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Abstract:

Recent research has explored the academic self-efficacy of students in higher
education and its impact on learning engagement. In graduate learning
environments, academic self-efficacy is a key motivator influencing students’
motives, educational achievement, and self-directed study ability. However,
the Chinese adaption of the Academic Self-Efficacy Scale for Graduate
Students (ASES-G) has not been systematically validated, which limits the
development of related research to some extent. Therefore, the primary aim of
this study is to adapt the Academic Self-Efficacy Scale (ASES) into a Chinese
context and to assess its validity and reliability for graduate students in China.
In this study, the original ASES was first culturally adapted and translated, and
then experts were invited to assess its content validity. A two-step method was
implemented to evaluate validity and reliability based on this. Exploratory
factor analysis and reliability analysis were conducted to evaluate the construct
validity and internal consistency of the scale; thereafter, the split-half reliability
was calculated to validate the scale’s stability further. This study employed
IBM SPSS Statistics for statistical analysis, revealing a Cronbach’s alpha of
0.886, indicating high reliability. The findings in this study suggest that the
Chinese ASES-G demonstrates good validity and reliability among Chinese
graduate students, making it a valuable tool for evaluating academic self-
efficacy in forthcoming higher education research.
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Introduction

With the global spread of higher education and the intensification of academic competition,
academic challenges at the graduate level are becoming increasingly significant. In China,
graduate students not only face high academic demands but also need to find a balance between
research, employment, and personal development. In this process, academic self-efficacy
(ASE) plays a crucial role in an individual’s belief in their ability to accomplish academic tasks
(Bandura, 1997). It has been shown that higher ASE promotes motivation, enhances academic
engagement, and improves learning outcomes (Dogan, 2015; Meng & Zhang, 2023). However,
there is still some controversy about the cross-cultural applicability of ASE measurement tools,
especially in Chinese graduate students, and the validity and reliability of their measures have
not been systematically validated. Accordingly, this study sought to conduct an in-depth
examination of the applicability of the Academic Self-Efficacy Scale for Graduate Students
(ASES-G) to ensure its scientific validity and cultural appropriateness.

The theoretical basis for ASE is derived from Social Cognitive Theory (SCT), with an emphasis
on the influence of an individual’s beliefs on behaviour and achievement (Bandura, 1986). In
higher education, ASE typically involves mastery of academic tasks, time management, and
problem-solving skills (Zajacova et al., 2005). Lately, with the expansion of graduate
education, the psychological adjustment, academic stress, and career planning of graduate
students have received increasing attention (Kleine et al., 2023; Shafaei & Razak, 2016).

However, current measurement tools for ASE are mainly constructed based on Western
educational environments, and there remains uncertainty about their applicability to Chinese
graduate students. Meanwhile, China’s graduate education system has its own distinct
characteristics, such as an emphasis on mentorship, research training, and thesis publication
requirements, which may affect students’ belief in their academic abilities (Xiao et al., 2022;
Zhang et al., 2020). Moreover, cultural background also affects an individual’s self-efficacy,
such as collectivist cultures that place more emphasis on social recognition and group support,
which differs from Western cultures that emphasise individual achievement (Ahn et al., 2016;
Klassen, 2004; Parra & Geriguis-Mina, 2021). Therefore, there may be some limitations in
directly adopting existing ASE measurement tools in the Chinese context.

The aim of this research was to evaluate the psychometric properties of the Chinese ASES-G
for its relevance to a cohort of Chinese graduate students. It is expected to provide a feasible
and reliable instrument to measure the ASE of Chinese graduate students in subsequent studies,
and to provide data support for higher education policymakers, thus promoting graduate
students’ academic development and mental health.

Literature Review

Academic Self-Efficacy (ASE)

Bandura originally used the term “self-efficacy” in SCT to describe the beliefs an individual
has about accomplishing a task (Bandura, 1977). This belief affects an individual’s emotional
experience, cognitive processes, behavioural responses, and self-drive when confronted with a
problem (Bandura, 1997). According to Bandura (1997), verbal persuasion, alternative
experiences, direct experience, and emotional and physiological states are the principal sources
of self-efficacy. Research indicates that self-efficacy beliefs influence an individual’s cognitive
processes, emotional experiences, self-motivation, and behavioural performance and can be
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enhanced by successful experiences on tasks, observations of others, positive feedback, or
physiological cues (Zulkosky, 2009).

In the field of education, the concept of self-efficacy has been concretised as ASE, which is an
individual’s belief that they are able to successfully complete a specific academic task to an
expected standard (Schunk, 1991), and it is highly correlated with students’ motivation,
learning strategies, and achievement (Abdolrezapour et al., 2023; Honicke & Broadbent, 2016;
Zimmerman, 2000). First, students’ motivation to learn is significantly affected by their ASE.
Students who possess elevated levels of ASE often possess a heightened confidence in their
capacity to effectively accomplish academic assignments and therefore show higher intrinsic
motivation and cognitive involvement in the learning process (Bouffard-Bouchard, 1990;
Hidajat et al., 2023; Wu et al., 2020). Specifically, these students are more inclined to set
challenging goals and maintain a positive attitude and sustained effort during the learning
process (Schunk, 1990; You, 2018). Conversely, students with low ASE may avoid challenging
tasks due to fear of failure, which in turn affects their educational achievements (Han et al.,
2017). In other words, ASE not only determines students’ willingness to take the initiative to
learn but also affects their persistence in challenges.

In addition, ASE is closely interrelated with students’ strategies for learning. Research reveals
that higher ASE students are more inclined to utilise deep learning strategies, including
information integration, critical thinking, and self-adjustment of the studying process (Li et al.,
2018; Zimmerman, 1989). They are able to plan and manage their time effectively during the
learning process, actively seek help, and adopt adjustment strategies to solve problems when
they encounter difficulties (Liu et al., 2023). Instead, students with lower self-efficacy may
have inappropriate learning strategies together with negative emotions, which in turn lead to
difficulties in learning (Li et al., 2023). Additionally, students’ academic success is
significantly impacted by their level of ASE. Empirical research has demonstrated that students
with high ASE usually achieve improved academic results (Al-Abyadh & Abdel Azeem, 2022,;
Basith et al., 2020). This is not only because they put more effort into the learning process, but
also because of their enhanced resilience and adaptability in responding to academic challenges
(Cassidy, 2015; Riswantyo & Lidiawati, 2021).

Measurement Tools for ASE

ASE has attracted significant concern in recent years across all educational tiers due to its
pivotal role in the learning process. A significant amount of the studies has been invested in
validating the Academic Self-Efficacy Scale (ASES) to ensure its applicability in different
groups and cultural contexts. For example, Jinks and Morgan (1999) specifically designed a
set of scales to measure children’s ASE in different subject areas; and Dullas (2018) developed
and validated a set of ASES for secondary school students using a mixed research approach.
In addition, Owen and Froman (1988) developed an ASES with 33 items for a group of college
students and passed the preliminary reliability test, which established the scale as an important
position in the study of college students’ groups and became a reference tool for many related
studies. There are also discipline-specific ASES such as mathematics (Clemente et al., 2024;
Zakariya, 2022), science (Han et al., 2024; Webb-Williams, 2018), and language, among others
(Sunetal., 2021; Zhou et al., 2023).
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However, existing ASES tools and theoretical frameworks are mainly derived from Western
studies, with less consideration of the cultural context’s impact on its development. Recently,
with the emphasis on the cultivation of high-level professionals, scholars have begun to pay
attention to the ASE of graduate student groups, gradually expanding the scope of the
application of ASE research (Cheng et al., 2019; Safarzaie et al., 2017; Tiyuri et al., 2018).
Nevertheless, relevant studies have mainly focused on English-speaking countries or
undergraduate groups, and ASES for graduate students, especially those with a Chinese
background, is still relatively lacking. Existing studies are still deficient in the applicability and
reliability testing of measurement tools, especially the ASES for Chinese graduate students
have still not been systematically validated. In addition, most of the existing measurement tools
have a large number of items, which may increase the participants’ burden of filling in the
answers and are not conducive to their generalisation and application in large-scale studies or
educational assessments. Therefore, constructing a set of concise and valid ASES-G that
applies to Chinese graduate students is important to fill the research gaps, improve the accuracy
of measurement, and promote research in related fields.

Methodology

The ASES-G for this study was selected from Duncan and McKeachie’s (2005) Motivated
Strategies for Learning Questionnaire (MSLQ), and the researcher adapted the content to the
cultural context to suit graduate students’ academic learning in the Chinese context. In addition,
three language experts were invited to use the back-translation method to obtain the Chinese
version of the scale. Subsequently, three educational experts assessed the content validity of
the ASES-G. Finally, we conducted an exploratory factor analysis (EFA) of the Chinese ASES-
G and validated its reliability through a pilot and formal study to ensure its applicability to
Chinese graduate students.

Participants

According to Field (2009) and Tabachnick and Fidell (2013) recommendations, participants
should reach 5-10 times the number of items. Therefore, a simple random sampling method
was used to select the sample for this study, with 50 (Mage = 23.10; SD =.707) and 100 (Mage
= 23.25; SD = 1.452) Chinese liberal arts graduate students enrolled in coursework from three
public institutions in China, respectively. Due to subject characteristics and the natural
distribution of gender ratios, the proportion of females in both samples was higher than that of
males, 96% and 93%, respectively, which is consistent with the trend of a higher proportion of
females in liberal arts majors.

Instrument

The Chinese ASES-G was selected from the self-efficacy for learning and performance part in
the MSLQ, and the original scale has been validated in a number of countries with satisfactory
validity and reliability (Bong & Hocevar, 2002; Yokoyama, 2021; Yui & Hassan, 2015). In
this study, the Chinese ASES-G contains eight items measured using a five-point Likert scale,
with values ranging from 1 (strongly disagree) to 5 (strongly agree).

Cultural Adaptation and Translation

Since the original ASES was developed in a Western cultural context, direct use of the scale
may result in a decrease in the applicability of some of the items in the Chinese graduate student
population. Therefore, this study first adapted the content of the scale to the cultural context
(cultural adaptation). By refining the terminology to align the scale items with the academic
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context of Chinese graduate students, context-specific terms such as “graduate study” were
added and adapted to match the learning patterns of Chinese graduate students. For example,
“I believe I will receive an excellent grade in my graduate studies”. Thereafter, to ensure the
translation quality and content accuracy of the scale, the back-translation method (Brislin &
Freimanis, 2001) was used to sinicise the scale.

Three language experts were invited to participate in the back-translation of the scale, as shown
in Table 1, all of whom have a bilingual background in Chinese and English and have extensive
teaching and research experience. First, the adapted scale was translated from English to
Chinese by a native Chinese expert A who is proficient in English. The translation process
ensured that the scale was accurate and consistent with the original text, while at the same time
adjusting the expressions to be more in line with the Chinese language usage. Next, another
native English-speaking expert B, who was proficient in Chinese and had not seen the original
adapted scale, back-translated the translated Chinese version back into English. This process
aimed to test whether the translation maintained the conceptual consistency of the original scale
and avoided semantic bias due to cultural differences. Finally, a third expert C, who was
proficient in both Chinese and English, compared and analysed the original scale, the forward-
translated version, and the back-translated version item-by-item and pointed out possible
semantic biases or imprecise expressions. After several rounds of discussions and revisions,
the official scale that best suited the Chinese graduate student population was finalised.

Table 1: List of Language Experts

Expert Education Background Specializations Years of Service
A Master of Arts English Language 8 Years
B Master of Arts English Language 10 Years
C Master of Arts English Language 10 Years

Content Validity of the ASES-G

Content validity is an essential part of the process of scale adaptation or new scale development.
In this study, three experts from the fields of language education, Chinese linguistics, and
educational psychology assessed the content validity of the ASES-G (see Table 2).

Table 2: Profiles for the Content Validation of the ASES-G

No. Educational Background Specializations Teaching Experiences
1 Doctor of Philosophy Language Education Over 30 Years
2 Doctor of Philosophy Chinese Linguistics Over 10 Years
3 Doctor of Philosophy Educational Psychology Over 10 Years

The terminology related to content validity in this study is referenced from Lynn (1986) and
Polit and Beck (2006). In Table 3, the Item-level Content Validity Index (I-CV1) represents the
content validity index of individual items, while Universal Agreement (UA) represents whether
the experts’ ratings of an item are in agreement. Scale-level Content Validity Index/Average
(S-CVI/Ave) is the average of all I-CVIs, and Scale-level Content Validity Index/Universal
Agreement (S-CVI/UA) reflects the proportion of items rated the same by all experts. In
addition, Proportion relevance reflects the proportion of all items rated as “relevant” by a single
expert. For the specific assessment, a dichotomous scoring method (1 = relevant, 0 = irrelevant)
was used. The eight items involved in this study received ratings of 1 from all experts, for
example, the I-CVI, S-CVI/Ave, and S-CVI/UA scores of 1. This indicates unanimous expert
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consensus on the scale items’ relevance and their alignment with the original scale’s
psychometric properties, demonstrating high content validity.

Table 3: Expert Content Validity Evaluation of the ASES-G

Relevance Ratings on the Item Scale by Three Experts

Expertl

Expert2

Expert3

Experts in Agreement

I- CVI

C
>

Item

ASE1
ASE?2
ASE3
ASE4
ASE5
ASEG6
ASE7
ASES8

Proportion
Relevance

PR R RRPR R R

P RRPRRPRRR R

[EEN

P RRPRRPRRR R

[EEN

WWwWwwwww

3

S-CVI/Ave
S-CVI/UA

PR RPRRRPRRER R

1
1
1
1
1
1
1
1
1

[HEN

Results

EFA for the ASES-G

In this study, the original ASES is a one-dimensional construct, but after it was adapted and
sinicised, it needed to be verified for its applicability and validity in the Chinese graduate
student population. Therefore, EFA was used to test the construct validity of the scale and to
ensure that its dimensional structure remained solid in the new research context (Samuels,
2017). EFA also helps to assess the contribution of the items and determine the presence of
potential sub-factors, thus enhancing the measurement quality and reliability of the scale. Table
4 shows the results of the study with a sample size of 50 participants.

Table 4: KMO, Bartlett’s Test, Communalities, and Component Matrix

KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 874
Bartlett’s Test of Sphericity (Approx. Chi-Square) 214.748
df 28
Sig. .000
Communalities Component Matrix
Initial Extraction Component
1
ASE1 1.000 .655 .810
ASE?2 1.000 .564 751
ASE3 1.000 647 .804
ASE4 1.000 .605 778
ASE5 1.000 .566 752
ASE6 1.000 532 729
ASE7 1.000 547 740
ASES 1.000 733 .856
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From Table 4, the results of the Kaiser-Meyer-Olkin (KMO) and Bartlett sphericity test showed
that the KMO was higher than the recommended minimum standard of 0.70, indicating that the
data were suitable for factor analysis (Field, 2009). Furthermore, Bartlett’s test of sphericity
was ¥2 (28) = 214.748, p < 0.001, with a significance level of less than 0.05, indicating that
there was sufficient correlation between the variables to be suitable for factor extraction.
Regarding the common factor variance, the common factor variance of all items in ASES-G
was between 0.532 and 0.733, indicating that the explanatory power of each item of the scale
for the factor was high, which was in line with the requirements of factor analysis.

Thereafter, principal component analysis (PCA) was applied for factor extraction and
combined with a scree plot for dimensionality judgement. From Table 5, the results of the PCA
showed that the eigenvalue of the first factor was 4.850, explaining 60.623% of the total
variance, which was much higher than the recommended criterion of 40% (Hair et al., 2010),
while the eigenvalue of the second factor was only 0.808, which did not meet the criterion of
the eigenvalue of >1 by Kaiser (1960).

Table 5: Total Variance Explained of the ASES-G

Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Cumulative % Total % of Cumulative %
Variance Variance
1 4.850  60.623 60.623 4.850 60.623 60.623
2 .808 10.097 70.720
3 564 7.051 77.771
4 532 6.650 84.421
5 417 5.214 89.635
6 363 4.531 94.166
7 299 3.735 97.901
8 168 2.099 100.000

Figure 1 shows that the eigenvalues after the first factor decreased rapidly and leveled off,
indicating that the adapted Chinese ASES-G is still a one-dimensional structure.
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Scree Plot

Eigenvalue

1 2 3 A 5 6 7 8

Component Number

Figure 1: The Scree Plot for the ASES-G
Combining the results of the KMO test, Bartlett’s test of sphericity, scree plot, and variance
explained, this study verified the applicability of the adapted ASES-G in the Chinese graduate
student population and supported its one-factor structure.

Reliability for the ASES-G

Reliability refers to the ability of a measurement instrument to generate stable and consistent
results over time, across different contexts, or when used by various evaluators (Hair et al,
2010). Cronbach’s alpha is a prevalent measure for evaluating scale reliability, primarily
utilized to quantify the internal consistency and dependability of assessment tools. The method
determines whether a scale can maintain a stable measurement effect across situations by
calculating the correlation between the items (Cronbach, 1951). Generally, Cronbach’s alpha
values of 0.70 or higher suggest that the scale demonstrates strong internal consistency, with
values approaching 1 indicating an even greater degree of reliability (Nunnally, 1978).
Therefore, Cronbach’s alpha, as an important indicator of reliability, is widely used in
education, psychology, and social sciences.

To ensure the reliability of the Chinese ASES-G, a pilot test was conducted with 50 graduate
students. The results are shown in Table 6. Corrected Item-Total Correlation (CITC) is a
measure of the degree of correlation between individual items and the total score of the scale,
and the CITCs of the Chinese ASES-G in this study were all higher than 0.60, implying the
consistency of each item with the overall measurement instrument (Field, 2009). In addition,
the total Cronbach’s coefficient of the ASES-G was 0.905, and the deletion of any of the items
would result in it being lower than 0.905. Hence, each item was retained, indicating that the
Chinese ASES-G had good internal consistency.

Table 6: Reliability of the ASES-G (N = 50)
Item-Total Statistics
Scale Mean if ~ Scale Variance  Corrected Item-  Cronbach’s Alpha if
Item Deleted if Item Deleted Total Correlation Item Deleted
ASE1 26.50 16.296 134 .890
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ASE?2 26.94 16.343 671 .897
ASE3 26.40 16.694 734 .890
ASE4 26.84 16.668 .700 .893
ASE5 26.66 17.045 674 .895
ASEG6 26.38 17.261 .644 .898
ASE7 26.52 17.030 .650 .897
ASES 26.56 16.700 .796 .886
Total Cronbach’s Alpha
0.905

After that, a second round of data collection was conducted by 100 graduate students to further
validate the reliability of the ASES-G using split-half reliability analysis. Split-half reliability
is also a way of reflecting the internal consistency of a scale and is usually calculated through
the Spearman-Brown prediction formula or the Guttman split-half reliability coefficient. If the
scale has good internal consistency, then the measurements of each part should be highly
correlated even if it is divided into two halves.

Table 7: Reliability of the ASES-G (N = 100)
Reliability Statistics

Cronbach’s Alpha Part 1 Value .886
N of Items 42
Part 2 Value 903
N of Items 4°
Total N of Items 8
Correlation between Forms 915
Spearman-Brown Coefficient Equal Length .956
Unequal Length .956
Guttman Split-Half Coefficient 955

Notes: a. the items are: ASE1, ASE2, ASE3, ASE4; b. the items are: ASE5, ASE6, ASE7, ASES.

Table 7 shows that the scale has a Spearman-Brown pretest reliability coefficient of 0.956 and
a Guttman split-half reliability coefficient of 0.955, both of which are greater than 0.90
(Nunnally, 1978), which indicates that the reliability of the instrument is high. In addition, the
Cronbach’s alpha of the two parts of the ASES-G was 0.886 and 0.903 respectively, and the
correlation between the two parts was 0.915, which further supported the reliability of the scale.
Overall, the ASES-G is suitable for subsequent studies.

Discussion

The present study aimed to test the validity and reliability of ASES-G for Chinese graduate
students using expert assessment, EFA, and reliability testing. First, the scale was minutely
culturally contextualised to match the academic background of Chinese graduate students. On
this basis, the study adopted the back-translation method by inviting three language experts to
translate the ASES to ensure that the concepts of the original scale were consistent with the
Chinese version. Three experts in the field of education were thereafter invited to assess the
content validity of the scale. After that, this study employed a two-stage validation process.
Firstly, a pilot test with 50 graduate students assessed internal consistency and item quality.
The results indicated good reliability, with an overall Cronbach’s a of 0.905. Meanwhile, the
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EFA revealed a KMO value of 0.85 and a statistically significant Bartlett’s test of sphericity (p
< 0.001), making it suited for factor analysis. The final factor structure indicated that the scale
was unidimensional, supporting its structural validity.

Secondly, the study was formally measured on 100 graduate students to test the split-half
reliability of the scale. The Spearman-Brown and Guttman coefficients were higher than 0.90,
indicating high reliability. Hence, this research validated the applicability of the ASES-G in a
Chinese graduate student population through expert assessment, a two-stage reliability test, and
factor analysis. It was found that the ASES-G has good content validity, internal consistency,
and construct validity, and can be used as an important tool for measuring ASE in future studies.
However, relying on EFA analysis alone is not sufficient, so future studies may further employ
validated factor analysis (CFA) to validate the relationships between potential variables and
further improve the measurement stability and generalizability of the scale (Marsh et al., 2014).

Implication and Conclusion

In this study, the ASES-G was tested for validity and reliability to verify its applicability to
Chinese graduate students. The ASES-G was obtained through expert translation, and its
content validity was assessed by education experts. Following this, according to the EFA
results, the items of the scale could explain more than 60% of the total variance, indicating that
the ASES-G had good construct validity. In addition, the KMO value for the items exceeding
0.80, indicates good sampling adequacy. Meanwhile, the total Cronbach’s o of the scale was
higher than 0.80, proving that the measurement instrument had good reliability. Therefore, this
study validated the internal consistency of the ASES-G, which can be used to assess the
graduate students’ level of ASE. Future studies could broaden the scope of this research, for
example, by investigating graduate students from different disciplinary backgrounds to test the
cross-situational applicability of the ASES-G across different learning groups. In addition, data
for this study were only gathered at particular times using a cross-sectional research design.
Therefore, future research could adopt a longitudinal design to examine how ASE changes over
time and how it affects students’ academic outcomes. The ASES-G is applicable not only for
educational researchers examining the impact of ASE on learning behaviours and academic
performance, but also by teaching administrators and curriculum designers in higher education
institutions to optimise graduate curriculum, enhance students’ ASE, and thereby improve the
learning experience and academic performance.
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