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Abstract 

The results of the comprehensive data analysis showed that Personal preferences, interpersonal relationships, university programs, community 
atmosphere, policy formulation all had significant effects on graduate leadership ability and the corresponding hypotheses were valid, and the self-
efficacy mediating effect also played a significant mediating role and the hypotheses were valid. According to the results of the research, based on the 
micro and macro based on the socio-ecological model, this was verified that the environment in which a graduate is placed can greatly influence the 
leadership development. It is recommended that a leadership curriculum be added to the development of the atmosphere for leadership development 
in the university. It is recommended that the community can increase the diversity of activities so that graduate can be more active and get exercise. 
Graduate students need to develop leadership skills in a variety of ways. The sample of this research was limited to 20 colleges and universities in 
Zhengzhou City, which is a relatively small sample size and may not adequately represent the actual situation of college graduates nationwide. 
Therefore, the general applicability and extensiveness of the findings need to be verified through further research. 
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1.Introduction 

The main objective of this research is to explore and 
analyse in depth which key factors play a decisive role 
in the formation and development of leadership 
under the role of social-ecology in a group of 
graduates in Zhengzhou City, Henan Province, China. 
In this chapter, we will provide a detailed explanation 
of the quantitative analysis section and present the 
results visually in the form of graphs and charts. To 
ensure the accuracy and reliability of the findings, the 
authors collected data from a broadly representative 
sample. By analysis these data, the aim is to validate 
the study to verify a series of hypotheses.  

The first part of the quantitative study focuses on the 
presentation of frequency analysis, measures of 
central tendency (e.g., mean, median, and plurality), 
and measures of dispersion (e.g., standard deviation 
and variance), which are tools that allow for a better 
understanding of the distribution and characteristics 
of the data. And in the second half of the quantitative 
study, the authors use inferential statistics, including 
confidence interval estimation and hypothesis 
testing, to estimate statistical parameters for the 
population as a whole and to test and judge the  

hypotheses proposed in the current research. 

2. Sample characteristics 

Participants in this study included graduates from 20 
different universities in Zhengzhou City, Henan 
Province. These groups of graduates have several 
notable characteristics: firstly, the parties have just 
completed their university studies and are starting to 
enter society, and are therefore at a critical turning 
point where The parties need to develop and enhance 
their leadership skills. Secondly, these graduates have 
been able to clearly realise that leadership plays a 
crucial role and is an indispensable skill in their 
future career development and personal growth. 
After obtaining the consent and support of all final 
year counsellors, we explained in detail the purpose 
and significance of the questionnaire survey to the 
counsellors and graduates, and at the same time 
emphasized the voluntary nature of participation and 
the confidentiality of all data. 

After a period of questionnaire collection, we 
received a total of 588 questionnaires, and after strict 
screening and auditing, we finally identified 588 
questionnaires as valid questionnaires. Through in-
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depth analysis of the data from these valid 
questionnaires, the researchers found that the group 
of graduates participating in this study showed great 
diversity. In order to better understand the 
characteristics of this group, the following 
subsections will detail the descriptive statistics of the 
588 graduates in this study, which will help us to 
more accurately grasp the current state of leadership 
among the graduates as well as their needs and 
expectations for leadership development. 

2.1 demographic information 

The following paragraphs report demographic 
information on the 588 valid samples collected by the 
survey. 

2.2.1 Gender 

Table 1: Gender statistics 

Gender Frequency Percentage(%) 
Male 286 48.6 
Female 302 51.4 
Total 588 100 

In this particular research study, the total number of 
male participants who took part in the survey was 
286, which constituted 48.6 percent of the entire 
participant pool. On the other hand, the total number 
of female participants was 302, representing 51.4 
percent of the entire group. When comparing the two 
figures, this becomes evident that the proportion of 
female participants is marginally higher than that of 
their male counterparts. However, the disparity 
between the two groups is not substantial enough to 
be considered statistically significant. The gender 
distribution observed in this survey exhibits a 
relatively balanced characteristic, which is 
noteworthy. This balanced gender distribution serves 
as a foundational backdrop for additional data 
analyses that may be conducted using this sample, 
this provides valuable context that can aid in a more 
comprehensive understanding and interpretation of 
the results that emerge from these analyses. 

Moreover, the gender balance observed in this study 
is particularly important when considering the 
potential impact on the research outcomes. This is 
well-documented that gender differences can 
influence responses to various stimuli and questions 

2.2.2 Graduation year 

Table 2: Graduation year statistics 

Graduation year Frequency Percentage(%) 
2023 125 21.3 
2024 264 44.9 
2025 199 33.8 
Total 588 100% 

Among the students who successfully completed 
their academic pursuits and received their diplomas 
in the year 2024, the frequency of their 
representation within the study sample reached an 
impressive count of 264 individuals. This number 
constitutes a substantial 44.9% of the entire group of 
participants, marking this as the highest proportion 
observed across all the different graduation years 
included in the analysis. In contrast, the frequency of 
students who graduated in the preceding year of 
2023 was notably lower, standing at 21.3%. Similarly, 
the cohort of students who graduated in the 
subsequent year of 2025 exhibited a frequency of 
33.8%. Table 4.5 presents statistics on graduation 
years, covering three years: 2023, 2024, and 2025, 
with a total sample size of 588. 

2.2.3 Zhengzhou university graduates 

Table 3: Zhengzhou university graduate’s statistics 

Zhengzhou university 
graduates 

Frequency 
Percentage
(%) 

Yes 588 100% 
No 0 0% 
Total 588 100% 

Upon conducting a comprehensive and meticulous 
examination of the data that has been presented in 
the table mentioned earlier, this becomes abundantly 
clear that within the 588 valid samples that have been 
analyzed, each and every one of them represents a 
graduate who has completed their educational 
journey at institutions located within the city of 
Zhengzhou. There are no exceptions or instances of 
graduates from universities situated outside of 
Zhengzhou within this particular dataset. This 
specific aspect serves to highlight and underscore the 
fact that the scope and focus of this survey are 
exclusively concentrated on the demographic of 
individuals who have completed their educational 
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pursuits at universities based in Zhengzhou. As a 
result, the findings and insights that have been 
derived from this study can be considered as a true 
and accurate reflection of the current state of affairs 
pertaining to the leadership capabilities, experiences, 
and professional achievements of graduates who hail 
from the academic institutions located in Zhengzhou. 

Additionally, the homogeneity in the sample set 
regarding the graduation institution eliminates 
potential confounding factors that could arise from 
comparing graduates from diverse educational 
backgrounds. This controlled environment facilitates 
a clearer and more accurate assessment of the impact 
of Zhengzhou-based universities on shaping the 
leadership capabilities of their students.  

2.2.4 Political profile 

Table 4: Political profile statistics 

Political profile Frequency Percentage(%) 
Communist party 
member 

87 14.8 

Communist Youth 
League member 

225 38.3 

Masses 276 46.9 
Total 588 100% 

From the data situation, we know that the Communist 
Party members: frequency 87, accounting for 14.8 
percent. Communist Party members are often 
advanced members who have been cultivated and 
examined by the organisation in colleges and 
universities. In terms of leadership training, the Party 
organisation may have provided opportunities for 
theoretical learning and practical exercises, etc. The 
parties may be able to play an exemplary role in team 
leading and responsibility taking among the 
graduates' group, and The parties may have a 
stronger sense of organisational co-ordination and 
leadership. 

Members of the Communist Youth League: frequency 
225, accounting for 38.3%. The Communist Youth 
League is the assistant and reserve army of the Party. 
Members of the Communist Youth League receive 
education and guidance from the organisation, and in 
participating in various campus activities, The parties 
have the opportunity to exercise their communication 
and collaboration skills, which is helpful for the initial 

development of leadership. 

Mass frequency 276, accounting for 46.9%, the 
highest proportion. Although graduates from the 
masses have not joined party organisations, the 
parties may develop leadership through other 
campus activities and social practice, but The parties 
may be relatively less likely to obtain systematic 
leadership training resources. 

2.2.5 Served as a student leader 

Table 5: Served as some student leader statistics 

Served as a 
student leader 

Frequency Percentage(%) 

Yes 391 66.5 
 No 197 33.5 
Total 588 100% 

According to the table, the number of graduates who 
have served as student leaders is 391, accounting for 
66.5%. During the period of serving as a student 
leader, graduates have more opportunities to 
organise activities, co-ordinate interpersonal 
relationships, and handle affairs, etc. These 
experiences can effectively exercise leadership-
related skills such as communication, organization 
and decision-making. In their subsequent career 
development or social activities, the parties may be 
able to play a better leadership role with their 
accumulated experience. 

Not having served as a student leader the frequency 
is 197, accounting for 33.5%. Although this group of 
graduates lacks the direct training brought by the 
experience of student cadres, the parties may 
improve their leadership skills by participating in 
competitions, club activities, social practice, etc., but 
the way and focus of the training may be different 
from that of the students who have served as student 
cadres, which indicates that there are diversified 
paths for the development of leadership skills. 

3 Descriptive statistics 

Table 4.9 provides descriptive statistical analyses of 
participants' attitudes and perceptions on different 
dimensions of a research. The sample size was 588 
and covered seven different dimensions: personal 
preferences, interpersonal relationship, university 
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programme, community atmosphere, policy formulation, self-efficacy, graduate leadership ability. 

Table 6: Descriptive statistics 

Variables N Minimum Maximum Mean Standard deviation 
PP 588 1.33 5 3.35 0.939 
IR 588 1.33 5 3.31 0.969 
UP 588 1.14 5 3.36 0.969 
CA 588 1.20 5 3.32 0.973 
PF 588 1.38 5 3.31 0.991 
SE 588 1.14 5 3.35 0.975 
GLA 588 1.50 5 3.31 0.990 

The sample size for each variable under 
consideration in this research has been determined to 
be 588, which suggests that the data collection 
process has been quite thorough and representative.   

For the variable PP, which represents personal 
preference, the sample size (N) is 588. The minimum 
value is 1.33, and the maximum is 5. This indicates 
that the scores for personal preference fall within a 
range from a relatively low value of 1.33 to a 
maximum of 5. The mean value is 3.35, suggesting 
that on average, respondents' personal preference 
scores lean towards the middle - higher end of the 
scale. The standard deviation is 0.939, which implies 
a moderate spread of data points around the mean. A 
standard deviation of this magnitude indicates that 
while there is some variability in personal preference 
scores,this is not overly dispersed.  

The variable IR, standing for interpersonal 
relationship, also has a sample size of 588. The 
minimum and maximum values are 1.33 and 5 
respectively, the same range as PP in this regard. The 
mean of 3.31 shows that, on average, the scores for 
interpersonal relationship are slightly lower than that 
of PP but still in the middle range. With a standard 
deviation of 0.969, this has a bit more variability 
compared to PP. This suggests that there is a relatively 
wider spread of scores for interpersonal relationship 
among the respondents, indicating more diversity in 
people's perceptions or experiences related to 
interpersonal relationships.  

Regarding UP, which represents the university 
program variable, the sample size remains 588. The 
minimum value is 1.14, and the maximum is 5. The 
mean score is 3.36, which is slightly higher than the 
means of some other variables like IR and PF. This 

indicates that, on average, respondents rate the 
university program relatively favorably. The standard 
deviation of 0.969 is close to those of other variables, 
signifying a comparable level of variability in 
responses. So, while there is some dispersion in how 
people evaluate the university program,this is within 
a similar range as other factors.  

The variable CA, labeled as community atmosphere, 
has a sample size of 588. The minimum value is 1.20, 
and the maximum is 5. The mean value of 3.32 shows 
that, on average, the scores related to this community 
- related variable are in the middle range. The 
standard deviation is 0.973, which is in line with the 
variability seen in other variables. This suggests that 
there is a moderate spread of opinions or experiences 
regarding the community - related aspect 
represented by CA among the respondents.  

For PF, which stands for policy formulation, the 
sample size is 588. The minimum value is 1.38, and 
the maximum is 5. The mean score is 3.31, similar to 
that of IR. This implies that, on average, respondents' 
evaluations of policy formulation are at a comparable 
level to interpersonal relationship scores. The 
standard deviation of 0.991 is relatively high among 
these variables, indicating a greater spread of scores. 
This means there is more diversity in people's views 
on policy formulation, with some respondents having 
significantly different opinions compared to others.  

The variable SE, representing self - efficacy, has a 
sample size of 588. The minimum value is 1.14, and 
the maximum is 5. The mean value of 3.35 is the same 
as that of PP, showing that, on average, respondents' 
self - efficacy scores are at a similar level to personal 
preference scores. The standard deviation of 0.975 
indicates a moderate amount of variability in self - 
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efficacy scores. This means that while there is some 
difference in how individuals perceive their self - 
efficacy, this is within a reasonable range compared to 
other variables.  

The variable GLA, denoting graduate leadership 
ability, has a sample size of 588. The minimum value 
is 1.50, and the maximum is 5. The mean value of 3.31 
is slightly lower than some other variables. This 
suggests that, on average, respondents rate graduate 
leadership ability somewhat less favorably compared 
to variables like UP and PP. The standard deviation of 
0.990 is relatively high, indicating a relatively wide 
spread of scores. This shows that there is a significant 
amount of diversity in how people assess graduate 
leadership ability, with a notable range of opinions 
among the respondents. 

In summary, the data collected and analyzed in this 
study provide a foundational understanding of the 
leadership development of graduates in Zhengzhou 
City. These insights can serve as a valuable starting 
point for further research and can be integrated with 
other factors to conduct a more comprehensive 
analysis of the influencing factors and potential 
strategies for enhancing the leadership capabilities of 
college students. 

4 Dimensions of the variables 

4.1 Exploratory factor analysis 

Exploratory Factor Analysis (EFA) is a multivariate 
statistical method that has become a fundamental 
tool in the development and validation of 
psychological theories and measures. Researchers 
must make a number of thoughtful and evidence-
based methodological decisions when conducting 
EFA, and at each decision point there are multiple 
options, each with their own advantages and 
disadvantages (Watkins, 2018; Jam et al., 2025). 

Data were analysed for rigorous reliability and 
validity using SPSS software. The initial internal 
consistency alpha coefficient exceeded the threshold 
of 0.7 and the entries all had high reliability. The 
(KMO) measure was close to 0.9, confirming the 
validity of the questionnaire (Zhang et al.,2024).  

The Bartlett's test of sphericity value was significant 
(p = 0.000) and the factor analysis was appropriate 

(Ibikunle & Smith,2021). 

The p-value of the Bartlett's spherical test was 
˂0.001, indicating that the strength of the correlation 
between the items was good enough for EFA.All factor 
loadings in the one-way model were ˃0.3.The factor 
loadings indicated that the infrastructure could be 
considered as one-way domains in the developmental 
study.The KMO ˂0.8 verified the sample adequacy, 
and the p-value of Bartlett's test was ˂0.001, 
indicating that the strength of the relationship 
between the items was good enough to allow 
extended analyses (EFA) on this data. indicating that 
the strength of the relationship between the items 
was good enough to allow for extended analyses 
(EFA) to be conducted on this data (Dar et al., 2021). 

Table 7: KMO and Bartlett's test results 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of 

Sampling Adequacy. 

0.965 

Bartlett's Test of 

Sphericity 

Approx. Chi-

Square 

18314.388 

df 1081 

Sig. .000 

Kaiser - Meyer - Olkin sampling fitness measure (KMO 
value) is 0.965, KMO value is between 0 - 1, the closer 
to 1, the stronger the correlation between the 
variables, the more suitable the data for factor 
analysis, usually 0.9 and above means sampling 
adequacy is ‘very good’, the KMO value of this data is 
0.965, indicating a high degree of correlation between 
the variables, a good basis for factor analysis. 0.965, 
indicating a high degree of correlation between the 
variables and a good basis for factor analysis.In the 
Bartlett's spherical test, the approximate chi-square 
(Approx. Chi - Square) is as high as 18314.388, which 
is free. is as high as 18314.388, the degree of freedom 
(df) is 1081, and the significance (Sig.) is 0.000. When 
the significance is less than 0.05, it means that the 
data is not a unit matrix, i.e., there is a significant 
correlation between the variables, and analyses that 
rely on the assumption of correlation of variables, 
such as factor analysis, can be carried out. In 
summary, from these two key test indicators, the data 
are excellent in terms of fitness and are very suitable 
for multivariate statistical operations such as factor 
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analysis, which can provide a reliable data basis for 
subsequent analyses such as in-depth mining of the 
potential structure of variables and extraction of 
public factors. 

In summary, both the high KMO value and the 
significant result of Bartlett's test of sphericity 
strongly support the suitability of the data for factor 
analysis. 

5 Structural Equation Modelling (SEM) 

5.1 Confirmatory Factor Analysis (CFA) via 
individual measurement model 

In practice, if the model is designed to be too complex, 
or if the available sample size is insufficient to 
support the complexity of the model,this may result 
in a poor model fit, which in turn prevents accurate 
and valid parameter estimates from being obtained. 
Further if the number of questions included in the 
model is too small and the sample size is relatively 
large, the high degree of correlation that may exist 
between the variables in the data may cause the 
standard errors of the parameter estimates to 
become too large, thus affecting the reliability of the 
statistical tests. In some cases, parameter estimates 
may not be derived, or the model fit indicators may be 
unusually good, often suggesting that the model may 
have over fitted the data, i.e., the model is too finely 
tuned to the current data set and loses its ability to 
generalise to new data. 

Therefore, crucial to carefully consider the 
complexity of the SEM model and ensure that this 
aligns with the available sample size. This involves 
striking a balance between a model that is sufficiently 
complex to capture the underlying relationships in 
the data, and one that is simple enough to avoid over 
fitting. Additionally, attention should be paid to the 
number of questions included in the model, as this 
can impact the correlation between variables and the 
reliability of the parameter estimates. Overall, a 
thoughtful approach to model design and validation 
is essential for ensuring the accuracy and validity of 
the results obtained from SEM analysis. 

AGFI ≥ 0.85 indicates an acceptable fit, which means 
that the scale maintains validity and is free of 
unnecessary complexity, making this more suitable 

for practical assessment. RMSEA ≤ 0.08 indicates an 
acceptable fit, with lower RMSEA values indicating 
minimal unexplained variance, which demonstrates 
that the scale provides a stable and generalisable 
measure (Wang et al., 2025). 

With regard to the validity of the tool, the following 
criteria should be met: NFI > 0.8, CFI > 0.8, GFI > 0.8, 
CMIN/DF < 3 (Li et al.,2024). 

SRMR value < 0.05; RMSEA value < 0.08 proved good 
model fit; GFI and AGFI values > 0.80. NFI, IFI, TLI and 
CFI values ≥ 0.90, and CMIN/DF values between 2.0 
and 5.0. Convergent validity was evaluated using 
Composite Reliability (CR) and Average Variance 
Extracted (AVE), and CR ≥ 0.70 and AVE ≥ 0.50 
indicated acceptable convergent validity (Ding et 
al,2022).  

5.1.1 Confirmatory factor analysis of personal 
preference 

 

Figure 1: Personal preferences measurement model 

Table 8: Personal preferences model fitting test 

Test index 
Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 1.161 Achieved 

RMSEA <0.10 0.017 Achieved 
CFI >0.90 0.999 Achieved 
NFI >0.80 0.994 Achieved 
GFI >0.80 0.994 Achieved 
IFI >0.90 0.999 Achieved 

The figure presents data for several fit metrics for the 
PP measurement model. The chi-square degrees of 
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freedom ratio is 1.161, which is below the fit criterion 
of less than 3 and meets the standard. The RMSEA is 
0.017, which is less than 0.10 according to the 
standard and meets the standard. The CFI, NFI, GFI, 
and IFI are 0.999, 0.994, 0.994, 0.999, respectively, 
which are all higher than their respective fitting 
standards (CFI, IFI needs to be greater than 0.90; NFI, 
GFI needs to be greater than 0.80), and all of them are 
in compliance. Overall, most of the indicators show 
that the model fits well. 

Table 9: Personal preferences convergent validity test 
table 

Name 
Factor 

loading  

Measurement 

error 
AVE CR 

PP1 0.755 - 

0.59 0.88 

PP2 0.761 0.055 

PP3 0.77 0.056 

PP4 0.782 0.056 

PP5 0.762 0.056 

PP6 0.764 0.055 

This table presents the results of a convergent validity 
test for the "PP" construct. The factor loadings for all 
items (PP1 - PP6) range from 0.755 to 0.782, which 
are relatively high. Generally, factor loadings above 
0.7 are considered strong, indicating that each item is 
strongly related to the underlying construct.  

The measurement error values for PP2, PP3, PP4, 
PP5, and PP6 are all around 0.055 - 0.056, which are 
relatively low, suggesting that the measurement of 
these items is precise.  

The Average Variance Extracted (AVE) is 0.59, which 
exceeds the recommended threshold of 0.5, 
indicating that the construct explains more variance 
in its items than the error variance. The Composite 
Reliability (CR) is 0.88, well above the commonly - 
used threshold of 0.7, which further confirms the 
internal consistency and reliability of the "PP" 
construct. Overall, these results provide strong 
evidence for the convergent validity of the "PP" 
construct. 

 

 

5.1.2 Confirmatory factor analysis of interpersonal 
relationship 

 

Figure 2: Interpersonal relationships measurement 
model 

Table 10: Interpersonal relationships model fitting test 

Test 
index 

Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 1.34 Achieved 

RMSEA <0.10 0.024 Achieved 
CFI >0.90 0.998 Achieved 
NFI >0.80 0.994 Achieved 
GFI >0.80 0.993 Achieved 
IFI >0.90 0.998 Achieved 

This is the result of the IR model fit test. The ratio of 
chi-square degrees of freedom is 1.340, which is less 
than the criterion of 3, indicating that the model is 
well fitted on this index; the RMSEA is 0.024, which is 
much lower than the criterion of less than 0.10, 
showing that the model error is small and the degree 
of fit is high; the CFI, NFI, CFI, NF, GFI, IFI are 0.998, 
0.994, 0.993, 0.998, respectively, which are all higher 
than their respective standards of greater than 0.90 
(CFI, IFI) or greater than 0.80 (NFI, GFI). The results 
of all indicators are ‘Achieved’, indicating that the IR 
model meets the good standard in these key fitting 
indicators, and the overall fitting effect is excellent. 

Table 11: Interpersonal relationships convergent validity 
test table 

Name 
Factor 
loading  

Measurement 
error 

AVE CR 

IR1 0.778 - 

0.61 0.9 

IR2 0.746 0.05 
IR3 0.798 0.051 
IR4 0.773 0.051 
IR5 0.791 0.052 
IR6 0.78 0.051 
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This table shows the results of a convergent validity 
test for the "IR" construct. The factor loadings for 
items IR1 - IR6 range from 0.746 to 0.798, which are 
quite high. Typically, factor loadings above 0.7 signify 
a strong relationship between each item and the 
underlying construct, suggesting that these items 
effectively measure what the "IR" construct intends to 
capture. The measurement error values for IR2, IR3, 
IR4, IR5, and IR6 are all in the range of 0.05 - 0.052, 
indicating relatively low measurement errors and 
thus precise measurement of these items. The 
Average Variance Extracted (AVE) is 0.61, surpassing 
the recommended threshold of 0.5. This implies that 
the "IR" construct explains more variance in its items 
than the error variance. The Composite Reliability 
(CR) is 0.90, well above the commonly - used 
benchmark of 0.7, further validating the internal 
consistency and reliability of the "IR" construct. 
Overall, these findings strongly support the 
convergent validity of the "IR" construct. 

5.1.3 Confirmatory factor analysis of university 
programmer 

 

Figure 3：University programmer measurement model 

Table 12: University programme model fitting test 

Test 
index 

Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 2.935 Achieved 

RMSEA <0.10 0.057 Achieved 

CFI >0.90 0.989 Achieved 
NFI >0.80 0.984 Achieved 
GFI >0.80 0.98 Achieved 

IFI >0.90 0.989 Achieved 

This table presents the results of a model fitting test 
for the "UP" model. Several key fit indices are 
evaluated against their respective fitting standards. 
The Chi - square/df ratio is 2.935, which meets the 
standard of being less than 3, indicating a reasonable 
model - data fit in terms of the ratio of the chi - square 
statistic to degrees of freedom. The RMSEA is 0.057, 
well below the threshold of 0.10, suggesting a good 
approximation of the population model. The CFI and 
IFI both have values of 0.989, exceeding the standard 
of 0.90, which implies that the proposed model fits 
the data significantly better than a baseline model. 
The NFI is 0.984 and the GFI is 0.980, both surpassing 
their respective standards of 0.80. Overall, all the 
evaluated fit indices meet or exceed their 
recommended thresholds, strongly indicating that 
the "UP" model provides an excellent fit to the data. 

Table 13: University programme convergent validity test 
table 

Name 
Factor 
loading  

Measurement 
error 

AVE CR 

UP1 0.747 - 

0.61 0.92 

UP2 0.778 0.054 
UP3 0.817 0.057 
UP4 0.781 0.055 
UP5 0.811 0.056 
UP6 0.763 0.055 
UP7 0.79 0.055     

This table shows the results of a convergent validity 
test for the "UP" construct. The factor loadings for 
items UP1 - UP7 range from 0.747 to 0.817. Generally, 
factor loadings above 0.7 indicate a strong 
relationship between each item and the underlying 
construct, suggesting that these items effectively 
measure the "UP" construct. The measurement error 
values for UP2, UP3, UP4, UP5, UP6, and UP7 are in 
the range of 0.054 - 0.057, which are relatively low, 
signifying precise measurement of these items. The 
Average Variance Extracted (AVE) is 0.61, exceeding 
the commonly - recommended threshold of 0.5. This 
means that the "UP" construct explains more variance 
in its items than the error variance. The Composite 
Reliability (CR) is 0.92, well above the typical 
benchmark of 0.7, further confirming the internal 
consistency and reliability of the "UP" construct. 
Overall, these results strongly support the convergent 
validity of the "UP" construct. 
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5.1.4 Confirmatory factor analysis of community 
atmosphere 

 
Figure 4: Community atmosphere measurement model 

Table 14: Community atmosphere model fitting test 

Test 
index 

Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 2.311 Achieved 

RMSEA <0.10 0.047 Achieved 
CFI >0.90 0.996 Achieved 
NFI >0.80 0.992 Achieved 
GFI >0.80 0.992 Achieved 
IFI >0.90 0.996 Achieved 

This table presents the results of a model fitting test 
for the "CA" model. The evaluation is based on several 
key fit indices compared to their respective fitting 
standards. The Chi - square/df ratio is 2.31, which is 
less than the recommended 3, indicating a reasonable 
fit between the model and the data in terms of the 
relationship between the chi - square statistic and 
degrees of freedom. The RMSEA is 0.047, well below 
the threshold of 0.10, suggesting a very good 
approximation of the population model. The CFI and 
IFI both have extremely high values of 0.996, far 
exceeding the standard of 0.90, which implies that the 
proposed model fits the data much better than a 
baseline model. The NFI and GFI are both 0.992, 
surpassing the 0.80 standard. Overall, all the fit 
indices meet or exceed their respective thresholds, 
providing strong evidence that the "CA" model has an 
excellent fit to the data. 

This is the CA Convergent Validity Test table involving 
five variables CA1 - CA5. Factor loading (Factor 
loading) is between 0.74 - 0.81, indicating that the 
variables are more closely related to the latent 
variables. Measurement error (Measurement error) 
ranged from 0.049 - 0.051, which is a small value, 

reflecting the high precision of the measurement. 

Table15: Community atmosphere convergent validity 
test table 

Name 
Factor 
loading  

Measurem
ent error 

AVE CR 

CA1 0.791 - 

0.609
0 

0.88
60 

CA2 0.792 0.050 
CA3 0.813 0.050 
CA4 0.765 0.051 
CA5 0.738 0.049   

The Average Extracted Variance (AVE) was 0.6090, 
which is greater than the standard of 0.5, indicating 
good model aggregation validity. The combined 
reliability (CR) is 0.8860, which is higher than the 
criterion of 0.7, implying that the model reliability is 
high. Overall, the model performs well in terms of 
convergent validity and reliability, and the variables 
can effectively reflect the characteristics of latent 
variables. 

5.1.5 Confirmatory factor analysis of policy 
formulation 

 

Figure 5：Policy formulation measurement model 

Table 16: Policy formulation model fitting test 

Test 
index 

Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 1.54 Achieved 

RMSEA <0.10 0.03 Achieved 

CFI >0.90 0.997 Achieved 

NFI >0.80 0.99 Achieved 

GFI >0.80 0.987 Achieved 

IFI >0.90 0.997 Achieved 
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This is the result of the fitting test of the PF 
measurement model. The ratio of chi-square degrees 
of freedom (Chi - square/df) is 1.540, which is less 
than the criterion of 3, indicating that the model fits 
well; the root mean square error approximation 
RMSEA is 0.030, which is much lower than the 
criterion of less than 0.10, indicating that the model 
error is relatively small; the CFI is 0.997, the NFI is 
0.990, the GFI is 0.987, and the IFI is 0.997, IFI should 
be greater than 0.90, NFI, GFI should be greater than 
0.80. The results of all the indicators are ‘Achieved’, 
indicating that the PF model meets the good standard 
in these key fitting indicators. 

Table 17: Policy formulation convergent validity test 
table 

Name 
Factor 
loading  

Measurem
ent error 

AVE CR 

PF1 0.80 - 

0.6322 0.9322 

PF2 0.78 0.046 
PF3 0.78 0.046 
PF4 0.79 0.045 
PF5 0.80 0.046 
PF6 0.81 0.045 
PF7 0.79 0.047   
PF8 0.81 0.046   

This is the PF convergent validity test scale involving 
eight variables from PF1 - PF8. Factor loading (Factor 
loading) is between 0.78 - 0.81, indicating that the 
variables are strongly associated with the latent 
variables. Measurement error (Measurement error) 
ranged from 0.045 - 0.047, which is a small value, 
indicating a high degree of measurement precision.  

The average extracted variance value (AVE) was 
0.6322, which is greater than the standard of 0.5, 
indicating good convergent validity. The combined 
reliability (CR) is 0.9322 , which is higher than the 
criterion of 0.7, indicating high model reliability. 
Overall, the model performed well in terms of both 
convergent validity and reliability. 

 

 

 

5.1.6 Confirmatory factor analysis of self-efficacy 

 

Figure 6：Self-efficacy measurement model 

Table 18: Self-efficacy model fitting test 

Test index 
Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 1.645 Achieved 

RMSEA <0.10 0.33 Achieved 
CFI >0.90 0.996 Achieved 
NFI >0.80 0.991 Achieved 
GFI >0.80 0.989 Achieved 
IFI >0.90 0.996 Achieved 

This table shows the results of a model fitting test for 
the "SE" model. The Chi - square/df ratio is 1.645, 
which is well below the fitting standard of less than 3, 
indicating a good fit between the model and the data 
in terms of the relationship between the chi - square 
statistic and degrees of freedom. The RMSEA is 0.33, 
which, although this meets the standard of being less 
than 0.10, is relatively high compared to typical good  

- fitting models, suggesting some room for 
improvement in the approximation of the population 
model. However, the CFI, IFI, NFI, and GFI are all quite 
high, with values of 0.996, 0.996, 0.991, and 0.989 
respectively, all exceeding their respective fitting 
standards ( > 0.90 for CFI and IFI, > 0.80 for NFI and 
GFI). Overall, while the RMSEA shows a slight 
concern, the other indices indicate that the "SE" 
model generally provides a good fit to the data. 
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Table19: Self-efficacy convergent validity test table 

Name 
Factor 
loading 

Measurement 
error 

AVE CR 

SE1 0.831 - 

0.629 
0.93
2 

SE2 0.814 0.041 
SE3 0.784 0.043 
SE4 0.781 0.042 
SE5 0.78 0.042 
SE6 0.77 0.043 
SE7 0.761 0.042   

This table presents the results of a convergent validity 
test for the "SE" construct. The factor loadings for 
items SE1 - SE7 range from 0.761 to 0.831. Factor 
loadings above 0.7 generally signify a strong 
relationship between each item and the underlying 
construct, indicating that these items effectively 
measure the "SE" construct. The measurement error 
values for SE2, SE3, SE4, SE5, SE6, and SE7 are in the 
range of 0.041 - 0.043, which are relatively low, 
suggesting precise measurement of these items. The 
Average Variance Extracted (AVE) is 0.629, exceeding 
the commonly - recommended threshold of 0.5. This 
means that the "SE" construct explains more variance 
in its items than the error variance. The Composite 
Reliability (CR) is 0.932, well above the typical 
benchmark of 0.7, further confirming the internal 
consistency and reliability of the "SE" construct. 
Overall, these results strongly support the convergent 
validity of the "SE" construct. 

5.1.7 Confirmatory factor graduate leadership 
ability 

 

Figure 7: Graduate leadership ability measurement model 

Table 20: Graduate leadership ability model fitting test 

Test index 
Fitting 
standard 

Model fit 
index 

Result 

Chi-
square/df 

<3 1.189 Achieved 

RMSEA <0.10 0.018 Achieved 
CFI >0.90 0.999 Achieved 
NFI >0.80 0.992 Achieved 
GFI >0.80 0.99 Achieved 
IFI >0.90 0.999 Achieved 

This is the result of the fit test of the GLA model. The 
Chi - square/df is 1.189, which is less than the 
criterion of 3, showing that the model fits well; the 
RMSEA is 0.018, which is much lower than the 
criterion of less than 0.10, indicating that the model 
error is extremely small; the CFI, IFI are 0.999, the NFI 
is 0.992, and the GFI is 0.990, which are all 
significantly higher than their respective 
corresponding fit criteria CFI, GFI, and GLA. 
Comparative Fit Index CFI, IFI are 0.999, NFI is 0.992, 
and GFI is 0.990, which are all significantly higher 
than CFI, IFI need to be greater than 0.90, NFI, GFI 
need to be greater than 0.80. The results of all 
indicators are ‘Achieved’, indicating that the GLA 
model meets the good standard in these key fitting 
indicators, the overall fitting effect is excellent, and 
the model fits the data well. 

Table 21: Graduate leadership ability convergent validity 
test table 

Name 
Factor 
loading 

Measurement 
error 

AVE CR 

GLA1 0.800 - 

0.63
0 

0.94
8 

GLA2 0.802 0.045 
GLA3 0.803 0.044 
GLA4 0.783 0.043 
GLA5 0.793 0.044 
GLA6 0.782 0.044 
GLA7 0.802 0.043   
GLA8 0.805 0.045   

This table shows the results of a convergent validity 
test for the "GLA" construct. The factor loadings for 
items GLA1 - GLA8 range from 0.782 to 0.805. Since 
factor loadings above 0.7 generally indicate a strong 
connection between each item and the underlying 
construct, these values suggest that the items 
effectively measure the "GLA" construct. The 
measurement error values for GLA2 - GLA8 are in the 
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range of 0.043 - 0.045, which are relatively low, 
signifying precise measurement of these items. The 
Average Variance Extracted (AVE) is 0.630, 
surpassing the commonly - used threshold of 0.5. This 
means that the "GLA" construct explains more 
variance in its items than the error variance. The 
Composite Reliability (CR) is 0.948, well above the 
typical benchmark of 0.7, further validating the 
internal consistency and reliability of the "GLA" 
construct. Overall, these findings strongly support the 
convergent validity of the "GLA" construct. 

6 Conclusion 

The research begins by reviewing the importance of 
leadership, pointing out that in the context of 
globalisation, people with leadership skills are crucial 
for the development of organisations and societies. 
The study also looks at the motivation of social 
sciences and liberal arts students to engage in student 
leadership and the students' deficiencies in 
leadership skills. These deficiencies are manifested in 
their lack of leadership behaviours to bring 
exemplary impact to the organisation. Therefore, the 
development of student-centred learning and the 
leadership behaviours of student leaders can be 
mutually reinforcing, and the use of ‘student-centred 
learning’ strategies can enhance students' leadership 
behaviours.Based on the above background, this 
study applies social ecology theory to guide the 
enhancement of leadership skills of college 
graduates. Social ecology theory emphasises the 
interaction between the individual and the 
environment, and suggests that the development of 
the individual is influenced by multiple levels of 
environmental factors. In this study, we explored the 
effects of personal reasons, interpersonal factors, 
college environment, community environment, and 
policies on students leadership enhancement and 
how these factors act on students self-efficacy.By 
analysing the data, we found that the social ecology 
theory has a significant role in explaining and 
enhancing the leadership competence of college 
graduates, while the theory also positively affects 
students' self-efficacy. 

Future research can further expand the sample range 
to improve the representativeness and accuracy of 
the data. Also, a variety of research methods, such as 
interviews and observations, can be used to obtain 

more comprehensive and in-depth data. In addition, 
future research can also explore other factors that 
may affect leadership enhancement, such as personal 
traits and cultural background, in order to further 
improve the theoretical system and practical 
strategies of leadership development. 

In conclusion, this research used social ecology 
theory to guide the enhancement of leadership 
competence of college graduates and achieved 
certain research results. However, due to the 
limitations and shortcomings in sample selection, 
data collection, etc., future research still needs to be 
further deepened and improved. We believe that as 
the study continues to deepen, we will be able to 
better understand the nature and laws of leadership 
development and provide more effective strategies 
and methods for the cultivation of talents in colleges 
and universities. 
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