants on all QISIS-9 items show
a positive skewed distribution (except for Item 9), indicating
that the Chinese undergraduates have a relatively low score
on the internal stigma of internet surfing and the scores that
Australian undergraduates get on all QISIS-9 items show a
normal distribution.

Factor Structure of the QISIS-9 in
Sino-Australian Sample
The CFA indicated two findings: (1) the QISIS-9 shows
unidimensionality among the Chinese undergraduates, all the
fit indexes are acceptable (χ2

= 84.366, df = 27, RMSEA =

0.063, CFI = 0.958, TLI = 0.945, SRMR = 0.041), and the factor
loading value of all items is ideal (except for Item 9, the factor
loading value of which is 0.171) (see Table 2); (2) QISIS-9 also
shows unidimensionality among the Australian undergraduates
(χ2

= 129.766, df = 27, RMSEA = 0.109, CFI = 0.909, TLI
= 0.878, SRMR = 0.054), and the factor loading value of all
items is satisfactory (except for Item 9, the factor loading value
of which is −0.11) (see Table 2). These results indicate that
the factor loading of Item 9 among the Chinese and Australian
undergraduates does not reach an acceptable level (<0.30).
Thus, another CFA was performed excluding Item 9. The results
indicate that: (1) the QISIS-8 shows unidimensionality among
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TABLE 1 | Descriptive statistics of scores of Sino-Australian undergraduates in QISIS-9.

Item China Australia

Min Max M SD SK KU CITC Min Max M SD SK KU CITC

Item-1 1 4 1.47 0.72 1.60 2.41 0.71 1 4 2.15 0.74 0.33 −0.05 0.67

Item-2 1 4 1.56 0.77 1.14 0.35 0.72 1 4 2.21 0.73 0.34 0.06 0.74

Item-3 1 4 1.48 0.67 1.40 1.84 0.72 1 4 2.21 0.70 0.03 −0.36 0.72

Item-4 1 4 1.51 0.73 1.47 1.89 0.70 1 4 2.11 0.78 0.37 −0.17 0.67

Item-5 1 4 1.55 0.74 1.33 1.43 0.65 1 4 2.07 0.75 0.25 −0.34 0.64

Item-6 1 4 1.52 0.76 1.41 1.34 0.59 1 4 1.98 0.67 0.32 0.16 0.65

Item-7 1 4 1.28 0.58 2.43 6.78 0.73 1 4 2.01 0.73 0.29 −0.24 0.72

Item-8 1 4 1.37 0.61 1.57 1.96 0.72 1 4 1.88 0.69 0.62 0.82 0.74

Item-9 1 4 2.24 0.92 0.17 −0.88 0.17 1 4 2.33 0.69 −0.18 −0.44 −0.13

SK, kewness; KU, kurtosis; CITC, Corrected Item Total Correlations.

TABLE 2 | Factor loading of items in QISIS-9 and QISIS-8.

Item China Australia

QISIS-9 QISIS-8 QISIS-9 QISIS-8

Item 1: I think I am useless when spending time on the Internet 0.56 0.56 0.56 0.56

Item-2: I think less of my abilities when spending time on the Internet 0.61 0.61 0.59 0.59

Item-3: I feel negative about myself when spending time on the Internet 0.52 0.52 0.58 0.57

Item-4: I feel inferior to others when spending time on the Internet 0.56 0.56 0.57 0.57

Item-5: I lower my self-expectation when spending time on the Internet 0.52 0.52 0.48 0.48

Item-6: I feel upset when spending time on the Internet. 0.48 0.48 0.46 0.46

Item-7: I feel guilty or embarrassed when spending time on the Internet 0.44 0.44 0.54 0.54

Item-8: I feel worthless when spending time on the Internet 0.46 0.46 0.52 0.52

Item-9: I feel confident about myself when spending time on the internet 0.17 −0.11

QISIS, Questionnaire of the Internal Stigma of Internet Surfing.

the Chinese undergraduates (χ2
= 76.552, df = 20, RMSEA

= 0.067, CFI = 0.960, TLI = 0.944, SRMR = 0.041), and the
factor loading of all items is ideal (see Table 2); (2) the QISIS-
8 shows an acceptable unidimensionality among the Australian
undergraduates (χ2

= 113.734, df = 20, RMSEA= 0.116, CFI=
0.920, TLI = 0.888, SRMR = 0.052), and the factor loading of all
items is satisfactory (see Table 2). Therefore, the QISIS-8 would
be used in subsequent analysis of the measurement invariance.

Measurement Invariance
Taking previous methods in cross-cultural studies of
measurement invariance (72, 73) as reference, the present
study adopts the MCFA to test the MI of the scores that
the Chinese and Australian undergraduates get in QISIS-8
(see Table 3).

Configural Invariance
Factor loading and intercept are roughly estimated and no
assumption about identity is made in cross-cultural samples in
investigating the configural invariance (test whether the form
or model of latent variables is the same), so as to establish a
baseline model for subsequent comparison of nested models.
Table 3 suggests that all the fit indexes of configural invariance

in the present study basically meet psychometric requirements
(e.g., CFI and TLI > 0.90) and that the scores of the Chinese and
Australian undergraduates in QISIS-8 meet the requirements for
configural invariance.

Weak Invariance
The same factor loading is set for the two sample groups to test
the weak invariance after configural invariance was established.
Table 3 indicates that all the fit indexes of weak invariance meet
psychometric requirements (e.g., CFI and TLI > 0.90). Although
the value of 1TLI is 0.01, the value of 1CFI is smaller than
0.01, and the value of 1RMSEA is smaller than 0.015. This
pattern of results suggests that the scores of the Chinese and
Australian undergraduates on the QISIS-8meet the requirements
for weak invariance.

Strong Invariance
The same measure intercepts are set for the two sample groups to
test the strong invariance after weak invariance was established.
Table 3 shows that all the fit indexes of strong invariance meet
psychometric requirements (e.g., CFI and TLI > 0.90). The value
of 1CFI is −0.011, while the value of 1TLI is smaller than 0.01
and the value of 1RMSEA is smaller than 0.015, respectively.
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TABLE 3 | Measurement invariance model fit statistics for the QISIS-8 across Chinese and Australian undergraduates.

Model χ
2 df CFI 1CFI TLI 1TLI RMSEA 1RMSEA

Configural invariance 190.287 40 0.938 - 0.914 - 0.092 -

Weak invariance 197.720 47 0.936 −0.002 0.924 0.010 0.086 −0.006

Strong invariance 219.316 54 0.925 −0.011 0.923 −0.001 0.087 0.001

Strict invariance 245.133 62 0.925 0.000 0.932 0.009 0.081 −0.006

Df, degrees of freedom; CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; 1CFI, change in comparative fit index relative to the

preceding model; 1TLI, change in Tucker-Lewis index relative to the preceding model; 1RMSEA, change in root mean square error of approximation relative to the preceding model.

This pattern of results suggests that the scores of the Chinese and
Australian undergraduates on the QISIS-8meet the requirements
for strong invariance.

Strict Invariance
The same measure intercepts are set for the two sample groups to
test the strict invariance after strong invariance was established.
Table 3 indicates that all the fit indexes of strict invariance in
the present study meet psychometric requirements (e.g., CFI
and TLI > 0.90), the value of 1CFI and 1TLI is smaller than
0.01, and the value of 1RMSEA is smaller than 0.015. This
pattern of results reveals that the scores of the Chinese and
Australian undergraduates on the QISIS-8meet the requirements
for strict invariance.

When the strict invariance was established, the differences in
the scores that Chinese and Australian undergraduates get in
QISIS-8 were examined. The results show that the Australian
undergraduates manifest significantly higher scores in QISIS-8
than Chinese undergraduates do (mean difference = 0.669, p
< 0.001).

Internal Consistency of QISIS
The alpha coefficient and the MIC were adopted to examine
the internal consistency of QISIS-9 among the Chinese and
Australian undergraduates. We have two findings: (1) The
alpha coefficients of the scores that the Chinese and Australian
undergraduates get for the QISIS-9 are 0.87 and 0.86, and the
MICs are 0.46 and 0.41, both respectively; (2) After Item 9 was
deleted in view of the results of the CFA, the alpha coefficients
of the scores of the Chinese and Australian undergraduates in
QISIS-8 are 0.91 and 0.91, and the MICs are 0.56 and 0.56,
both respectively.

DISCUSSIONS

The QISIS-9 was developed for the Chinese culture, so its
suitability for use in other cultural contexts is uncertain. The
present study is the first to take samples from Chinese and
Australian undergraduates in an effort to verify the cross-cultural
measurement invariance of QISIS-9 and promote cross-cultural
(nationality) research regarding the internal stigma of internet
surfing. The results show that the QISIS-8, a revised version of
QISIS-9 where Item 9 is deleted, is reliable and valid among
both Chinese and Australian undergraduates. Furthermore, the
revised QISIS-8 meets the strict measurement invariance across

Sino-Australian undergraduates and demonstrates satisfactory
internal consistency in the two groups.

Given that the QISIS-9 was originally based on Chinese
senior high school students (41), its psychometric properties
among undergraduates needed to be verified. Accordingly, the
reliability and validity of the QISIS-9 among Chinese and
Australian undergraduates were examined before the cross-
cultural invariance analysis was conducted. The CFA and internal
consistency coefficients demonstrate that the psychometric
properties of QISIS-9 among the Chinese and Australian
undergraduates are comparable and acceptable. But interestingly,
the reverse-coded item (Item 9, “I feel confident about myself
when spending time on the internet”) in QISIS-9 was inferior
to the other eight items (positively-coded for the internal
stigma of internet surfing). More specifically, the reliability and
validity, especially the value of the alpha coefficient, of QISIS-
8 improved in CFA and internal consistency after deleting the
reverse-coded Item 9. There are disagreements about whether
reverse scored items should be used in questionnaires. For
example, some scholars (74, 75) argue that such items may
have a negative impact on the psychometric properties of
questionnaires. Likewise, others (76, 77) point out that reverse
scored items may have an impact on the factor structure of
measurement tools (e.g., item wording effect). Following those
studies, the current study also found that Item 9, a reverse-coded
item in QISIS-9, had a negative impact on the psychometric
properties of the QISIS-9. Thus, Item 9 was deleted, and
the revised QISIS-8, which covers eight items, was developed
and used to analyze the measurement invariance among the
Sino-Australian undergraduates. This development will promote
cross-cultural (nationality) research and comparison of the
internal stigma of internet surfing.

The MCFA indicated that the strict measurement invariance
(specifically configural, metric, scalar, and strict invariance)
of the QISIS-8 across Chinese and Australian undergraduates
has been observed. More specifically, the configural invariance
suggests that the QISIS-8 has the same unidimensional structure
across Chinese and Australian samples; the metric invariance
demonstrates that the QISIS-8 has the same factor loadings
among Chinese and Australian populations; the scalar and
strict invariance further supports that the QISIS-8 has the same
intercepts and residual invariance across Chinese and Australian
undergraduates, respectively. Overall, the QISIS-8 supported the
measurement invariance among the Chinese and Australian
participants, suggesting that the QISIS-8 is simultaneously
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applicable to the investigation and assessment of internal
stigma of internet surfing among the Chinese and Australian
undergraduates. Thus, the mean difference in internal stigma
of internet surfing scores as measured by the QISIS-8 can be
interpreted as the true difference in the level of internal stigma of
internet surfing between Chinese and Australian undergraduates.

Based on the results of the strict measurement invariance,
we subsequently compared the scores of Chinese and Australian
undergraduates on internal stigma of internet surfing and found
that the QISIS-8 scores of the Australian undergraduates were
significantly higher than those of the Chinese students. This
is evidence that internal stigma of internet surfing likely exists
among the Australian undergraduates, and is different than
China’s situation. For stigmatization, Chinese undergraduates
tend to internalize their stigma of internet surfing with a
perspective of conformity and a general “public stigma.” Public
stigma is a continuous process in which the public stigmatizes
some specific groups, events or behaviors (9). “Collective-
centered” individuals accept and normalize public stigma based
on collective identity thinking (78). Australian undergraduates,
however, stigmatize internally the internet surfing when they
are unable to cope with the physical and mental damage
caused by improper internet use, and this is magnified by
an individualistic culture – one that emphasizes individual
responsibility and selection. This stigmatization process is based
on individual self-recognition and judgment after online practice
and experience (79).

A recent study has pointed out that 80% of Australian youth
play games online and gamble, and 1–5% of them are addicted
to these kinds of activities (80). These Australian youth enjoy the
convenience and excitement that the internet brings, but they are
not well-equipped to deal with the psychological problems that
arise therein. They do not have effective coping strategies.

In a developed country of immigrants, the youth of multi-
cultural Australia have a significant prevalence of psychological
distress and tendencies toward stigmatization (81). Youth with
mental disorders are reluctant to seek help, and they lack
relevant knowledge to adequately deal with their own problems
(82–84). We also found from interviews with participants
that while internet surfing can bring pleasure; it can also
produce self-accusations and anxiety. Mental frustrations have
emerged, leading many youths to believe that the internet
is wasting their time, money, and energy. And they have
no idea how to use the internet scientifically and reduce its
harm to their physical and mental health. This gives rise
to the internal stigma of internet surfing. Australian youth
definitely need to use information technology and the internet
in more positive ways – green, environmentally-friendly, and
sustainable ways. Hopefully, corresponding mental problems can
be addressed (85).

Limitations and Future Directions
The findings of this study should be considered in light of
its limitations. First, participants were predominantly recruited

from the southwest of China and New South Wales in Australia.
Thus, the results might not generalize to other geographic
areas or cultures. Additional studies should further examine
and replicate our findings in other regions in China and other
Western samples (e.g., North America). Moreover, the QISIS
was originally developed based on Chinese senior high school
students. Future research should benefit from investigating cross-
cultural invariance of the QISIS by comparing a sample of
Chinese youth directly with Western samples. Finally, data
collection (offline / online) and sample characteristics (e.g., sex
ration, and age) were different in both groups (e.g., Chinese and
Australian populations), and these differences might influence
the results of invariance across the groups. Future studies should
be focus on the aforementioned factors to avoid their influence
on the measurement invariance and comparison of differences in
cross-cultural research.

Despite these limitations, results of the current study
have suggested that the revised QISIS-8 demonstrates strict
measurement invariance across Sino-Australian undergraduates,
as well as satisfactory internal consistency. It holds promise as
a self-report instrument for the assessment of internal stigma of
internet surfing among Chinese and Australian undergraduates.
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