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Abstract: This study investigated college students’ career maturity as a mediator of the effect of professional identity on academic
achievement. The researchers developed a structural equation model and a research hypothesis using the Chinese college students’
professional identity scale, career maturity scale, and academic achievement scale. After experts’ revision and confirmatory
analysis, the 3 scales had sufficient reliability, validity, and fit. The researchers distributed electronic questionnaires to students in
4 universities in Jilin Province, China, and participants responded using 5-point Likert-type scales. The researchers collected 1,104
valid questionnaires. According to the analysis, college students’ professional identity is a positive predictor of their academic
achievement, and career maturity partially mediates the influence of professional identity on academic achievement. Therefore,
improving Chinese college students’ professional identity may improve their academic achievement, and professional identity can
have a positive effect on academic achievement through career maturity. University administrators and teachers should enhance
the career maturity of college students and promote their professional development.
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Introduction

Higher education is a key determinant of socioeconomic mobility, and the skills cultivated at college and university are
crucial for the sustainable development of society (Tobon & Luna-Nemecio, 2021). In China, several million students
enter colleges and universities every year. In 2019, the gross enrollment rate of higher education in China reached 51.6%,
and the majority of these students enrolled at local provincial application-oriented colleges and universities (China EOL
News Center, 2020). In accordance with the theory of the popularization of higher education, higher education in China
entered the popularization stage in 2019. Trow (1973) noted that in the popularization stage of higher education, college
students pursue areas of study that enable them to adapt to life in a developed industrialized society. However, in a
society where taking exams has become the primary measure of achievement, students are admitted to universities and
select their majors according to their grades, which causes them to experience problems, such as academic
maladjustment and worries about their future career prospects (Lee et al., 2020).

In contrast with Western higher education, in China, it is difficult for college students to change majors once a major has
been selected (Liang, 2011). When students are admitted to Chinese colleges and universities, major adjustment is
permitted (Zhu et al., 2019). However, students who adjust their majors often have insufficient knowledge of their majors
and lack a clear career plan; this can lead to students’ having uncertainty about their learning goals, losing learning
motivation, and becoming bored with their majors, which in turn leads to dissatisfaction with their majors (He et al,,
2019). Professional Identity is crucial for the development of learning behaviors, confidence, and learning motivation
(Jensen & Jetten, 2016). Learning effectiveness may be enhanced through the investigation of student major identities in
application-oriented institutions and by improving students’ their awareness of their majors (Ding, 2019).

College is a period in which students complete required courses and prepare for their careers (Super & Kidd, 1979). The
stronger their professional identity is, the more likely it will be that they can follow their choice of career (Batool &
Ghayas, 2020) and the more prepared for this career they will be. The career maturity of such students is relatively high
compared with peers (Kim & Shin, 2020). Career maturity is developed through a trait by which individuals become
aware of their personalities and abilities, such as by exploring career information and acquiring the skills required for a
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career (Super, 1973). Students with greater career maturity tend to select courses that are necessary for their future
careers (Tekke & Ghani, 2013). As Coertse and Schepers (2004) argue, career maturity is critical in career selection. Low
career maturity causes insufficient career preparation or improper career selection (Atli, 2017). Meijers et al.’s (2013)
research on high school students demonstrates that students thinking about and identifying future careers based on
occupational characteristics strengthens their professional identity and thus enhances their learning motivation. Strong
learning motivation can improve academic achievement (Sivrikaya, 2019). Hahm (2012) reported that students with
greater career maturity had higher academic achievement. Academic achievement refers to competencies gained through
internalizing knowledge, attitudes, and abilities and accumulating work experience (Saroso et al.,, 2019). Academic
achievement can be used to assess the professional abilities of college graduates (Wang & Guo, 2020). Therefore,
professional identity is related to career maturity, and career maturity, as a form of learning motivation, is related to
academic achievement. However, regression or path analysis alone cannot be used to fully describe the relationship
between college students’ professional identity and career maturity and their academic achievement. Structural equation
modeling is a multivariate statistical technique that combines factor analysis and path analysis. Its strength lies in the
quantitative study of the interaction between multiple variables (Kline, 1998). Therefore, exploring the impact of
professional identity on the academic achievement of university students by using structural equation modeling and
whether professional identity affects academic achievement through the mediation of career maturity, which is of great
significance for the employment guidance of college students, is required to provide a theoretical basis for educational
managers’ work.
Literature Review

Professional identity is a process in which learners, on the basis of their perceptions of their majors, accept and associate
with their major (Zeng et al,, 2021) and generate positive major learning behaviors. The process involves learners
transferring emotions and attitudes to their major (Wu, 2020). Major self-concept is defined as students’ perceptions of
their major competence, and professional identity strongly reflects student perceptions of which majors they are capable
of achieving academic success in (Legette & Kurtz-Costes, 2021). Jensen and Jetten (2016) noted that professional
identity is crucial for college students to achieve good learning behaviors, feel confident, and maintain learning
motivation. Strong professional identity stimulates students’ enthusiasm and motivation for learning (Jackson, 2016),
and professional identity can affect students’ career goals, employment competitiveness, and the degree of learning
burnout they experience (Cao et al,, 2020). College students’ professional identity has been demonstrated to exert a
significant predictive effect on academic engagement, learning satisfaction, learning effects (Wang & Liu, 2007), and the
development and mining of their major interests (Poole & Patterson, 2021). Professional identity forms the foundation
of learning in a student’s chosen major. The deeper a student’s major cognition is, the more positive their emotions will
be, and the greater their academic achievement will be (Zhang & Li, 2018). Therefore, this study proposes Hypothesis 1:
College students’ professional identity positively and significantly predicts their academic achievement.

The major that an individual study typically relates to their desired career (Felton et al,, 2007). If positive feelings toward
the major are maintained, students are eager to succeed in the learning process of their major, which promotes their
career development (Owen, 2016). By analyzing the learning outcomes of 35 senior psychotherapy students, Paterson et
al. (2002) observed that confidence in future occupations is one of the core dimensions of professional identity.
Tomlinson and Jackson (2021) also noted that professional identity can improve students’ confidence in their future
careers, improve their self-awareness of their professional behavior, and enhance their career commitment, which can
lead to career success. The higher is an individual’s achievement motivation, the higher their career expectations are.
Achievement motivation also promotes the development of career maturity (Kenny et al., 2010).

Achievement motivation theory posits that, in the process of completing tasks, individuals require internal motivation
for success; that is, an internal driving force motivates individuals to pursue what they regard as important and valuable
and strive to achieve perfection (McClelland, 2005). Bandura (1977) and Bandura and Cervone (1986) have noted that
an individual evaluates their own abilities and the possible consequences of their actions when deciding whether to act
or not. If a student identifies with and has a positive attitude toward their major, they are willing to engage in work
related to their major, and thus, they will invest more energy in their career field and exhibit greater career maturity (J.
Lietal, 2021).

When students identify with their majors (Zhong & Zeng, 2017), they are willing to explore the knowledge related to
their major with a positive attitude; this willingness can be considered to be preparation for a future career identity
(Deuze, 2005). For college students, careers relate to their futures (York et al., 2021). Walker and Tracey (2012) noted
that individuals’ reflections on the future focus on their current major and future career. Research by Johnson et al.
(2014) and Lennings (1994) has reported that future orientation is related to career maturity. Moreover, the higher the
students’ initial career maturity level is, the greater academic achievements they will make. (Grossen et al., 2017; Jeong
et al,, 2017). On the basis of a literature analysis, we examined whether career maturity mediates the effect of
professional identity on academic achievement. Therefore, this study proposes Hypothesis 2: College students’ career
maturity plays a mediating role in the relationship between their professional identity and academic achievement.

We constructed a model of the hypothesis based on previous research and learning motivation theory. The model
indicates that professional identity positively affects academic achievement. Further, we assumed that career maturity
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is a mediator between professional identity and academic achievement. The model of the hypothesis is illustrated in
Figure 1.

H2

Career maturity

Professional => Academic
identity H1 achievement

Figure 1. Research Hypothesis Framework.

Methodology
Research Design

In this study, we designed a model of a hypothesis based on previous studies and used structural equation modeling to
analyze data regarding professional identity, academic achievement, and career maturity, which were collected using
questionnaires submitted by Chinese college students, to verify the proposed hypothesis. This study verified the
mediating role of career maturity in the relationship between the professional identity and academic achievement of
Chinese college students by using structural equation modeling.

Sample and Data Collection

In this study, purposeful sampling was undertaken at four universities. Among the 1,104 student participants, 517
(46.8%) were men, and 587 (53.2%) were women. A total of 184 students were majoring in engineering (16.7%), 123
were majoring in science (11.1%), 377 were majoring in liberal arts (34.1%), 64 were majoring in management (5.8%),
and 320 were majoring in art (29.0%).

To facilitate the issuance and collection of research questionnaires, four representative universities offering various
majors and located in three cities of Jilin Province were selected. These universities recruited students from all over the
country. Questionnaires were sent to 1,200 students by e-mail by student counselors, who collected 1,104 valid
questionnaires, demonstrating a completion rate of 92%.

Because the data of this study were collected and processed anonymously and were only used for research purposes, this
research did not involve serious ethical considerations. After obtaining approval from the Institutional Review Board of
the International College of Krirk University, the researchers obtained verbal consent from the school administrators,
teachers, students, and their parents before conducting this study. Students were informed that their participation in the
study was voluntary and that they could stop participating at any time.

Research Instruments

This study adopted the professional identity questionnaire developed by ]. L. Liang et al., (2017). At the suggestion of
experts, the researchers revised the language of 7 of the 18 questions. This study adopted the academic achievement
scale developed by X. Y. Li., et al. (2016), which has been verified by numerous scholars and has sufficient reliability and
validity. In accordance with the opinions of experts, the researchers revised the language of 6 of the 14 items in the
original scale, resulting in a total of 16 items. This study adopted the career maturity scale developed by Lee (2001) and
revised by Zhang et al. (2006). In accordance with the suggestions of experts, the researchers revised the language of 8
of the original 16 questions and formed a scale with 17 questions.

Holding a professional identity means that on the basis of certain perspectives regarding their major, students recognize
the value of the major, are willing to conduct professional learning with a positive attitude and commitment, and are
willing to engage in work related to the major after graduation (Fitzgerald, 2020; Kalet et al., 2016). The professional
identity scale was used to measure the level of individual professional identity. The content of the questionnaire includes
four dimensions: cognitive identity, emotional identity, behavioral identity, and professional appropriateness.

Academic achievement refers to the comprehensive quality of college students’ thinking, their learning ability, the
knowledge acquired from self-evaluation in the process of college study and life, and their ability to adapt for future
career development (Li et al, 2016). The academic achievement scale was used to measure the level of academic
achievement of the college students, the scale contains four dimensions: academic cognitive ability, communication
ability, self-management, and interpersonal promotion.
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Career maturity refers to precareer preparation and career decisions made as required by the school curriculum. The
task of career development varies with age, citizenship, experience, and socioeconomic conditions (Super & Kidd, 1979).
The scale contains five dimensions for measuring the career maturity of college students, namely career goals, career
self-confidence, self-cognition, career choice dependence, and career reference.

The research instruments were scored using 5-point Likert-type scales. The scales were scored as follows: 1 (highly
disagree), 2 (disagree), 3 (sometimes agree), 4 (agree), and 5 (highly agree). Higher scores indicate higher degrees of
professional identity, academic achievement, and career maturity.

Analyzing of Data

In this study, SPSS 22 and AMOS 24 were used to verify the reliability and validity of the collected scale data, and
structural equation models were used to construct measurement models (Bollen, 1989; Schumacker & Lomax, 2004).
Sample data for analysis should exhibit a normal distribution (Peterson & Cavanaugh, 2020), and measurement models
should have high reliability and validity (Yang et al., 2020). SPSS software was used to evaluate the normal distribution
of the sample data and descriptive statistics. AMOS software was used for maximum likelihood estimation to analyze the
measurement and structural models for the sample data.

The Mardia coefficient of professional identity was 255.814, which is less than 22(22 + 2) = 528. The Mardia coefficient
of academic achievement was 208.919, which is less than 16(16 + 2) = 288. The Mardia coefficient of career maturity was
294.787, which is less than 17(17 + 2) = 323. According to these results, the Mardia coefficients of the formal
questionnaire data for the four scales were all less than the value of P (P + 2); as such, the data conform to the multivariate
normality distribution standard of Bollen (1989).

The variance of error for professional identity was between 0.136 and 1.045, and the results were positive and significant.
All standardized regression coefficients ranged from 0.559 to 0.910, with no coefficients above or overly close to 1. The
estimated standard errors (SEs) of the variance of measurement errors ranged from 0.009 to 0.046, with no considerable
SE observed. The variances of errors for academic achievement ranged from 0.103 to 0.422, and all were positive and
significant; all standardized regression coefficients ranged from 0.685 to 0.924 and did not exceed or approach 1. The
estimated SEs of the measurement error variance ranged from 0.006 to 0.032, with no considerable SE noted. The
variance of error for career maturity was between 0.102 and 0.646, and the results were all positive and significant; all
standardized regression coefficients ranged from 0.535 to 0.924, with no coefficients exceeding or approaching 1, and
the estimated SEs of the measurement error variances were in the range of 0.007 to 0.029, with no considerable SE noted.

The fit test results of the three scales indicate that a few values of the professional identity scale were within an acceptable
range and that the fit indices of other scales were all within an acceptable range (presented in Table 1). Confirmatory
factor analysis results indicated that the three scales had sufficient validity (Wu, 2010).

Table 1. Fit Test Data for The Scales

Model x?/DF RMR RMSEA  GFI CFI NFI IFI TLI

Standard <3 <0.05 <0.08 >09 >09 >0.9 >0.9 >0.9
Professional Identity Scale 3.162 0.043 0.070 0.880 0.934 0907 0935 0.924
Academic Achievement Scale 2.218 0.026 0.051 0.942 0978 0.959 0978 0.973
Career Maturity Scale 1.813 0.019 0.043 0.948 0.986 0969 0986 0.982

Tests for convergent validity indicated that the standardized factor loadings of the professional identity scale, career
maturity scale, and academic achievement scale were in the range of .565-.830, .855-.928, and .743-.889, respectively;
these values were all greater than the acceptable criterion of .5 and were all significant (Hair et al., 2009; Nunnally, 1978).
The combined reliability values for each dimension of each scale range from .811 to .953, all reaching the standard of
being higher than .6 (Bagozzi & Yi, 1988; Fornell & Larcker, 1981). Average variant extraction (AVE) values ranged from
.508 to0 .871, meeting the standard of being higher than .5 (Fornell & Larcker, 1981). Therefore, the professional identity
scale has sufficient convergent validity.

The discriminant validity test indicated that the correlation coefficient of each dimension of the three scales was between
.042 and .668, and a significant correlation was observed. The square root of AVE of each dimension of the scale was
between .713 and .930, and the correlation coefficient value of each dimension was less than the square root of the AVE.
This indicates a certain correlation and a certain degree of discrimination between the latent variables. This also indicates
that the three scales had sufficient discriminant validity (Fornell & Larcker, 1981).
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Common Method Variance

Prior to testing, we separated the dimensions of the questionnaire, changed the order of the questions, and instructed
the students on how to fill in the questionnaire; this not only clarified the purpose of the research but also reduced the
common method variance (Peng et al., 2006). In addition, this study adopted the common method variance test method
of Lindell and Whitney (2001). First, the researchers set all the dimensions using a factor-related framework and the
researchers obtained the squared mean of the standard path coefficients, which was .264. A value lower than this can be
regarded as the criterion for potential common method bias. The critical criterion was 40 (Podsakoff et al., 2003), and
therefore, common method variance did not have a serious impact on the results of this study.

Results
Descriptive Analysis

The mean (M) and standard deviation (SD) values for professional identity were 3.57 and 0.64, respectively. The M and
SD values for academic achievement were 3.56 and 0.55, respectively. The M and SD values for career maturity were 3.47
and 0.48, respectively. This demonstrates that, in this sample, college students in application-oriented universities had
average levels of professional identity, academic achievement, and career maturity.

Direct Effect and Mediating Effect Tests

According to the results of the data normality test and the violation estimation test, the data from the three scales
conformed to the standard for normal distribution, and no violation estimation was observed. The researchers used
AMO0S24.0 to apply the maximum likelihood estimation method in order to test the fitness of the structural equations
(Schumacker & Lomax, 2004; Wu, 2010).

Main Effect

The researchers observed the main effect between professional identity and academic achievement. The standardized
regression coefficient of the main effect was between 0.555 and 0.864. The error variance also reached a significant level,
and no large SE was observed, indicating that the sample data fit the equation model reasonably well (Schumacker &
Lomax, 2004). The overall model fit indices for main effect were as follows: x2 degrees of freedom = 9.388, root mean
square residual = 0.024, root mean square error of approximation = 0.087, goodness-of-fit index = .964, adjusted
goodness-of-fit index = .924, comparative fit index = .954, normed fit index = .949, incremental fix index = .954, Tucker-
Lewis index = 925 (Bollen, 1989). The overall model is good fit. (Wu, 2010). Professional identity explained 68% of the
variance in academic achievement (y = .82, p <.001), and therefore, Hypothesis 1 is supported; professional identity
positively affected academic achievement. The detailed data are presented in Figure 2.

.68%

Academic
achievement

Professional 82***

identity

Figure 2. Structural Model of Main Effect of Professional Identity on Academic Achievement.

Structural Model and Academic Achievement

Figure 3 illustrates a structural equation model of the differences in path coefficients of professional identity, academic
achievement, and career maturity. The standardized regression coefficient of the structural equation was in the range of
0.532-.0817, and the fit indices of the structural equation model were as follows: x2 = 461.412 (p <.001), x2 degrees of
freedom = 7.442, root mean square error of approximation = 0.076, goodness-of-fit index = 0.941, adjusted goodness-of-
fit index = 0.913, comparative fit index = 0.929, normed fit index = 0.919, Tucker-Lewis index = 0.910, and parsimony-
adjusted measures index = 0.730 (Bollen, 1989; Schumacker & Lomax, 2004); therefore the structural equation model is
good fit . Additionally, professional identity explained 46% of the variance in career maturity (y = .68, p <.001), and
professional identity (y =.36, p <.001) and career maturity (y = .56, p <.001) together explained 73% of the variance in
academic achievement.
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Figure 3. Structural Model of Professional Identity, Academic Achievement, and Career Maturity

Mediating Role of Career Maturity

As presented in Figure 2, when the main effect of professional identity on academic achievement was independently
examined, the positive and significant predictive effect of professional identity on academic achievement was 0.82 (t =
12.434, p < .01). The researchers adopted the bootstrapping approach recommended by MacKinnon (2008) to test the
mediation effect through 2,000 repeated samples within a 95% confidence interval. The test results are presented in
Table 2. The confidence interval estimates of the overall effect, indirect effect, and individual indirect effect of
professional identity on academic achievement did not contain 0, indicating that the parameters are all statistically
significant. The overall effect of professional identity on academic achievement was 0.748; the direct effect was 0.365,
and the indirect effect was 0.384. The direct effect of professional recognition on academic achievement was reduced to
0.365 and was significant at the 95% confidence interval. The overall, direct, and indirect effects of professional identity
on academic achievement suggest that career maturity partially mediated the relationship between professional identity
and academic achievement. Therefore, the second research hypothesis was supported (see table 2).

Table 2. Mediating Effect Test

Total, Direct, and Indirect Effect Path Coefficient Bias-Corrected Percentile
Lower Upper Lower Upper
Total effect (PI=>AA) 748F* .653 .824 661 .827
Direct effect (MI—=AA) .365%** 199 .506 212 516
Indirect effect (MI-CM—AA) .384%+* .287 .508 281 498

Note. *** p <.001.; PI: Professional identity; CM: Career maturity;
AA: Academic achievement
Discussion

On the basis of achievement motivation (McClelland, 2005), this study constructed a mediating model for the effect of
professional identity on academic achievement as mediated by career maturity and verified the quality of the model by
using structural equation modeling, with the model demonstrating good fit and an overall explanatory power of 73%. We
identified that in the process of pursuing academic achievement, students identify with their majors and exhibit greater
maturity in their own professional fields, which validates achievement motivation theory.

The findings of this study demonstrate that the stronger the professional identity of college students in application-
oriented universities was, the better their sense of academic achievement was; this is consistent with the findings of
Inglehart and Brown (1990), Karanauskien and Kardelis (2005), S. Sun et al. (2020), and X. Sun et al. (2020). This study
also supports the view that a stronger identification of college students with their own major indicates a higher
awareness of the importance of learning and time spent learning; this motivated them to devote greater efforts to their
major program and improve their academic achievement (Osborne et al., 2002; S. Sun et al,, 2020; and X. Sun et al., 2020).
When college students have a strong identification with their major, they have a positive evaluation of their major, have
a strong emotional investment in their major, and continue to explore professional knowledge after college (Yu et al,,
2021). The deeper students’ knowledge of their major, the better was their understanding of its value for their career.
These students were willing to explore the professional knowledge they had learned with a positive and proactive
attitude (Storlie & Toomey, 2020), and they used their full potential to improve their professional abilities. College
students desired to be outstanding in their profession, and therefore, they were more proactive in their studies and in
improving their academic achievement (Cimermanov4, 2018).

The results indicate that stronger was college student’s professional identity, the stronger was their career maturity; this
finding is consistent with those of L. Y. Zhang et al. (2018) and Y. M. Yang et al. (2019). Students’ professional identity
directly affected their career maturity. If students recognized and accepted their majors, they also accepted future careers
related to these majors (Zhao, 2022). If students agreed with their future occupational identity, they clarified their
professional goals and provided detailed evaluations of their future career choices. These students also wished to
improve their abilities to achieve their career development goals (Kapoor & Gardner-McCune, 2019).
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Our findings demonstrate that college students’ career maturity partially mediated the influence of Professional identity
on academic achievement. If students identified with their major, they also identified with their future career direction.
A firm career goal can positively affect the learning style of college students and can thereby enhance the learning quality
of such students; this is consistent with the findings of Han (2021). In the process of professional learning, college
students with strong professional identity independently collected professional information related to their majors.
Through their acquired career information and self-awareness, these students can rationally face the employment
environment and effectively conduct career analysis. Through investment in professional learning and career support
from their families, they can improve their career confidence and remain committed to their career choices. This confirms
the research conclusion of Wang and Ding (2021), that is, professional identity positively affects the willingness of college
students to engage in work related to their major. Career maturity mediates the influence of professional identity on
academic achievement. This is evidenced by the fact that college students invest more time and energy in acquiring
professional knowledge and enhancing their academic performance to achieve their career goals. Second, students with
high career maturity also exhibit autonomous learning related to their major, which is consistent with the findings of
Sheng et al. (2022).
Conclusions

The mediating model constructed in this study was acceptable, and it supported the value of achievement motivation
theory (McClelland, 2005). Its conclusions are as follows: (a) The professional identity of college students in application-
oriented universities has a positive impact on their academic achievement; (b) The career maturity of college students
in application-oriented universities has a mediating role on the relationship between their professional identity and
academic achievement.

The results also explain why professional identification can improve academic achievement by causing students to
identify with their future careers. This indicates that Chinese college students identify with their major in addition to
their future careers. Career maturity, as motivation for professional learning, can encourage college students to invest
more time and energy in their studies to improve their academic achievement and enhance their vocational abilities.

Recommendations

This study may inform the educational policies of colleges and universities. Administrators of colleges and universities
should implement curriculum reform and increase the availability of professional introductory courses and professional
practice courses to allow students to systematically understand knowledge related to their major and to experience their
future professional work (Chen et al., 2019); this may enhance their Professional identity. College administrators should
regularly invite alumni and entrepreneurs to the school for career planning education to enhance students’ confidence
in their career development (Shi, 2015).

When cultivating students’ professional knowledge, teachers should strengthen students’ cognition of their majors and
cultivate students’ interest in and positive emotions toward their majors (Kapoor & Gardner-McCune, 2019). Teachers
must clarify the career development opportunities related to the majors that are available to students, strengthen
students’ major practice, enable stents to actively improve their professional skills and increase their self-confidence and
career development opportunities (L. Y. Zhang et al.,, 2018); therefore, students are more willing to devote time and
energy to enhancing their academic performance. Therefore, teachers must introduce knowledge regarding the
development of careers related to students’ majors to enhance students’ positive attitude toward their major and
increase their career maturity.
Limitations

Because of location and time constraints, this study only included four application-oriented colleges and universities in
Jilin Province. The sample only included senior students who were close to graduating, and therefore, the sample range
of this study was relatively small. Future researchers should increase the sample size to increase the generalizability of
our findings. Moreover, this study only used quantitative methods to investigate Chinese university students.
Alternatively, follow-up research may integrate interviews to further supplement the research data. In addition, further
relevant variables can be added for further discussion to improve the research results.
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