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Self- esteem, which refers to a person’s positive
or negative evaluation of the self[1], has been one of the
most researched constructs in psychology around the

world for at least 40 years. High self-esteem is positive⁃
ly correlated with salutary psychological variables[2],
such as satisfaction with life[3]. By contrast, low self-es⁃
teem is at the root of personal and social problems,
such as the fear of being evaluated negatively by others
[4].
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【Abstract】 Objective: To examine the psychometric properties of a revised Chinese version of the Rosenberg Self-es⁃
teem Scale(RSES-R) for middle school students. Methods: A total of 1,129 middle school students were recruited in this
study. The RSES-R and the Over-Claimed Questionnaire(OCQ) were administered to 621 participants. The RSES-R, Self-
Liking/Self-Competence Scale(SLCS), General Self-Efficacy Scale(GSES), a brief version of the Fear of Negative Evalua⁃
tion Scale-Straightforward(BFNES) and Satisfaction with Life Scale(SWLS) were administered to 443 participants, and 45
participants were re-tested after four weeks. Results: Cronbach’s alpha of the RSES-R was 0.872 for 621 participants and
0.852 for 443 participants, and the test-retest reliability coefficient was 0.813(ICC). Although exploratory factor analysis
(EFA) identified a two-factor solution in which the 5 straightforward items loaded on one factor and the 5 reversed items
loaded on the other, confirmatory factor analysis(CFA) using a random intercept model to control for wording effect support⁃
ed the unidimensional factor structure of the RSES-R. Conclusion: The psychometric properties of the revised Chinese ver⁃
sion of the RSES(RSES-R) are adequate for assessing self- esteem. The results support its use among Chinese middle
school students.
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修订版罗森博格自尊量表在中学生群体中的试用
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【摘要】 目的：本研究意在在中学生群体中对修订版罗森博格自尊量表(Rosenberg Self-Esteem Scale-Revised, RS⁃
ES-R)进行信效度检验。方法：本研究采用方便抽样的方法建立了4个中学生样本，样本量分别为：20、621、443和
45，共计调查1129人次，依次进行条目可理解性检验、项目分析、结构效度检验（聚合效度、区分效度检验、探索性和

验证性因素分析）、效标关联效度检验和信度分析（内部一致性信度、重测信度检验）。本研究采用的RSES-R与传

统RSES相比主要进行了3方面修改：意译条目8为“我瞧不起我自己”；将条目2、6的状语“有时”改为“时常”；重组

条目顺序，降低临近效应对受测者作答的影响。结果：基于样本 2和样本 3估计所得RSES-R的α系数在 0.852-
0.872之间。四周重测组内相关系数为0.813。平行分析和最小平均偏相关系数检验均建议保留2个因子，但这部分

是由于正反向计分条目所引发的条目表述效应所致，故验证性因素分析利用随机截距模型对条目表述效应进行了

控制之后，RSES-R的单维结构得到了支持。RSES-R与二维自尊量表及其分量表的相关在0.698到0.830之间（均

P<0.001）；与过分宣称问卷的d’和 c指标的相关为0.021和0.131，支持了聚合效度与区分效度。与一般自我效能感

量表、惧怕他人否定评价量表和生活满意度量表的相关在-0.243到0.512之间（均P<0.001），支持了效标关联效度。

结论：中文版RSES-R具有较好的信效度，但是其潜在结构会受条目表述效应影响，须进行统计控制。总体而言，中

文版RSES-R是测量中学生自尊的适宜工具。

【关键词】 自尊；修订版罗森博格自尊量表；中学生
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The validity of a study primarily depends on the

reliability of the instrument used to measure self- es⁃
teem. The Rosenberg Self-Esteem Scale(RSES), which
comprises 10 balanced worded items, half of which are
worded in a positive direction and half in a negative di⁃
rection and answered using a 4-point Likert scale for⁃
mat ranging from strongly agree to strongly disagree, re⁃
mains the most widely used instrument for assessing in⁃
dividual levels of self-esteem[5]. In addition, since the
1990s, the RSES has been used in studies of common
method variance[6] due to its absolute balanced struc⁃
ture.

The RSES has been translated into Chinese and
used among Chinese-speaking populations frequently⁃
over the last three decades[7，8]. However, deficiencies of
the extant Chinese versions of the RSES remain unre⁃
solved. The details of these problems follow.

Before proceeding, an important distinction be⁃
tween the two English versions of the RSES must be
made. These two versions share the same content pre⁃
sented in different orders(the reason two English ver⁃
sions of the RSES exist is beyond the scope of this arti⁃
cle). Consequently, in most studies, the item number in
the translated RSES depends on the English version
chosen as the source version. In the current study, the
version published in 1965 is referred to as RSES-O(i.
e., original version), in which items 2, 5, 6, 8, and 9 are
reverse-worded items[5]. In the alternative version, RS⁃
ES-A, the reverse-worded items are items 3, 5, 8, 9,
and 10[9]. The item“I wish I could have more respect
for myself”is the only item assigned the same number
(8) in both versions; thus the term“item 8”used in the
following sections is unambiguous.

The“dilemma of item 8,”widely discussed in pre⁃
vious studies using Chinese versions(as well as other
non-English versions) of the RSES, refers to the inferi⁃
or psychometric properties of item 8 compared to other
items, and data suffered from poor reliability and low
or even negative factor loadings[7，8]. A widely acknowl⁃
edged explanation is that the subjunctive wording of
item 8 may have caused“item verification difficulty”
among Chinese subjects[10]. More specifically, the word

“wish”could imply a desire to improve rather than rec⁃
ognition of the absence of self- respect in the Chinese

context.
Some distinct approaches to addressing the prob⁃

lems of item 8 have been proposed. Some researchers
prefer to retain the scale’s original scoring direction by
revising the wording of item 8[7], which seems to be rea⁃
sonable because it retains the original absolute bal⁃
anced construct of the RSES, preserving its consisten⁃
cy with other language versions to make scoring, com⁃
paring means and testing measurement invariance
across samples more convenient. Among underage or
less educated populations, liberal translations of item 8
that attempt to retain the subjunctive mood in its Chi⁃
nese expression also exhibited low factor loadings[7].
These outcomes suggest that the subjunctive mood of
item 8 should be adapted in a more concise and direct
way for young or less educated respondents, such as
middle school students.

Previous studies using the RSES-A[7，8] have dem⁃
onstrated that when fitting the one- factor model, the
factor loadings of item 9(“I certainly feel useless at
times”) and item 10(“At times I think I am no good at
all”) were higher and more similar than other sequen⁃
tial items with the same scoring direction. These find⁃
ings indicate that items 9 and 10 are strongly influ⁃
enced with relatively similar intensity by latent vari⁃
ables. Researchers have increasingly argued that all
items in the RSES-A may be influenced by a method
effect due to differences in the wording of the items[11].

The deviant covariate between items 9 and 10
might be triggered separately or simultaneously by the
following factors. ①Identical temporal adverbial phras⁃
es are used. ②The predicative in the two items have
nearly identical implications. Because of the similari⁃
ties in the temporal adverbials and predicative, these
two items, when translated into Chinese, share the
same meaning expressed with synonyms. In other
words, in Chinese, these two items ask the same ques⁃
tion in very slightly different ways. ③The proximate ef⁃
fect increases the co-variation between two items that
are near each other and scored in the same direction[12].

The combined rather than individual contribu⁃
tions of these factors produce a deviant covariate be⁃
tween items 9 and 10 of the Chinese version of the RS⁃
ES-A. Thus, two steps should be implemented to re⁃
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solve this problem. First, temporal adverbials such as

“at times”should be changed to“often”or“always”in
agreement with the remaining items. Second, the RS⁃
ES- O, in which these two items are separated from
each other, should be used as the source version to
avoid potential proximate effects.

Self-esteem has recently been integrated into the
context of identity theory based on evidence supporting
the idea that self-esteem is an outcome of the identity
verification process[13]. Thus, levels of self- esteem
among middle school students may be an indicator of
the development of self- identity. Compared to college
students or adults, middle school student participants
are particularly vulnerable to common method variance
due to differently worded items[14]. Thus, a more refined
Chinese version of the RSES that is better adapted to
middle school students and resolves the aforemen⁃
tioned defects could provide better insight into levels
of self-esteem and enable more reliable and valid con⁃
clusions on common method variance among underage
or less educated populations in China. However, no
study has yet explored the psychometric properties of
the RSES among Chinese middle school students.
Therefore, the purpose of the present study was to trans⁃
late, revise and validate the RSES in an adolescent Chi⁃
nese-speaking sample and assess the following psycho⁃
metric properties.
1 Methods

1.1 Samples
The current study was conducted in four phases,

and all of the samples were selected by convenience
sampling methods(Table 1). The sample 1 included 20
subjects to determine the semantic understanding of
the instructions and the item formulation of the Chi⁃
nese version of the RSES. The sample 2 included 621
subjects to explore internal consistency, perform ex⁃
ploratory factor analysis(EFA), and determine diver⁃
gent validity(i.e., the correlation between the RSES-
Revised(RSESR) and indices based on the Over-Claim
Questionnaire). The sample 3 included 443 subjects to
assess internal consistency, conduct confirmatory fac⁃
tor analysis(CFA) and establish convergent validity(i.
e., the correlation between the RSES-R and the Self-

Liking/Self-Competence Scale) and criterion validity(i.
e., the correlation between the RSES-R and the Gener⁃
al Self-Efficacy Scale, the brief version of Fear of Neg⁃
ative Evaluation Scale-straightforward and the Satisfac⁃
tion with Life Scale). The last sample included 45 sub⁃
jects from another independent sample to evaluate reli⁃
ability based on a test-retest at a 4-week interval.

Table 1 Demographics of the 4 samples

Note: a: Total % are not 100% for the reason of rounding off
1.2 Materials
1.2.1 Chinese Versions of the Rosenberg Self- Es⁃
teem Scale- Revised(RSES- R) The RSES- O was
chosen as the source version in the current study. In
this version, items 2, 5, 6, 8, and 9 are reverse-scored
items. Participants were asked to indicate the extent to
which each item describes them on a 4- point Likert
scale ranging from 1(not true) to 4(very true). Scores
ranged from 10 to 40, with higher composite scores in⁃
dicating a more positive self-evaluation. Because a“for⁃
ward-backward”procedure was applied to the transla⁃
tion of the RSES-A in previous studies[7，8], the current
study first reordered the translated items according to
the RSES-O. Item 8 was retranslated as“I look down
on myself”; and the temporal adverbial phrase“at
times”in items 2 and 6 of the reordered version(in line
with the RSES-O) was replaced with“often”and“al⁃
ways”, respectively. These three items were reviewed
by a panel of experts. After the pilot test, the final Chi⁃
nese versions of the RESE-R were completed.
1.2.2 Self-Liking/Self-Competence Scale(SLCS)
The SLCS is a 16- item scale composed of two sub⁃
scales, self- liking(SL) and self- competence(SC), that

Demographic
characteristics
Gender(N (%))
female
male
missing
Grade(N(%))
7
8
9
10
11
12
missing

Sample 1
(N=20)

10 (50)
10 (50)

20 (100)

Sample 2
(N=621)

308 (49.6)
301 (48.5)
12 (1.9)

83 (13.4)
149 (24.0)
102 (16.4)
116 (18.7)
100 (16.1)
66 (10.6)
5 (0.8)

Sample 3a

(N=443)

219 (49.4)
216 (48.8)

8 (1.8)

91 (20.5)
58 (13.1)
53 (12.0)
97 (21.9)
101 (22.8)
36 (8.1)
7 (1.5)

Sample 4
(N=45)

24 (53.3)
21 (46.7)

45 (100)
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uses a 5-point Likert scale ranging from 1(strongly dis⁃
agree) to 5(strongly agree). The SLCS is used to assess
respondents’positive or negative self-evaluation from
two different but correlated perspectives. The psycho⁃
metric properties of the Chinese version of the SLCS
have been validated and tested[15]. In the current study,
Cronbach’s alpha of the Chinese version of the SL, SC
and total SLCS was 0.856(0.835-0.875), 0.810(0.782-
0.836) and 0.902(0.888-0.915), respectively.
1.2.3 Over-Claimed Questionnaire(OCQ) The OCQ
is a 150- item scale that uses a 5- point Likert scale
ranging from 1(never heard) to 5(very familiar) to as⁃
sess respondents’level of self- enhancement. Each
item of the COQ is a term in a specific domain, but 30
terms are nonexistent(i.e., fictional). Thus, a respon⁃
dent who claims to be familiar with the nonexistent
terms to any degree is considered to be responding in a
self- enhancing manner. The psychometric properties
of the Chinese version of the OCQ have been tested
among Chinese middle school students[16]. Alpha coeffi⁃
cients ranged from 0.584 to 0.767 for d’and from
0.887 to 0.906 for c.
1.2.4 General Self-Efficacy Scale(GSES) The GSES
is a 10- item scale that uses a 4- point Likert scale
ranging from 1(strongly disagree) to 4(strongly agree) to
measure the respondent’s global confidence in his or
her coping ability in a wide range of demanding or nov⁃
el situations. Scores range from 10 to 40, with higher
scores indicating greater levels of self- efficacy. The
psychometric properties of the GSES have been tested
in Chinese adolescents[17]. In the current study, Cron⁃
bach’s alpha of the GSES was 0.864(0.844-0.883).
1.2.5 Brief Version of the Fear of Negative Evalua⁃
tion Scale- Straightforward(BFNES) The BFNES is
an 8- item scale derived from the original 12 items of
the brief version of the Fear of Negative Evaluation
Scale. The items of the BFENS utilize straightforward
wording and are scored on the basis of a 5-point Likert
scale ranging from 1(strongly disagree) to 5(strongly
agree) to assess the respondent’s level of fear of nega⁃
tive evaluation, with higher scores indicating greater
levels of fear of negative evaluation. The psychometric
properties of the Chinese version of the BFNES have
been tested[4]. In the current study, the original 12-item

scale was used to collect data, but only 8 straightfor⁃
wardly worded items were analyzed. Cronbach’s alpha
of the BFENS was 0.859(0.838-0.878).
1.2.6 Satisfaction with Life Scale(SWLS) The
SWLS is 5-item scale that uses a 7-point Likert scale
ranging from 1(strongly disagree) to 7(strongly agree) to
assess respondents’ general feelings of satisfaction
with life. Scores ranged from 5 to 35, with higher
scores indicating greater satisfaction. The psychomet⁃
ric properties of the SWLS have been tested and used
in Chinese adolescents[18]. In the current study, Cron⁃
bach’s alpha of the SWLS was 0.777(0.742-0.808).
1.3 Procedure

All questionnaires were administered during a
class meeting with the assistance of the teacher in
charge of the class. Participants were asked to com⁃
plete a questionnaire in which the criterion scales were
followed by the RSES-R. All questionnaires were sub⁃
mitted anonymously, with the exception of the question⁃
naire used for Sample 4.
1.4 Analytic strategy

First, the descriptive statistics(i.e., mean, stan⁃
dard deviation, skew and kurtosis) of each item and the
total scores of the RSES-R and all criterion variables’
total scores were calculated for Samples 2 and 3. A
multivariate normal distribution test was also conduct⁃
ed using the same samples. The internal consistency(as⁃
sessed twice with Samples 2 and 3) of the RSES-R was
assessed using Cronbach’s alpha. The two- way ran⁃
dom intra-class coefficient for the absolute agreement
of the single measure(ICC (A, 1)) was used in the cur⁃
rent study to evaluate the test- retest reliability of the
RSES-R using Sample 4.

To analyze the underlying structure of the RSES-
R, EFA and CFA were performed. EFA was conducted
on Sample 2. The minimum average partial test(MAP)
and parallel analysis(PA) were used because these two
methods are considered the most appropriate approach⁃
es to determine the number of factors for retention. Ac⁃
cording to the results of MAP and PA, the number of
factors extracted was fixed, and the type of rotation was
identified as geomin rotation. Based on the results of
EFA, CFA was conducted primarily to test the most
suitable model of the RSES- R among six alternative
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models using Sample 3. Model 1(M1) was a one-factor
model, consistent with the original unidimensional con⁃
struct of the RSES and the result of the MAP. Model 2
(M2) was a correlated two- factor model identified by
the previous PA with five straightforwardly worded
items loaded on one factor and five reverse- worded
items loaded on the other factor. Model 3(M3) was an⁃
other correlated two-factor model in which items 2 and
6 were loaded on one factor and the remaining items
were loaded on the other factor to test whether the adap⁃
tation of temporal adverbial phrases in items 2 and 6
could remove covariance due to transient self- esteem
between the two items. Model 4(M4) was a bi- factor
model in which all items loading on a g factor repre⁃
sented global self-esteem; all straightforwardly worded
items loading on a specific factor represented the
straightforward-wording effect, and all reverse-worded
items loading on an another specific factor represented
the reverse-wording effect. The variances of all three
factors were set to 1 for model identification. The latent
variables were not allowed to correlate with each other.
Model 5(M5) was also a bi- factor model. M4 and M5
differed in that the correlation between the two specific
factors was estimated freely in M5. Model 6(M6) was a
random intercept model[19] in which all items were dif⁃
ferently influenced by only one trait factor representing
an individual’s latent trait of self-esteem. In addition,
all items were equally influenced by a random inter⁃
cept factor to capture the systematic variance of differ⁃
ent participants in response to the straightforwardly
and reverse-worded items.

Convergent validity was assessed by correlating
the RSES-R and the other instruments measuring self-
esteem(SLCS) using Sample 3. Divergent validity was
assessed by correlations between the RSES-R and indi⁃
ces d’and c based on the instrument measuring self-
enhancement(OCQ) using Sample 2.

Concurrent validity was assessed using correla⁃
tions between the RSES- R and self- efficacy(GSES),
fear of negative evaluation(BFNES) and life satisfaction
(SWLS) using Sample 3. Based on previous studies, the
expected correlation between the RSES-R and GSES
and SWLS should be positive[3，20], and the correlation
coefficient between the RSES- R and the BFNES

should be negative[4].
Descriptive statistics, Cronbach’s alpha, ICC(A,

1), MAP and all bivariate correlation analyses were per⁃
formed using IBM SPSS Statistics 20.0 with pairwise
deletion of missing data. The EFA, PA, CFA, and mul⁃
tivariate normal distribution test were performed using
Mplus 7.0. Because some data were missing and the
normality assumption was not sustained, the full infor⁃
mation maximum likelihood estimator with robust stan⁃
dard error and the Bayesian estimator(used in CFA of
M6) were employed for Samples 2 and 3, respectively.
2 Results

2.1 Descriptive Statistics
The multivariate skew of the RSES-R was 7.477

in Sample 2 and 9.932 in Sample 3. The multivariate
kurtosis of the RERS-R was 158.619 in Sample 2 and
160.533 in Sample 3. All P- values of these coeffi⁃
cients were less than 0.001.
2.2 Reliability

For Sample 2, Cronbach’s alpha coefficient of the
RSES-R was 0.872(0.856- 0.887). For Sample 3, the
coefficient was 0.852(0.834-0.869). For Sample 4, the
ICC(A, 1) for the 4-week test-retest was 0.813(0.686-
0.893).
2.3 Exploratory factor analysis(EFA)

With MAP, the average squared and fourth power
partial correlation coefficients were smallest(0.0333
and 0.0020, respectively) after the first principal com⁃
ponent was removed from the original correlation ma⁃
trix, thereby indicating that no further components
needed to be extracted from the matrix and that only
one factor should be retained. With PA, the third eigen⁃
value of raw data was smaller than the average of the
third average eigenvalues of random data sets(n=500)
with the same number of variables and sample size
(0.779 vs. 1.095). Consequently, item variance due to
the third common factor was smaller than variance due
to random factors, thus indicating that only two factors
should be extracted from the original data.

1- to 3- factor models with geomin rotation were
tested with the RSES- R. The fit indices and factor
loadings with geomin rotation are presented in Tables 2
and 3, respectively.The 3-factor model of the RSES-R
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resulted in excellent fit indices in which all five
straightforwardly worded items were loaded on the first
factor and items 2, 5, and 6 were loaded on the second
factor. However, there were no significant factor load⁃
ings at the 5% level loaded on the third factor. The 2-
factor model of the RSES-R, in which all straightfor⁃

wardly worded items were loaded on one factor and re⁃
verse-worded items were loaded on the other, resulted
in second-best fit indices. The raw eigenvalues of two
factors are 4.650 and 1.159, respectively. However, the
correlation coefficient between these two factors was
high (r=0.671, P<0.001).

Model
EFA 1-factor
EFA 2-factor
EFA 3-factor
CFA M1
CFA M2
CFA M3
CFA M4
CFA M5b

CFA M6

χ2

266.174
95.663
75.361

187.295
104.393
153.690
71.418
65.619

104.616

SCFa

1.375
1.272
0.854
1.341
1.287
1.337
1.180
1.163
1.304

df
35
26
18
35
34
34
25
25
34

CFI
0.855
0.956
0.964
0.872
0.941
0.900
0.961
0.966
0.941

TLI
0.814
0.924
0.910
0.836
0.922
0.867
0.930
0.939
0.922

SRMR
0.062
0.029
0.021
0.056
0.036
0.051
0.031
0.029
0.037

RMSEA(90% CI)
0.103 (0.092 - 0.115)
0.066 (0.052 - 0.080)
0.072 (0.055 - 0.089)
0.099 (0.085 - 0.113)
0.068 (0.054 - 0.084)
0.089 (0.075 - 0.104)
0.065 (0.047 - 0.083)
0.061 (0.043 - 0.079)
0.068 (0.054 - 0.084)

item
1
2
3
4
5
6
7
8
9

10

M4b (un-correlated)
gf

0.566
0.781
0.537
0.436
0.638
0.750
0.493
0.766
0.749
0.528

sf
0.454
0.484
0.374

0.433

0.376

0.358

-0.019
0.142

-0.243
-0.297

rf
M5b (correlated)

gf
0.182
0.071
0.184
0.196
0.267
0.213
0.236
0.594
0.592
0.351

sf
0.717
0.692
0.535

0.605

0.565

rf
0.831

0.584
0.739
0.562
0.531

M6 (random intercept model)
T (95% CrI)c

0.671（0.608～0.726）
0.711（0.653～0.760）
0.665（0.601～0.720）
0.535（0.458～0.604）
0.639（0.573～0.697）
0.705（0.649～0.755）
0.612（0.544～0.673）
0.723（0.677～0.771）
0.705（0.647～0.755）
0.623（0.554～0.682）

RI (95% CrI) c

0.239 (0.206～0.274)
-0.210 (-0.241～-0.180)
0.241 (0.206～0.276)
0.266 (0.230～0.304)

-0.206 (-0.236～-0.177)
-0.210 (-0.241～-0.180)
0.230 (0.197～0.264)

-0.239 (-0.274～-0.206)
-0.218 (-0.250～-0.188)
0.233 (0.201～0.267)

Table 3 the factor-loadings of EFAa

Note: a: boldface means significant at 5% level in EFA
2.4 Confirmatory factor analysis(CFA)

M6 was chosen as the optimal model because ①

the theoretical assumption of the structure was unidi⁃
mensional; ②the ratio of the trait variance and method
effect variance(1:0.035) was reasonable; and ③ the
magnitude of factor loading due to the trait factor was
greater than factor loading due to the method effect. Af⁃
ter testing the model fit, the Bayesian estimator was
used to calculate the credibility interval of the items’
factor loadings based on M6. The models’fit indices
are presented in Table 2, and the factor loadings are
presented in Table 4. The results for the other models
demonstrated that the factor loadings between items 1
and 3 were approximations, and thus these two factor
loadings were set as equal in M5 for identification.

Table 2 The EFA and CFA’sfit indices of the alternative models

Note: a: SCF=Scaling Correction Factor for MLR, b: the factor loadings of item 1 and 3 were set to be equal for model identification

item
1
2
3
4
5
6
7
8
9

10

1-factor
F1

0.635
0.696
0.590
0.519
0.590
0.694
0.591
0.712
0.698
0.617

2-factor
F1
0.753
0.039
0.749
0.446
0.199
-0.057
0.642
-0.004
0.010
0.517

F2
-0.002
0.702
-0.048
0.134
0.436
0.795
0.038
0.762
0.729
0.175

3-factor
F1
0.791
0.001
0.780
0.481
0.197

-0.095
0.715
0.007
0.002
0.565

F2
0.026
0.772
-0.022
0.094
0.452
0.846
-0.042
0.683
0.648
0.115

F3
-0.263
-0.057
-0.247
0.014

-0.046
0.011
0.020
0.294
0.433
0.045

Table 4 the factor-loadings of CFAa

Note: a: boldface means significant at 5% level; b: gf=g factor, sf=straightforward worded effect factor, rf=reverse worded effect factor; c:
CrI=Credibility Interval estimated by Bayesian estimator
2.5 Convergent, Divergent and Concurrent Va⁃
lidity

For convergent validity, the correlation coefficient
between the total score of the RSES-R and the total
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score of the SLCS and its two subscales was high, rang⁃
ing from 0.698 to 0.830(Ps<0.001). For divergent valid⁃
ity, the correlation coefficients between the total score
of the RSES-R and d’and c were 0.021(P=0.597) and

0.131(P=0.001), respectively. For concurrent validity,
the correlation coefficients between the RSES-R and
all criterion variables were consistent with expectations.

Table 5 The results of the convergent and criterion validity test

3 Discussion

The underlying structure of the RSES is suscepti⁃
ble to a number of factors: ① its straightforwardly re⁃
versed scoring, particularly the subjunctive mood of
item 8[7]; ②the temporal adverbial phrasing“at times”
in certain items[11]; and ③the proximate effect in cer⁃
tain versions[12]. To modify and perfect the RSES, the
current study implemented several modifications: ①a
liberal translation of item 8 as“I look down on my⁃
self”; ②replacement of the temporal adverbial phrase

“at times”in items 2 and 6 with the terms“often”and
“always,”respectively; and ③ a reordering of items.
The current study also provides the first comprehensive
analysis of the psychometric properties of the RSES-R,
which addresses the aforementioned shortcomings to
more accurately evaluate Chinese middle school stu⁃
dents. The results confirmed that the RSES-R demon⁃
strated adequate psychometric properties when using a
random intercept model to control for common method
variance caused by straightforward- and reverse-word⁃
ing effects.

With respect to the reliability of the RSES- R,
Cronbach’s alpha coefficients for Samples 2 and 3
were similar to the coefficients observed in other stud⁃
ies using different Chinese versions of the RSES, which
ranged from 0.83 to 0.86[7，8]. The high value and rela⁃
tively small standard error(0.041) of the 4- week ICC
indicated that the total score of the RSES-R was stable
across time.

With regard to construct validity, for item 8, the
plus-minus sign of the factor loading was the same as

other reversely scored items both in EFA and CFA. In
addition, the value of item 8 was relative to the values
of other reverse- worded items. These results suggest
that the revised item 8 measured the same underlying
construct in the same direction as the other reverse-
scored items of the RSES-R. Furthermore, the Pear⁃
son’s correlation coefficient between item 8 and the d’
and c derived from the OCQ was low and non-signifi⁃
cant(r=0.035, P=0.390, r=0.056, P=0.161, respective⁃
ly), thereby indicating that the revised item did not
measure self- enhancement more effectively. In addi⁃
tion, revisions to the subjunctive mood effectively
avoided item verification difficulties caused by com⁃
mon ways of expression.

For items 2 and 6, the fit indices of the transient-
global model(M3) in CFA were the second worst, with
slight improvements compared to the worst model, the
one- factor model(M1) (adjust Δχ2=45.679, Δdf=1, P<
0.01); the correlation between“transient”and“global”
self- esteem factors was high(r=0.835, P<0.001), thus
indicating that these two items measured the same un⁃
derlying construct as other items of the RSES- R.
These results suggest that, at a minimum, the extra co⁃
variate between these two revised items had limited in⁃
fluence on the underlying construct of the RSES-R.

For the total RSES-R, two relatively strict strate⁃
gies(MAP and PA) were employed to determine the
number of factors that were retained in the EFA. No
previous study has used such strategies to test the facto⁃
rial validity of the RSES. Considering the unidimen⁃
sional assumption of the RSES-R, a MAP suggesting
that one factor should be retained performed better

RSES-R
SL
SC
GSES
BFNES
SWLS

RSES-R

0.830***
0.698***
0.512***

-0.243***
0.414***

SL

0.739***
0.504***

-0.317***
0.403***

SC

0.581***
-0.313***
0.386***

GSES

-0.174***
0.234***

BFENS

-0.171***

SWLS N
436
437
440
434
432
441

mean
29.66
27.84
24.23
24.47
26.12
6.90

SD
5.45
6.04
5.51
5.71
7.15
2.97

Note: **P<0.01; ***P<0.001, a: the samples are different from the table 1 as the missing data
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than a PA suggesting that two factors should be re⁃
tained. As such, at least in the current study, the PA
failed to eliminate the common method variance
caused by the straightforward- reverse wording effect
from the survey data. A possible explanation is that the
PA can only exclude the common variance caused by
certain latent factors that are smaller than that caused
by random factors. In the current study, although some
systemic errors, such as transient-global self-esteem,
were controlled, the common method variance due to
the different scoring directions as one type of system er⁃
ror was still larger than the random error, further con⁃
firming that the item wording effect was not a negligi⁃
ble system error on a balanced scale. In addition, al⁃
though the two-factor solution was consistent with pre⁃
vious studies that have used other Chinese language
versions of the RSES[7，8], the high correlation coefficient
of the two- factor solution of EFA indicated that these
two factors could be combined into one; this implicatio⁃
nis also confirmed by the results of MAP.

To confirm whether the common method variance
distorted the underlying construct of the RSES-R, 6 al⁃
ternative models were tested in CFA. M6 was chosen
as the optimal model because ①it explained the scores
of the RSES- R as“unidimensional traits”plus a

“method effect”consistent with its theoretical unidi⁃
mensional construct; ②the ratio between trait variance
and method effect variance was reasonable, indicating
that the variance in score due to the assumed trait was
much larger than variance due to the assumed method
effect; and ③the magnitude of factor loading due to the
assumed trait was significantly greater than factor load⁃
ing due to the assumed method effect. The Bayesian es⁃
timator revealed that the credibility interval of all
items’factor loadings in M6 were acceptable, thus also
indicating that the random intercept model was a rea⁃
sonable model.

In support of convergent validity, the correlation
coefficient between RSES-R and the SLCS, another re⁃
liable and valid instrument for measuring self-esteem,
was high, as expected. In support of divergent validity,
the non- significance of the correlation coefficient be⁃
tween the total score of the RSES-R and d’as well as
the low correlation coefficient between the RSES- R

and c indicates that the underlying constructs of the
RSES-R(i.e., self-esteem) and the OCQ(i.e., self-en⁃
hancement, the willingness to improve oneself or a re⁃
sponse bias) could be sufficiently distinguished from
each other. In addition, the correlation coefficient of
convergent validity was greater than that of divergent
validity.

In support of the current validity, all correlation
coefficients between the RSES-R and the criterion in⁃
struments were significant at the 5% level. Further⁃
more, the signs of these coefficients were consistent
with the results of previous studies.

Several limitations of the current study should be
noted. First, with regard to EFA, whether the MAP per⁃
formed better than PA as an isolated phenomenon in
the current study was not tested and is thus a question
worth further exploring. Second, with regard to CFA,
whether the factor loadings in M4 and M5 were isolated
phenomena in the current study was also not tested. Nu⁃
merous previous studies have confirmed the bi- factor
model(M4) or its variant(M5) as optimal models. Third,
although the results of both EFA and CFA indicated
that the deficiencies associated with items 2 and 6
were at least partially resolved, the modification index
suggested that there was still some substantial covari⁃
ance between these two items. One possible explana⁃
tion is that when expressing these sentiments in Chi⁃
nese, the predicative of these two items are synonyms.
Thus, in the future, with the aid of a generalizability
analysis, researchers may opt to delete one of these
items to make the RSES more parsimonious. Fourth,
the predictive validity of the RSES- R was not con⁃
firmed because of an unavoidable defect in cross-sec⁃
tional studies. Future studies may examine these issues.
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