
Frontiers in Education 01 frontiersin.org

OGPA: a novel indicator hinting at 
the academic performance of 
Chinese vocational college 
students using stepwise 
regression
Juntao Chen 1,2*, Shuling Wei 1, Xiaodeng Zhou 1, Jiahua Yao 1 and 
Su-Kit Tang 1

1 Faculty of Applied Sciences, Macao Polytechnic University, Macao, China, 2 School of Financial 
Management, Hainan College of Economics and Business, Haikou, China

Studying the factors influencing the academic performance of higher education 
students has been a major focus of attention for research scholars across the 
world. However, empirical research literature specifically addressing this topic 
in the context of Chinese higher vocational colleges remains limited. This study 
aims to construct a novel indicator that hints at the academic performance of 
Chinese college students. Using approximately 2,270 records of students majoring 
in economics and management from the 2016 to 2020 academic years, this 
comprehensive study analyzed various aspects of their academic and extracurricular 
performance, encompassing 33 variables. These variables ranged from fundamental 
demographic characteristics to essential academic metrics like Gaokao Scores 
(GKs), College English Test 4 (CET4), academic achievements, participation and 
outcomes in skill competitions, student honors received, challenges faced, and 
involvement in volunteer services. This study found that (1) GKs, CET4, National 
Computer Rank Examination (NCRE), Total Scholarship (TSS), Outstanding Student 
(OS), Outstanding Student Leader (OSL), General Difficulty Student (GDS), and 
Volunteer Service Hours (VSHs) all show a significant positive correlation with 
academic performance and (2) age was negatively correlated with academic 
performance. In addition, the study also found that the effect of volunteer service 
on academic performance showed a folded relationship between “valley” and 
“peak.” These findings provide a source of ideas and empirical references for 
college education administrators and educational policymakers when revising 
or developing policy documents.
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1 Introduction

Every year, millions of young students graduate from school, which provides a constant 
supply of labor for the high-quality and rapid development of human society, especially those 
who have higher education or possess a skill have become the focus of society and the 
important human resources every industry competes to hire (Berger and Fisher, 2013). 
Students are regarded as the internal driving force for the rapid growth of the economy 
(Romer, 1990). Such high expectations of this group or human resources arise from their 
education, which is seen to play an important role in improving the productivity of enterprises, 
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increasing the wellbeing of society, and enhancing the survival skills 
and living standards of individuals. It is well known that well-educated 
groups will have the opportunity to earn higher incomes, better 
working conditions, and more room for development than those 
without good education or the less educated (Berger and Fisher, 2013). 
However, acquiring knowledge and skills through education is a 
difficult and lengthy process full of opportunities and challenges, 
achievements, and hardships. Therefore, quality educational resources 
are a necessity and a prerequisite for producing a workforce that meets 
the needs of economic development and is suitable for social 
development (Owings et al., 2012).

Schools attach great importance to the quality of education and 
are very concerned about students’ academic performance and the 
quality of student training (Chen et al., 2024). By formulating policies 
on incentives, organizing skill competitions, and holding different 
types of lectures and salon activities, they guide students to make good 
career choices and help them improve their academic performance 
and employability skills and enhance their graduation strength. The 
majority of the previous empirical research that has been done 
indicates that there are many factors affecting students’ academic 
performance, including individual and external factors. Individual 
factors include gender (Abbey and Adu-Danso, 2022; Alghamdi et al., 
2020; Atas, 2022; Burns et al., 2008; Cheng and Nguyen, 2023; Ibarra-
Vazquez et  al., 2023), ethnicity (Van Es and Weaver, 2018), age 
(Alhajraf and Alasfour, 2014; Guney, 2009; Kim et al., 2023), and 
personal characteristics (Akimov et  al., 2024), whereas extrinsic 
factors include the school’s level of operation, level of education, social 
status, and the level of teachers’ teaching. In addition, there are other 
influencing factors such as English proficiency, computer (Simoes 
et al., 2022), parents’ educational background (Aktaç et al., 2019), 
family economic status (Chui et al., 2020; Gao et al., 2021; Gil et al., 
2022), part-time work (Beauchamp et al., 2016), high school entrance 
exam scores (Akimov et al., 2024), academic engagement (Jawad et al., 
2022; Luo et al., 2023; Rao, 2020), efforts for study (Sothan, 2019), and 
class attendance (Akimov et al., 2024; Sothan, 2019). In other cases, 
there are research scholars who focus on student characteristics 
(Beauchamp et al., 2016), playing video games (Savić Tot et al., 2023), 
peer group stability (Herbst et al., 2023), learning stress (Muhonen 
et al., 2023; Pascoe et al., 2020; Zheng et al., 2023), study strategies 
(Bergey et al., 2019), academic self-efficacy (Alghamdi et al., 2020; 
Alhadabi and Karpinski, 2020; Bergey et al., 2019), living arrangement 
(Forster and Reuter, 2022), course load (Huntington-Klein and Gill, 
2021; Phipps and Amaya, 2023), academic stress and lifestyle factors 
(Han et al., 2024), college teachers’ frustration tolerance, and academic 
performance (Shi et al., 2021). Of course, student performance is also 
related to the quality of experimental data collection, assessment 
methods, and technological tools.

Although there have been previous empirical studies on the 
factors influencing academic performance, these studies are not 
without limitations. Differences in estimation techniques, data 
measurements, and data quality across studies have led to a lack of 
consensus regarding the impact on college academic performance, 
especially within the context of Chinese college students. Educational 
systems vary among different countries, with each country’s schools 
having their own distinct talent cultivation modes and paths. In 
China, while some researchers have explored certain factors 
influencing higher vocational college students’ academic performance 
(Han et al., 2024; Zhai et al., 2022), aspects such as the relationship 

between skill competitions or volunteer service and academic 
performance have received relatively less attention. However, studies 
outside of China have indicated the potential impact of extracurricular 
activities on academic achievement. For example, participation in 
skills competitions has been linked to improved problem-solving 
abilities, teamwork, and time management, all of which can positively 
affect academic performance (Anjum, 2021). Similarly, volunteer 
service is often associated with higher levels of civic engagement, 
social responsibility, and the development of soft skills, which are 
crucial for success in both academic and professional settings (Astin 
and Sax, 1998).

Moreover, evaluation criteria for student academic performance 
and the data used in research studies can vary. For example, research 
by Han et al. (2024) and Zhai et al. (2022) focus on different indicators 
of academic success, including grade point averages (GPA), learning 
attitudes, and participation in academic activities, leading to varying 
outcomes. This suggests that empirical research results from other 
educational contexts, such as Western countries, may not always apply 
to Chinese vocational colleges without careful adaptation. This implies 
that directly applying empirical research results that do not align with 
the actual situation of Chinese college education may pose potential 
risks to Chinese colleges. Given this background, the specific goal of 
this study is to enrich and validate the factors that influence students’ 
performance in Chinese colleges. By constructing a novel indicator for 
the academic performance of Chinese college students based on 
stepwise regression technique and correlation analysis, this study aims 
to explore the influencing factors and determine their specific 
coefficients. Through this research, we hope to bridge the gaps found 
in the existing literature and provide valuable ideas and empirical 
evidence for educational administrators and policymakers in China. 
This study not only contributes to a more comprehensive 
understanding of the factors influencing Chinese college student’s 
academic performance but also offers practical implications for 
educational policymakers in the Chinese higher education context.

2 Literature review

Some studies present their findings based on the analysis of 
empirical literature on the factors influencing student performance 
internationally, both in primary and tertiary education. Generally 
speaking, literature studies have addressed various factors that affect 
student performance. For example, academic stress, living 
arrangements, student characteristics, self-efficacy, learning strategies, 
peer guidance, and even physical education were also addressed by 
some researchers.

2.1 Student demographic attributes 
affecting academic performance

The results revealed that basic demographic attributes such as age, 
gender, and ethnicity have significant effects on academic 
performance, but the findings are often mixed or contradictory. For 
example, some studies show that younger students perform better 
than older students (Da Wan and Cheo, 2012). However, other 
researchers have found that older students perform better than 
younger students (Alhajraf and Alasfour, 2014; Guney, 2009; Kim 
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et  al., 2023). In addition, the effect of gender as one of the basic 
demographic attributes on students’ performance has also been tested 
(Kaighobadi and Allen, 2008). Studies on the effect of gender in 
statistics courses have yielded mixed results (Haley et  al., 2007; 
Scheaffer and Stasny, 2004). Some studies show that female students 
outperform male students in certain courses. For example, Johnson 
and Kuennen (2006) found this in statistics courses, and Orlov and 
Roufagalas (2012) and Alfan and Othman (2005) in economics 
courses where female students outperformed male students by about 
3%. Kaighobadi and Allen’s (2008) empirical studies have shown a gap 
between male and female students’ academic performance, with 
female students outperforming male students in course works, 
language learning, and various exams. These studies show a gap 
between male and female students’ academic performance. Female 
students outperform male students in coursework, language learning, 
and various exams. This contrasts with the belief of some that male 
students perform much better than female students (Alyoussef et al., 
2016). Regarding ethnicity attributes facilitation, Van Es and Weaver 
(2018) found that students’ ethnicity played a significant role in their 
performance, expectations, and learning styles. Asian students 
outperformed all other groups in both meeting personal expectations 
and achieving significantly higher final grades.

2.2 Measuring students’ learning 
performance

Students’ Gaokao Scores (entrance examination scores), computer 
proficiency, English language proficiency, and grade point average 
(GPA) were usually found to be positively correlated with academic 
performance (Asarta and Schmidt, 2017; Alturki et al., 2022). Gaokao 
Scores were always considered one of the main variables predicting 
the students’ academic performance in higher education. For instance, 
Cyrenne and Chan (2012) found high school grades were a significant 
predictor of academic performance using least squares dummy 
variable models and hierarchical linear models. Danilowicz-Gösele 
et al. (2017) examined the determinants of student success in German 
universities and found that high school grades were highly correlated 
with the probability of graduation and final grades. Asarta and 
Schmidt (2017) confirmed that GPA was the strongest determinant of 
performance in statistics courses. In addition, Simoes et al. (2022) 
surveyed 286 students aged 16–18 years old through a questionnaire, 
and their study found that computer use positively affected students’ 
academic performance, and also found that enjoyment attitudes, 
school environment, interest motivation, and loneliness negatively 
affected academic performance. Hovdhaugen (2013) found that 
students from non-English speaking backgrounds performed poorly 
in two of the investigated courses.

2.3 Students’ extracurricular activities

Students engaging in playing games, video games, and after-
school part-time jobs have also been studied as influencing academic 
performance. The study results of Savić Tot et al. (2023) showed that 
students who played more games may have slightly lower grades than 
those who did not play games. Meanwhile, the research results showed 
a statistically insignificant correlation between perceived GPA and 

time spent on all fun activities. Similar findings were found in the 
study by Zhang et al. (2021). Johnson and Kuennen (2006) observed 
that grades in statistics courses declined as the amount of time spent 
working outside of the classroom increased. Salamonson and Andrew 
(2006) showed that working more than 16 h per week had a negative 
impact on the academic performance of Australian nursing students. 
These studies suggest that both excessive gaming and a significant 
amount of part-time work can potentially have a negative impact on 
academic performance. However, more research is needed to 
understand the underlying mechanisms and to determine the optimal 
balance between leisure activities and work, on the one hand, and 
academic pursuits, on the other.

In another research, Rochford et al. (2009) found that students 
who worked longer hours reported negative outcomes. Greenbank 
et  al. (2009) argued that part-time extracurricular work limited 
students’ participation in a variety of extracurricular activities, 
including group activities and career planning and preparation. Not 
surprisingly, in addition to its impact on academic performance, part-
time extracurricular work may also contribute to high dropout rates 
during college. For instance, Hovdhaugen (2013) revealed that 
students who work full-time during their full-time studies were less 
likely to complete their studies than those who work part-time or not 
at all. These findings suggest that part-time extracurricular work 
needs to be carefully managed to ensure it does not have a detrimental 
impact on student’s academic progress and completion of studies.

In addition to the above-mentioned factors affecting academic 
performance, within the context of Chinese current vocational 
education focusing on enhancing students’ skills and cultivating the 
spirit of craftsmanship, this study also examines the relationship 
between students’ participation in vocational skills competitions, 
volunteer service, leadership roles, and their academic performance. 
Existing research highlights that participation in skill competitions 
not only improves students’ technical abilities but also enhances their 
problem-solving skills and teamwork, which are essential for academic 
success (Liang et al., 2023). Similarly, students who engage in volunteer 
service tend to develop soft skills such as communication, empathy, 
and social responsibility, all of which positively influence their 
academic achievements (Astin and Sax, 1998). Furthermore, 
leadership roles, such as being an outstanding student leader, have 
been linked to improved time management, self-discipline, and 
academic performance (Kuh, 2009). This study reflects the 
characteristics of higher vocational education in China and aligns with 
societal demands for improving the employability and employment 
quality of vocational college students. By focusing on the intersection 
of vocational skills training and extracurricular involvement, the 
research deepens the theoretical understanding of the factors 
influencing academic performance.

3 Research methods

3.1 Research design

The study was based on student academic performance data from 
a Chinese college. It aimed to investigate the factors impacting 
academic performance and construct a novel indicator. This indicator 
is designed to indicate the students’ academic performance. In this 
study, we utilized stepwise regression analysis and correlation analysis 
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to examine the existence and magnitude of the effect of the 
independent variables on the OGPA. The flow chart of this study is 
shown in Figure 1.

3.2 Participants

To clearly understand the academic performance of students in 
Chinese vocational colleges, 2,270 students’ historical data were 
collected from a vocational college in China for the 2016 to 2020 
academic years. In the college chosen for this study, five departments 
appointed a teacher to supply related data for the research. Among the 
collected records, the participants in the 2016 academic year 
accounted for 29.4%, the 2017 academic year for 15.5%, the 2018 
academic year for 19.8%, and the 2019 academic year for 35.5%. In 
addition, male students constituted 19.2% and female students 80.8% 
of the participants. The mean age was 19.02 (SD = 1.047,) with both 
the median and the mode being 20. The Han ethnicity students made 
up  72.2% and non--Han ethnicity students 27.8% of the study 
population. Due to their high school backgrounds, the participants 
taking part in the study had different major subjects as part of their 
study. The participants from the majors in literature and history 
(MLH) were 41.3% and those from the majors in science and 
engineering (MSE) were 48.7%. The participants who were communist 
youth league members accounted for 17.8%, and the others 82.2%. In 
the college where this study was performed, the participants came 
from different regions throughout China. The participants from rural 
regions were 62.7% and others from urban regions were 37.3%. In 
addition, the participants who were recognized as particularly difficult 
students (PDS) constituted 23.3%, and the others 76.7% of the study 
population. Those recognized as generally difficult students (GDS) 
were 29.4% and others 70.6% in this study. As shown in Table 1, a few 
of the participants who voluntarily joined volunteer services would get 
hours and participate in a variety of vocational skill competitions, 
which helped them obtain various honors.

3.3 Research instrument

In the present research, developing an Excel sheet for collecting 
data was the main instrument. The instrument was primarily used 
to gather student data regarding demographics, academic 
performance, skill competitions, student difficulty status, and 
volunteer services that were hypothesized to be the impact factors 
for students’ academic performance. So, for gathering the related 
data in response to the hypothesized research object in the research, 
the Excel sheet was divided into three parts. Part 1 covered the 
demographic profiles [Student ID (SID), entrance year, gender, 
ethnicity, age, Communist Youth League Member (CYLM), 
profession name (PN), discipline type (DT), and regional type (RT)]. 
Part 2 covered academic performance [Gaokao scores (GKs), 
College English Test Band 4 (CET4), College English Test Band 6 
(CET6), National Computer Rank Examination (NCRE), First 
Semester GPA (S1GPA), Second Semester GPA (S2GPA), Third 
Semester GPA (S3GPA), Fourth Semester GPA (S4GPA), Fifth 
Semester GPA (S5GPA), Sixth Semester GPA (S6GPA), Overall 
Semester GPA (OGPA)]. Part 3 covered the extracurricular activities 
of the participants [School Skills Competitions (SSC), School Skill 
Rewards (SSRs), Province Skills Competitions (PSC), Province Skill 
Rewards (PSRs), Country Skills Competitions (CSC), Country Skill 
Rewards (CSRs), Total Scholarship (TSS), Outstanding Student 
Leader (OSL), Outstanding Student (OS), General Difficulty Student 
(GDS), Special Difficulty Student (SDS), Amount of Assistance 
(AoA), Times of Assistance (ToA), Source of Student (SoS), and 
Volunteer Service Hours (VSHs)]. Considering that SID and 
entrance year did not have a direct impact on student’s learning 
process and outcomes, they were not included in the regression 
experiment field. The final variables used for investigation are shown 
in Table 2. These variables were carefully selected based on their 
theoretical and practical significance with academic performance. 
They include factors such as participation in extracurricular 
activities, and previous academic achievements, which are expected 

FIGURE 1

Flow chart for analyzing student’s academic performance.
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to have a more direct and substantial impact on the student’s 
academic performance.

3.4 Data collection procedure

Data gathering for this study was done over approximately 3 weeks 
in January 2024. The methods of data gathering were downloading 
necessary Excel documents uploaded by administrators from the web 
pages of each department or exporting related data supporting the 
Excel format with the support of system administrators from 
management information systems. Then, we  used the SID as the 
unique matching field to integrate the gathered data and obtained a 
final Excel document.

The collected samples need to be  processed to facilitate the 
subsequent work and data analysis performed to construct a model.

3.5 Stepwise regression model

To improve the stability of the regression model, the research did 
not intend to adopt all the variables but reduce the number of 
variables. To choose the objective variable from among several related 
variables, stepwise regression analysis was performed as a variable 
reduction tool. Stepwise regression analysis is a method of selecting 
independent variables in a linear regression model. Its basic idea is to 
introduce variables one by one, provided that their partial regression 
sum of squares is statistically significant. This study used SPSS 

software for stepwise regression analysis. The variable inclusion 
criteria probability of F-to-enter <=0.050 and exclusion criteria 
probability of F-to-remove >= 0.100 provided by SPSS software are 
widely used in various statistical analyses. This standard combination 
is based on traditional statistical principles and aims to construct a 
regression model that can effectively screen for significant variables 
while maintaining model stability.

4 Empirical findings

4.1 Selection of variables

In the stepwise regression experiment’s variable entry/exclusion 
operation, nine variables were retained and the remaining 24 variables 
were excluded. This study concluded that there are two main reasons 
for the above results. The two reasons are as follows.

First, variables have both direct and indirect effects on academic 
performance. For example, age and GKs can reflect students’ learning 
ability and basic knowledge level (Asarta and Schmidt, 2017; Alturki 
et  al., 2022). Excellent students (such as OS, OSL, and TSS) have 
comprehensive qualities (Hensel, 2016). In vocational schools, 
obtaining the certificates of CET4 and NCRE helps students gain an 
advantage in academic and career development, which is reflected in 
their academic performance (Simoes et al., 2022). These variables have 
a direct or indirect positive impact on academic performance. 
Additionally, the support from schools and the coping abilities of 
students facing general difficulties may also affect their academic 
performance (Densley et  al., 2021). Moreover, students who 
participate in volunteer services may have a broader perspective, a 
higher sense of social responsibility, and stronger interpersonal skills, 
which can be transferred to their studies and have a positive impact 
on academic performance (Qiao and Zhang, 2020).

Second, the relationship between data features and variables are 
explained here. In vocational colleges, due to factors like curriculum 
design, men and women enjoy equal opportunities; so gender has little 
impact on academic performance (Abbey and Adu-Danso, 2022). 
Under a unified education standard, ethnicity and the province to 
which the student belongs do not show clear distinctions in academic 
performance (Van Es and Weaver, 2018). Being a member of the 
CYLM is manifestation of identity, and there is no direct causal 
relationship between the membership and academic performance. It 
is difficult to measure the impact of professional names and subject 
classifications on academic performance using a unified standard. In 
the same school, the urban–rural categories do not have a significant 
impact on academic performance (Zhao, 2022). In this dataset, the 
number of students receiving special hardship support is small, and 
there is no direct logical connection between their academic 
performance and this number. Although the relationship between 
CET6 and academic performance is relatively close, relatively few 
vocational college students pass CET6 and obtain the certificate, so it 
does not universally impact academic performance (Simoes et al., 
2022). The GPA of each semester can reflect the overall performance 
of students this semester, but considering it may easily lead to logical 
confusion (Beauchamp et al., 2016). Students who received rewards 
for individual skill competitions were originally expected to achieve 
higher academic performance (Berger and Fisher, 2013). Still, the 
actual results showed no significant relationship between this variable 
and academic performance. It was expected that students who took 

TABLE 1 Demographics of the participants.

Item Value Quantities Percent

Academic year

2016–2017 667 29.40%

2017–2018 352 15.50%

2018–2019 449 19.80%

2019–2020 806 35.50%

Gender

Men 436 19.20%

Women 1834 80.80%

Age Median 20 -

Ethnicity

Han 1639 72.20%

Non-Han 631 27.80%

Profession type

Major in literature and 

history 937 41.30%

Major in science and 

engineering 1105 48.70%

Communist 

Youth League 

Member

Yes 404 17.80%

No 1866 82.20%

Regional type

Rural regions 1423 62.70%

Urban regions 847 37.30%

General 

difficulty student

Yes 529 23.30%

No 1741 76.70%

Particularly 

difficulty student

Yes 667 29.40%

No 1603 70.60%

“students” records are 2,270.
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part in individual skill competitions would achieve higher academic 
performance (Berger and Fisher, 2013). However, the research showed 
no significant relationship between this variable and academic 
performance. The possible reason for this is that students who 
experienced skill competitions did not maintain good study habits and 
relaxed their requirements. Therefore, these variables were deleted to 
improve the stability and accuracy of the model.

4.2 Stepwise regression modeling

Through stepwise regression analysis, the researcher obtained 
nine variables, such as Age, GKs, CET4, NCRE, TSS, OS, OSL, GDS, 
and VSHs. The results of the regression analysis based on the 

dependent variable OGPA are shown in Table 3. Based on these results 
from the stepwise regression analysis, the overall R-squared was 
0.0475, and the Adj. R-squared was 0. 222, meaning that the dependent 
variable, OGPA, was predicted by the independent variables to the 
extent of 22.2%. The results of the variance inflation factor (VIF) in 
Table  3 showed that the maximum value of VIF was 1.119(<5), 
meaning that no multicollinearity was detected in stepwise regression. 
The Durbin–Watson (U) value of the model is 1.762 (belonging to the 
value interval of 1.7 to 2.3), which indicates that there is no 
autocorrelation between the independent variables and the model is 
better constructed.

As seen in Table 3, the value of Adj. R-squared is 0.222, which is 
not satisfactory, but Figure 2 shows that the standardized residuals of 
regression are uniformly distributed on both sides of the Y line (Y = 0) 

TABLE 2 Descriptive statistics of variables.

No Variable Range Min Max Mean Std. Deviation

1 Gender 1 1 2 1.81 0.39

2 Ethnicity 1 1 2 1.28 0.45

3 Age 8 19 27 22.02 1.05

4 Communist Youth League Member (CYLM)

5 Profession Name (PN) 6 1 7 1.90 1.27

6 Discipline Type (DT) 1 1 2 1.59 0.49

7 Regional Type (RT) 1 1 2 1.37 0.48

8 Gaokao Scores (GKs) 441.01 284.01 725.01 497.90 36.66

9 College English Test Band4 (CET4) 493 0 493 93.03 147.61

10 College English Test Band6 (CET6) 439 0 439 0.86 17.00

11 National Computer Rank Examination (NCRE) 2 0 2 0.59 0.518

12 First Semester GPA (S1GPA) 2270 2.81 1.34 4.15 2.934

13 Second Semester GPA (S2GPA) 2270 3.51 0.73 4.24 2.808

14 Third Semester GPA (S3GPA) 2270 3.43 0.85 4.28 3.019

15 Fourth Semester GPA (S4GPA) 2270 4.4 0.24 4.64 3.087

16 Fifth Semester GPA (S5GPA) 2270 4.49 0 4.49 3.021

17 Sixth Semester GPA (S6GPA) 2270 4.88 0 4.88 3.184

18 Overall grade point average (OGPA) 2.99 1.22 4.21 2.99 0.35

19 School Skill Competition (SSC) 1 1 2 1.00 0.051

20 School Skill Rewards (SSRs) 316.00 0.00 316.00 0.34 8.05

21 Province Skill Competition (PSC) 1 1 2 1.01 0.10

22 Province Skill Rewards (PSRs) 3700.00 0.00 3700.00 17.64 189.61

23 Country Skill Competition (CSC) 1 1 2 1.00 0.06

24 Country Skill Rewards (CSRs) 2500.00 0.00 2500.00 6.04 119.14

25 Total Scholarship (TSS) 6350 0 6350 24.01 256.48

26 Outstanding Student Leader (OSL) 1 1 2 1.03 0.16

27 Outstanding student (OS) 1 1 2 1.07 0.25

28 General Difficulty Student (GDS) 1 1 2 1.29 0.46

29 Particularly Difficulty Student (PDS) 1 1 2 1.23 0.42

30 Amount of Assistance (AoA) 11400.00 0.00 11400.00 2686.92 3687.55

31 Times of Assistance (ToA) 3 0 3 0.85 1.12

32 Source of Student (SoS) 2 0 2 1.02 0.14

33 Volunteer Service Hours (VSHs) 660.40 0.00 660.40 75.82 63.54
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and were located between Y = 0 ± 4, which indicates that the data 
meets the requirements of linear regression analysis and the linear 
relationship is well established. The independent variables are 
normally distributed. In Figure  3, the residual conforms to 
normal analysis.

As shown in Table 3, although statistically insignificant (B = -0.026, 
p < 0.05), the coefficient of age is negative, suggesting that age does not 
have predictive power on student academic performance. In this 
study, the variable GKs is incorporated into the analysis. The 
coefficient of GKs is positive and statistically insignificant (B = 0.001, 
p < 0.01). Hence, GKs have a positive predictive power on academic 
performance. The variable CET4 is positive and statistically 
insignificant at the 1% level (B = 0.0001, p < 0.01). So, CET4 can be a 
predictor of academic performance. Based on the findings in Table 3, 
the coefficient of NCRE is the same as CET4. This variable also shows 
a positive and statistically insignificant relationship at the 1% level 
(B = 0.154, p < 0.01). Therefore, English ability and computer ability 
have a positive impact on academic performance.

Turning to student extracurricular factors, TSS has a positive 
and statistically significant correlation at the 1% level (B = 0.0001, 
p < 0.01), suggesting that TSS has a predictive power on academic 
performance. In addition, the regression results also show that 
both OS (B = 0.326, p < 0.01) and OSL (B = 0.183, p < 0.01) have 
been corroborated to exert positive effects on academic 
performance because the coefficient of the two variables is 
positive and statistically significant. Similarly, GDS is found to 
have a positive and statistically significant coefficient in the 
analysis (B = 0.068, p < 0.01). Hence, GDS contributes to the 
academic performance of the Chinese college students. The 
findings show that VSHs, one of the extracurricular factors, is a 
predictor of academic performance as well because its coefficient 
is statistically significant at the 1% level (B = 0.001, p < 0.01), 

meaning that VSHs have a positive power on OGPA. Finally, the 
formula of the stepwise regression model is:

 

2.30 0.026 0.001 4 0.0001
0.154 0.0001 0.326

0.183 0.068 0.001

OGPA Age Gks CET
NCRE TSS OS
OSL GDS VSH

= − ∗− + ∗ + ∗
+ ∗ + ∗ + ∗
+ ∗ + ∗ + ∗

In this research, variables such as CET6, SSC, SSRs, PSC, PSRs, 
CSC, CSRs, SDS, AoA, and ToA were excluded in stepwise regression. 
Possible reasons included multicollinearity, insignificant correlation 
with the dependent variable, the weakest ability to explain the 
dependent variable, or to improve the model’s simplicity and 
predictive ability. In other words, they contributed the least to the 
target variable.

4.3 Correlation analysis

Among the many factors that may affect student performance, this 
study specifically focuses on VSHs. With the continuous development 
of educational concepts, the comprehensive development of students 
is increasingly valued, and volunteer service, as an important form of 
student participation in social activities, deserves further exploration 
of its impact on student performance (Tlili et  al., 2021). Hence, 
through stepwise regression, the researchers attempted to find a 
deeper coefficient between VSHs and OGPA by using the correlation 
analysis method. Turning to the discussion of the effect of VSR on 
academic performance, the researchers converted VSHs to VSR (0:0 h, 
1: 1–100 h, 2: 101–300 h, 3:301–600 h, and 4: 601–1,000h), and 
constructed a chart of correlation analysis for OGPA and VSR as 
shown in Figure 4, in which the graph shows a “valley” and a “peak” 
phenomenon.

TABLE 3 Result of stepwise regression analysis.

Model Unstandardized 
coefficients

Standardized 
coefficients

t p 95.0% Confidence 
interval for B

Collinearity statistics

B Std. Error Beta Lower 
bound

Upper 
bound

Tolerance VIF

(Constant) 2.300 0.172 16.537 0.000 1.523 1.933

Age −0.026 0.006 13.391 0.000 1.963 2.637

GKs 0.001 0.000 −0.078 −4.188 0.000 −0.039 −0.014 0.985 1.015

CET4 0.0001 0.000 0.102 5.251 0.000 0.001 0.001 0.902 1.109

NCRE 0.154 0.013 0.073 3.748 0.000 0.000 0.000 0.893 1.119

TSS 0.0001 0.000 0.225 11.714 0.000 0.128 0.179 0.930 1.075

OS 0.326 0.027 0.070 3.724 0.000 0.000 0.000 0.984 1.016

OSL 0.183 0.041 0.230 12.074 0.000 0.273 0.379 0.942 1.061

GDS 0.068 0.015 0.083 4.448 0.000 0.103 0.264 0.982 1.018

VSHs 0.001 0.000 0.088 4.672 0.000 0.040 0.097 0.973 1.028

R-squared 0.0475

Adj. R-squared 0.222

F-statistic 72.996

D-W 1.762

Dependent variable: OGPA; VIF stands for variance inflation factor.
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FIGURE 2

Scatterplot of regression standardized residual predicted value on dependent variable OGPA.

FIGURE 3

Normal-P-P plot of regression standardized residual depended 
variable OGPA.

5 Discussion

5.1 Age and academic performance

In a vast majority of empirical research, age has been analyzed for 
decades as one of the usual factors affecting student academic 
performance in colleges or universities. The findings of the present 
study indicated that age has a statistically significant but negative 
correlation and suggested that age has a negative impact on academic 
performance. In other words, as students get older, their academic 
performance tends to decline. The finding corresponds to the 

perspective of Da Wan and Cheo (2012), which indicated that younger 
students perform better than older students in academic performance. 
In contrast, in response to this issue, some researchers have found that 
older students perform better than younger students, such as Guney 
(2009), Alhajraf and Alasfour (2014), and Kim et al. (2023).

5.2 GKs and academic performance

As reported in Table 3, GKs play a significant role in student 
academic performance and have positive effects. The results revealed 
that those students who had good habits, high ability, or performed 
well in high school also performed well when they entered college or 
university. In other words, students will bring their good habits from 
high school to college or university until they graduate. The finding 
shows that GKs have a positive and significant correlation with 
academic performance. Not surprisingly, the result is corroborated by 
several results that GKs have predictive power on academic 
performance in college or university (Cyrenne and Chan, 2012; Asarta 
and Schmidt, 2017).

5.3 CET4 and academic performance

Aside from GKs, CET4 (English ability) plays an important role, 
especially in a non-native English-speaking country. Sufficient English 
ability enables students to read more textbooks published in English 
and make new friends speaking English. Then, they have more 
opportunities and the ability to gain more knowledge or even jobs. 
Although colleges pay close attention to student’s practice, it is 
necessary to improve their English ability. As seen in Table 3, CET 4 
has a positive and significant impact on academic performance. This 
finding is corroborated by several studies that propose English ability 
has predictive power on academic performance in colleges or 
universities (Asarta and Schmidt, 2017; Alturki et al., 2022).
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5.4 NCRE and academic performance

As seen in Table 3, NCRE also has an important positive effect on 
OGPA. The explanation is that the majors of these participants mainly 
include big data and accounting, big data and financial management, 
and big data and finance, which require students to have high 
computer skills and abilities to deal with and analyze data. NCRE is a 
standardized and national certification exam in China that tests 
students’ computer skills. Those students who have already passed 
NCRE and obtained certificates demonstrate their computer 
proficiency. The findings of the research are empirically supported by 
Simoes et al. (2022) who found that computers influence students’ 
academic achievement, though few have studied the influence of 
computers on the prediction of students’ academic achievement.

5.5 OS, OSL, and academic performance

The findings of the research showed that OS and OSL were 
significantly and positively associated with student academic 
performance. OS and OSL indicate a stronger belief in their ability to 
complete their task and perform well at school. Akimov et al. (2024) 
explored the drivers of students’ success in a first-year university and 
found that student engagement with their studies was reflected in class 
attendance. They also discovered students’ characteristics affect their 
academic performance, such as age, gender, marital status, and 
employment. Moreover, how outstanding characteristics, such as 
study effort and self-effacing behavior, affect academic performance 
remains unexplored. Although a few studies have examined the 
relationship between student leadership and academic performance, 
in medical schools, Barry et  al. (2019) analyzed three cohorts of 

Uniformed Services University medical students (N = 509) using 
Pearson correlation analysis and a repeated-measures two-level 
hierarchical linear modeling analysis. They indicated that leader 
performance could be  measured by the assessment tool with the 
guidance of a conceptual framework. In contrast, as seen in Table 3, 
this finding, which is different from the previous studies that did not 
explore student leadership, indicated that student leadership or 
student leader’s ability was significantly and positively associated with 
their OGPA.

5.6 TSS, GDS, and academic performance

As illustrated in Table 3, the present research supported the 
important factor of scholarship. This means that those students 
supported by scholarships (including TSS and GDS) would obtain 
good academic performance. Difficulty scholarships help students 
who are socially or economically disadvantaged to share equally in 
public education resources and provide students with opportunities 
to attend classes, obtain lecture information, and participate in class 
activities, which would later lead to high academic performance 
(Adhikari, 2023). Mulyaningsih et al. (2022) found that scholarships 
were positively associated with student performance in terms of 
GPA. Furthermore, they also found that these positive associations 
were strongest for the least advantaged group in terms of family 
income. In contrast, students influenced by their family’s difficult 
economic status and not supported by scholarship may place less 
importance on academic performance, have a more negative 
attitude toward school and classmates, and even have a risk of 
dropping out (Benner et al., 2016; Merritt and Buboltz, 2015; Jaeger 
et al., 2017).

FIGURE 4

Correlation analysis chart for OGPA and VSR.
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5.7 VSHs and academic performance

A major finding of the present study was that VSHs were positively 
and statistically significantly associated with student academic 
performance. As everyone knows, volunteer services are a public 
welfare activity without monetary compensation for their efforts 
(Shantz et al., 2016). Why do volunteers continually make sacrifices of 
their time and energy for individuals or society? Because the 
motivation along with certain purposes and values energizes 
volunteers to devote their time (Agostinho and Paço, 2012). As 
reported in Table 3, this result indicated that VSHs have a significant 
impact on academic performance. This finding thus verifies Vaikunth 
et al.'s (2014) results in finding a significant difference in academic 
performance between students who are volunteers and those who are 
not. Then an interesting finding is that volunteers spend more time 
and energy on volunteer service or volunteer activity, and volunteers’ 
performance has occurred two changes. According to Figure 4, when 
the volunteer service level increases from 0 to 1 (i.e., the volunteer 
service hours are 0–100), the OGPA is in a decreasing trend, and the 
value of OGPA drops from 3.006 to 2.950. When the service hours are 
between 101 and 300, the OGPA turns into an increasing trend and 
the highest value of OGPA is 3.149 and currently the volunteer service 
level is 2. Unfortunately, when the VHS increases again to 1,000 h, the 
volunteer service level is 2. Though VSHs increase until 1,000 h and 
the service level reaches 4, the OGPA keeps decreasing until it 
approaches the initial value (3.010). The results showed that VSHs 
have a positive effect on academic performance, but we found that 
there was a curvilinear variation in the effect of this variable on 
academic performance. Therefore, it should be noted that the schools 
need to limit the students from spending more time or energy to 
be involved in the volunteer services during studying at college and 
encourage them to devote their limited time and energy to learning.

5.8 Summary

Although all nine variables discussed in this study have significant 
research significance with academic performance, only age is 
negatively correlated with academic performance, while all the others 
are positively correlated, which may be due to the following reasons:

 1 From the perspective of cognitive development theory, it is a 
stage where students undergo significant changes in the 
educational environment and learning requirements after 
entering university from high school. High school education 
mainly focuses on the accumulation of basic knowledge, while 
university education emphasizes self-directed learning, 
professional skill development, and career planning (Cyrenne 
and Chan, 2012; Pascoe et al., 2020). Students will experience 
a cognitive shift in their learning during this process. The 
inclusion of age variables in the regression model is because as 
students age, they experience different stages of learning during 
their university years. For example, freshmen may be more in 
the stage of adapting to the university learning mode, and as 
they age, their learning cognition gradually matures in their 
sophomore and junior years (Akimov et al., 2024; Bergey et al., 
2019). The accumulation of learning experiences accompanies 
the increase in age. Some students begin to transition from 

high school-style unilateral cognitive learning to interest-based 
and skill-based learning. This transition process is closely 
related to age and can have an impact on academic 
performance. In modern educational theory, English 
proficiency, computer operation ability, and professional skills 
are all important components of students’ comprehensive 
abilities (Liang et al., 2023; Simoes et al., 2022). The inclusion 
of these variables in the regression model is because they reflect 
different aspects of students’ ability performance in achieving 
this educational goal, and there is a theoretical correlation 
between the improvement of these abilities and 
academic performance.

 2 To improve students’ comprehensive abilities, Chinese higher 
vocational colleges have formulated a series of incentive 
policies based on incentive theory. For example, based on 
motivation theory, the management department formulates 
policies to encourage students to participate in skill-based 
courses and various skill competitions (Liang et  al., 2023). 
From the perspective of incentive compatibility, when schools 
provide incentives for students to participate in skill activities, 
such as awarding scholarships to students who have won 
honors in competitions, students have more motivation to 
improve their abilities in these areas (Adhikari, 2023; 
Mulyaningsih et  al., 2022). This study incorporates skills-
related variables, such as participation in skills competitions, 
into the regression model because these variables reflect the 
impact of incentive policies on student behavior and 
academic performance.

 3 From the perspective of the requirements of talent cultivation 
objectives and social demand, students can only obtain English 
proficiency certificates, computer operation ability certificates, 
and professional skills certificates by adopting scientific 
learning methods and studying diligently, which is conducive 
to better realizing the students’ personal goals and personal 
values and achieving the objectives of talent cultivation 
(Alhadabi and Karpinski, 2020; Liang et al., 2023; Luo et al., 
2023). These variables related to talent cultivation goals are 
added to the regression model because they reflect the impact 
of social demands on students’ academic performance and 
skills training. To meet these requirements, students will devote 
more learning energy and time to relevant learning and 
practical activities, which will, in turn, affect their academic 
performance (Alhadabi and Karpinski, 2020; Luo et al., 2023).

6 Conclusion

Researchers and scholars in many countries have studied the factors 
influencing academic performance for decades. However, empirical 
studies on Chinese higher vocational institutions are still limited. The 
target of this study is one of the 56 institutions of Chinese high-level 
vocational schools and specialized programs, which makes it only a 
representative study. Therefore, this article aimed to analyze the relevant 
factors affecting students’ academic performance in higher vocational 
colleges. The study incorporated 35 endogenous and 
exogenous variables.

Variables are significant factors for testing the influence on 
academic achievement. Although we designed the 35 variables 
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before collecting data, the significant levels and coefficients of 
Age, GKs, CET4, NCRE, TSS, OS, OSL, GDS, and VSHs were 
investigated by stepwise regression analysis. All eight variables 
except age have a positive effect on academic performance. Age 
has a negative impact on academic achievement. Although VSHs 
have a positive effect on academic performance, the study found 
that there is a curvilinear variation in the effect of this variable on 
academic achievement. Therefore, it should be noted that schools 
should limit students from spending too much time or energy on 
volunteering activities during the semester and encourage them 
to dedicate limited time and energy to learning activities. In 
addition, schools should be at a higher level to improve students’ 
enthusiasm for participating in skill competitions and competition 
projects. At the same time, in improving academic achievement, 
schools should also improve students’ operational skills and 
practical abilities, because the practical hands-on ability of 
students is one of the important factors for the rapid employment 
of students in higher vocational colleges and universities. It also 
has become the primary recruitment condition for enterprises to 
choose talent.

The impact factors impacting students’ academic performance in 
higher vocational colleges play an absolutely important and significant 
role and are a major concern for educational administrators, parents, 
and students themselves. Firstly, the present study incorporates 35 
variables related to the influence on academic performance, which are 
mainly derived from students’ basic personal information and 
academic performance. Secondly, this study will also add to the 
literature that has been previously researched only in other countries 
and not for Chinese higher vocational institutions. Internationally, 
although a variety of factors are related to academic performance, it is 
also important to explore the factors influencing students’ academic 
performance in Chinese higher vocational colleges and universities, 
which will help enrich the empirical case for research in this area. In 
addition, it can contribute to the comparison of national and 
international research findings. Thirdly, this article can provide a 
source for policy revision for educational administrators and 
educational policymakers and a guide for students to develop their 
study plans and efforts, because this study compares and analyzes all 
the major factors that affect students’ academic performance during 
their studies. The study reported here provides a basis for further 
studies, which should deepen our understanding of impact indicators 
related to the academic performance of Chinese college students. It is 
necessary to investigate how to use data-mining algorithms, such as 
decision trees (DT), random forest algorithms (RF), and Long Short-
Term Memory (LSTM), in combination with a larger sample to 
explore the determination indicators of academic performance. 
During later experiments, we will add interventions like AI-assisted 
learning. Also, we  will focus on time-series data collection for 
longitudinal studies.

6.1 Limitations of the study

This article selected one of the 26 China high-level vocational 
schools (Class C) as the research site, and the research data includes 
information gathered from a sample of 2,270 students between the 
academic years 2016 and 2020. This study has limitations in the 
following aspects.

 1 Variable selection: Only some variables were included in the 
construction of the analysis model, without considering 
various factors such as students’ behavioral data and life data. 
This may lead to potential biases in the selected factors. Due to 
the lack of consideration for student behavior data (such as 
study habits, social activities, etc.) and life data (such as family 
environment, economic status, etc.), the model may not 
fully reflect the real factors that affect students’ 
academic performance.

 2 Research methods: Only stepwise regression analysis and 
correlation analysis methods were used in the experiment, and 
no other data analysis methods or machine learning 
algorithms were utilized. Different data analysis methods and 
algorithms have their own advantages and applicable 
scenarios, and relying solely on these two methods may limit 
in-depth data mining and comprehensive understanding. For 
example, clustering analysis algorithms in machine learning 
can classify students based on their various characteristics, 
thereby unraveling differences between different types of 
students and their relationship with academic performance; 
Factor analysis can help identify common factors hidden 
behind numerous variables, further revealing the underlying 
structure that affects academic performance.

 3 Sample selection: Only one vocational college was selected as 
the research object, which has certain limitations in the 
representativeness of the sample. This school may have its 
unique geographical, cultural, and faculty characteristics, 
which may differ from other vocational colleges. Therefore, the 
research results based on a single school sample may have 
applicability issues and poor generalizability when extended to 
other vocational colleges.

 4 Practical significance: Although this study has had an impact 
on educational practice, there are shortcomings in providing 
specific strategies to local education management departments 
and policymakers. The research results have not been fully 
integrated with the actual work of local education management 
departments and policymakers, and there is a lack of in-depth 
exploration of how they can develop specific strategies to 
improve student performance based on the research results.
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