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This research aims to assess the impact of campus culture on the satisfaction level of engineering students. Five latent variables,
namely, respect, creativity, support, extracurricular activity, and individual responsibility, were used to examine the impact of
campus culture. The data were collected with the help of an online questionnaire, which was distributed among male and female
students. Subsequently, 304 responses were collected, which were analyzed using descriptive statistics, multicollinearity, and
structural equation modeling (SEM) via AMOS 23 software. Internal consistency and reliability of each construct were done
through Cronbach’s alpha, while confirmatory factor analysis was used for the validation of results. The findings of the met-
aheuristics-based research indicate that the campus culture has a positive impact on the satisfaction level of students (r=0.774,
P <0.001). Improving these factors reciprocally increases the satisfaction level, besides raising the education quality. This research
can provide a gateway for educational leaders in focusing their resources for the best satisfaction of their students.

1. Introduction

Education is the most important pillar of society and the
basis for its development and stability. The student satis-
faction is considered one of the prominent factors affecting
the quality of education. Student’s satisfaction encourages
better learning outcomes and makes them better for their
field of study once they graduate [1]. Good quality education
provides better prospering opportunities, and the levels of
satisfaction or dissatisfaction strongly affect the student’s
success or failure of learning. The campus environment is
assumed the most critical influence and incentives to raise
the level of student satisfaction and that is a goal sought by all
distinguished educational institutions. Supporting students
through dealing with their creative idea, increasing the level
of the individual’s responsibility, promoting them to par-
ticipate in extracurricular activities, and respecting their

culture will improve university campus culture and impact
positively on student satisfaction. This study was applied to
the students of engineering departments to seek their views
on several aspects of teaching, assessment, and support
provided by their university. The aim is to increase satis-
faction, minimize dissatisfaction, and improve the factors
affecting campus culture.

The academic culture of the universities mainly consists
of academic outlooks, academic spirits, academic ethics, and
academic environments. Shen [2] concluded the campus
culture as “It is the general name of the external form of
materialization in the development of university charac-
terized by individuality, academic feature, opening, leading,
variety, and creativity”. Similarly, the different factors of the
campus culture were studied by Han [3] which are material
culture, spiritual culture, and institutional culture. The re-
sults show that the truth, goodness, and heavy morality have
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a greater significant correlation with the material culture in
the campus culture; Chigo and Patriotic have a greater
significant correlation with the spiritual culture; only In-
novate has a greater significant correlation with the insti-
tutional culture. The department of business and law at a UK
university conducted a study to measure the satisfaction of
students. The quadrant analysis and SPSS were used to
analyze the data, and the results of the research concluded
that the most important aspects consist of teaching and
learning, and the least important aspects consist of physical
facilities [4]. Creativity is an essential factor in campus
culture, and it can grow when there is a different culture on
the campus. The creativity can be increased by making
students focus on their main courses, or they will lose their
intellectual focus and creative passion [5]. The parents play
an important role in their educational journey. The role of
parents in affecting their children’s sustainability and success
in the engineering field at the university level is discussed in
this work [6]. The relation of group formation on the
outcome of a 4-week online course for students is done [7].
A statistical study was conducted at university about ex-
tracurricular activities. The study uses the AMOS23 software
to analyze the data and found that there are significant
differences in the GPA of the students who participated in
ECA and other nonparticipants [8]. Yang [9] published “The
function and implementation strategy of campus culture
activities in training talents”. In this study, sports support
showed a positive effect as they found that thousands of
students are interested in sports, which strengthens their
affiliation with the university.

Different statistical techniques are used for data vali-
dation as Julian Nasello has applied the Cronbach alpha test
to validate his questionnaire [10]. The test tells you that your
items measure (or not) the same concept; it is called an
internal consistency measure. You need to test several
psychometric properties to validate a questionnaire (e.g.,
content validity, construct validity, and test-retest). Also-
wayigh [11] published a project about the assessment of the
safety culture in Saudi airlines. He explained the importance
of measuring the confidence of safety among the pilots of the
company. The importance of this study is that it studies one
of the types of cultures and their impact on one of the
factors. This study used the AMOS 23 program, applying the
statistical tools from a drawing that represents the study as a
form until the results are extracted.

This study differs from the previous studies as it studies
the impact of campus culture on the level of student sat-
isfaction using a metaheuristics approach. Most of the
previous research analyzed and demonstrated parts and
factors of campus culture. Many studies were conducted on
the level of student satisfaction in universities [12-14], but
they did not study what factors influence them. The study of
cultures and the analysis of their factors is a popular field, but
campus culture is a new field. The statistical methods are
familiar, and their examples have not been applied to the
campus culture. This metaheuristics-based study investigates
the effect of campus culture on the level of satisfaction and
will also identify the most prominent factors among students
using SPSS statistical tool and an AMOS 23 program. The
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results from this study will be used for the betterment of the
university’s performance.

2. Materials and Methods

2.1. Research Strategy. The survey method of research was
used in this study, which is considered the most practical
way to collect data from students in terms of time and cost
[15]. The survey questions were designed based on five main
factors measuring the campus culture including respect,
creativity, support, extracurricular activities, and individual
responsibility. These factors of campus culture have been
selected based on the previous studies. 26 questions were
included in the survey that the respondents had to answer
with a 5-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). A proposed model was constructed to
evaluate the relationships between campus culture and
student satisfaction. Figure 1 illustrates the model of campus
culture and student satisfaction. As we know, student sat-
isfaction is closely linked to the quality of education;
therefore, the current level of student satisfaction has also
been measured based on the factors of campus culture.

The study contains five variables that affect campus
culture. These factors facilitate statistical analysis to measure
students’ satisfaction about campus culture. A brief expla-
nation has been introduced to obtain each factor in this
study and to avoid any kind of confusion about what the
intention of these factors is in Table 1.

The questionnaire was distributed to students from
different engineering departments, and data were collected.
Sortation is based on only two main criteria: gender and
batch number. Also, to ensure accurate participant response,
participation was voluntary and anonymous. Method of
distribution was implemented to make the research valid
and to increase the number of participants. The question-
naire was distributed among 588 male and 212 female
students, and the number of participants who filled the
questionnaire was 304 with a response rate of 38%, set with a
confidence level of 99% and margin of error of 9.3%.

2.2. Analysis. The data obtained were analyzed through
three stages: the first stage is a descriptive statistic, the
second stage is confirmatory factor analysis (CFA), and the
third stage is analyzed using the structural equation mod-
eling (SEM). CFA and SEM were applied through AMOS 23
software.

The validation of research outcomes was through
Cronbach’s alpha, which calculates each variable to ensure
that there is internal consistency reliability between each
construct. Excel sheet and SPSS software were used to
measure Cronbach’s alpha for each variable. The recom-
mended Cronbach’s score was 0.70 or higher, to ensure a
high level of reliability.

To determine how well the model fit the data collected,
goodness-of-fit indices were used. There are much goodness-
of-fit indices that can be applied but are not recommended
to calculate all these indices [16]. Therefore, in this study,
four indicators were used to determine the fitness including
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FIGURE 1: Proposed model of campus culture—student satisfaction.

TaBLE 1: Explanation of research variables.

Research study variable Dimension Explanation
Diversity Respect for the culture
1 .. .
Respect Individuality Self-respect
) Support Leading.skills Moral support
Incentives Monetary support
Exogenous variable 3 Creativity Student creativity thinkir.lg a.nd how university
deals with it
4 Extracurricular activities Extracurricular activities effect in campus culture
5 Individual responsibility Measuring every student. own reasonability about
the university
. . . Measuring campus culture impact on student
Endogenous variable 6 Student satisfaction

satisfaction

chi-square statistic, comparative fit index (CFI), Tuck-
er-Lewis index (TLI), and root mean square error of ap-
proximation (RMSEA).

2.3. Hypothesis. The hypothesis was formulated to deter-
mine statistically the question that the research answered
and meet the objectives. The hypothesis tested if the campus
culture has an impact on the level of satisfaction among
students or not:

H;: the campus culture has a positive effect on the
satisfaction level of students

3. Results and Discussion

3.1. Descriptive Statistics. The survey was done using Google
Forms and distributed to around 800 students, and 304
have filled the form which represents 38% of the whole
population in the study. Table 2 shows the number and
percentage of each gender and batch that participated in the
survey.

As we can see, the number of male students is about the
double number of female students, and this refers to the
number of students in the male section compared to the
female section. Also from the survey, it can be seen that
percentage of female participation is approximately equal or
greater to the male participation in most of the batches.
From the above survey, it could be concluded that the female

shows more excitement toward the survey rather than the
male.

3.2. Multicollinearity. It is a statistical phenomenon in the
analysis of multiple linear regression when two variables are
related or tend to measure the same thing and thus violate
one of the basic assumptions of the analysis of multiple
linear regression, and this leads to unreliable and inaccurate
results in the end [17]. The most effective method of ordinal
data research was used which is Spearman’s rho correlation
matrix and to discover whether a multicollinearity problem
existed between two variables. The 0.80 was used as a cutoft
sign for all variables in the research. A Spearman’s rho
correlation matrix was applied using SPSS to all questions of
campus culture indicators. The multicollinearity problem
was checked between 24 questions, and the maximum value
of 0.70 was noted only between the supportl and support4.
All correlations between the variables and campus culture
indicators indicate that it is statistically significant at 0.05.
There is no multicollinearity problem because the highest
correlation between any indicators did not exceed the cutoft
value of 0.80 as shown in Figure 2.

3.3. Cronbach’s Alpha. The validation of this study was
through Cronbach’s alpha, which was calculated for each
variable to ensure the internal consistency reliability of each
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TaBLE 2: Participants with gender and batch number.

Male Female

Batch

Count Count %
<15 14 5 53
15 20 . 9 9.6
16 48 22.7 23 24.7
17 44 20.8 17 18.3
18 85 40.2 39 42.0
Total 211 100% 93 100%
Mean 42.2 18.6
SD 21.253 10.454
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FIGURE 3: Cronbach’s alpha for each variable.

construct. To ensure a high level of reliability, the recom-
mended Cronbach’s alpha score was 0.70 or higher.

To measure the internal consistency of all variables,
Cronbach’s alpha was calculated through SPSS and excel
sheet. Figure 3 shows information about Cronbach’s values
of all variables. It is observed that all the values are above

0.70, which shows that all variables are reliable constructs.
The highest value was noted for creativity which is about
27% larger than the specified value of 0.70. The lowest value
was noted for respect, which is 0.714, but still, this value is
above the minimum limit of 0.70. The overall value for the
campus culture was measured at 0.921 which is about 31%
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FIGURE 4: Initial hypothesized campus culture—satisfaction level model.

more than the minimum value of 0.70. It shows that the
whole data are reliable and have no need to improve the
variables.

3.4. Confirmatory Factor Analysis (CFA). Confirmatory
factor analysis was used to be sure that the model used in this
research was valid. It is one of the best methods to ensure the
validity of the structural equation model. One exogenous
variable is campus culture, and it was identified and divided
into 5 factors, as follows: respect, creativity, support, ex-
tracurricular activities, and individual responsibility. Each
variable includes four or five questions that can be named as
indicators. A CFA and goodness of fit were conducted for
each of these factors to measure the reliability of the model

via AMOS23 software. The statistical significance is checked
through the critical ratio, and it should be +1.96 through p
value which should be less than 0.05.

Second, it is chi-square, TLI, CFI, and RMSEA that
checks the model fit through the goodness-of-fit indices. The
value of chi-square should be less than 4, the value of
RMSEA must be less than 0.1, and the value of p-close should
be greater than 0.05 [18].

3.4.1. Initial Model. The latent variables consist of four or
five questions with five options for each. Initially, evaluation
of factor loading and critical ratios were investigated for each
indicator. All factors were above 0.5 except InvdResp3 which
was 0.35 in the initial models, which means all indicators
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TaBLE 3: Initial model for the goodness-of-fit indices.
Generic model
. Fit indices
Indicator Loading factor Critical ratio . .
Chi. TLI CFI RMSEA Probability
Respectl 0.58
Respect2 0.52 4.544
Respect3 0.72 5.329 9.21 0.807 0.936 0.157 0.01
Respect4 0.68 5.281
Creativityl 0.77
Creativity2 0.88 10.982
Creativity3 088 11.039 1.745 1.004 1.00 .000 418
Creativity4 0.76 9.484
Supportl 0.83
Support2 0.55 8.322
Support3 0.73 6.214 4.695 0.959 0.986 0.096 0.096
Support4 0.77 8.937
Extral 0.83
Extra2 0.73 9.484
Extra3 081 11.061 7.760 0.942 0.981 0.140 0.021
Extra4 0.83 10.763
IndvRespl 0.59
IndvResp2 0.65 5.97
IndvResp3 0.35 6.30 9.609 0.934 0.967 0.102 0.047
IndvResp4 0.60 5.85
IndvResp5 0.76 3.68
Satisfactionl 0.70
Satisfaction2 0.73 7.970
Satisfaction3 0.62 6.672 3.210 0.969 0.984 0.072 0.117
Satisfaction4 0.76 7.710
Satisfaction5 0.72 7.426

were related to respect, creativity, support, extracurricular,
individual responsibility, and satisfaction. On the other
hand, all critical ratios above 1.96 and at 0.05 are significant.
The maximum value for critical ratio is measured for extra3
which is 11.061. Similarly, the minimum value for the critical
ratio was obtained from the IndvResp5 which is 3.68, but
still, this value is greater than the specified limit of 1.96. An
overall initial hypothesized model for the five exogenous
variables and one endogenous variable is given in Figure 4.
Then, the values of fit indices were measured and are re-
ported in Table 3. The value of chi-square must be less than 4,
and the value of RMSEA should be lower than 0.1 [19]. It can be
seen from the table that the values of chi-square and RMSEA are
less than the specified limits for the latent variables creativity,
support, and satisfaction. Therefore, there is no need to further
improve these variables [20, 21]. In the case of latent variable
respect, the value of chi-square is 9.21 which is greater than 4,
and for RMSEA, the value is 0.157 which is greater than the value
of 0.1 so this latent variable needs to be improved. Similarly, the
values of chi-square and RMSEA for the latent variables ex-
tracurricular and individual responsibility are also larger than
the specified minimum limits. In conclusion, there is a strong
need to improve the variables respect, extracurricular, and in-
dividual responsibility to get the appropriate results [22, 23].

3.4.2. Revised Model. To improve the fit model by keeping
all fit indices inside the appropriate limit, the standardized
residual matrix was used to define the standardized

variations between the proposed function-based covariance
and the observed one determined by the data obtained. The
appropriate standardized residual values must also not ex-
ceed 1.96 or 2.85. By using the standardized residual matrix,
regarding the covariance term, the IndvResp2 indicator was
deleted because it was out of the acceptable limit. After
adding the needed covariance relation, the revised model
was built. The revised model is shown in Figure 5.

AMOS 23 software has been used to improve the model
fit by the indices of modifications. Modification index
identifies the large error term between two indicators to
correlate them resulting in a decrease in the value of chi-
square. A complete revised fitness model has been given in
Table 4. The indicator IndvResp3 has been removed from the
model to get better results. The value of chi-square for the
latent variable was reduced from 9.21 to 2.46 which is under
the acceptable limits. Similarly, the values of extracurricular
and IndvResp were reduced from 7.760 to 0.399 and 9.609 to
0.709, respectively. The values of TLI, CFI, and RMSEA are
also within acceptable limits.

3.5. Structural Equation Modeling (SEM). After testing,
verification, and validating the relationship among research
variables, a structural equation model was built to test the
hypothesis and to know the effect and the relationship
between campus culture and student satisfaction. To provide
a scale score for each measurement model, a composite
variable function was imputed by using AMOS 23 which
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provides a better model fit. SEM is used to measure the effect
of control variables on the exogenous variables. All exog-
enous variables in the research fall under the campus culture
which is included in the structural equation model. SEM is
consisting of one variable only which is campus culture
which includes six variables (respect, creativity, support,
extracurricular activities, individual responsibility, and
satisfaction). The control variables were included which are
gender and batch number to make the study more com-
prehensive. It was deduced that the batch number and
gender do not affect the level of satisfaction at the campus. It
is the campus culture that directly affects the satisfaction

level of students. Among all factors, those are very important
which are linked to the teaching and learning abilities of the
student. From SEM, it was concluded that the campus
culture has a strong relationship with the satisfaction level.
Table 5 shows that gender and batch number are not sta-
tistically significant at 0.05, so they do not have a significant
effect on satisfaction level.

The correlation between the campus culture and satis-
faction variable is shown in Table 6. The correlation was
r=0.774 (p<0.001), which shows the significant positive
correlation between the campus culture and the satisfaction
of the student.
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TaBLE 4: Revised models for the goodness-of-fit indices.
Revised model
. Fit indices
Indicator Loading factor Critical ratio . o
Chi. TLI CFI RMSEA Probability
Respectl 0.52
Respect2 0.45 9.823
Respect 0.77 10.191 2.46 0.922 0.987 0.100 0.117
Respect4 0.69 8.726
Extral 0.78
Extra2 0.68 9.678
Extra3 0.83 10.235 0.399 1.012 1.00 0.000 0.527
Extra4 0.86 10.074
IndRespl 0.77
IndResp4 0.67 6.26 0.709 1.032 1.00 0.001 0.702
IndResp5 0.57 5.65

TABLE 5: Parameter estimates for campus culture—satisfaction
model.

Estimate  SE CR p

-0.048 0.075 -0.638 0.523
-0.081  0.029 -2.788 0.005

Gender
Batch

Satisfaction = <---
Satisfaction <---

TaBLE 6: Correlation between campus culture and satisfaction level.

M SD 1 2
Campus culture 3.40 0.86 <0.921>
Satisfaction 3.25 0.67 0.774 <0.830>

There is one main hypothesis that tests the impact of
campus culture on the satisfaction level which is the main
objective of this research. At this step, the hypothesis was
tested. The hypothesis was as follows:

The hypothesis was accepted because of the significant
correlation of the campus culture with the satisfaction level
of students (r=0.774, p <0.001). So, the campus culture has
a positive effect on the satisfaction level.

4. Conclusions

The tested hypothesis of this research was the campus has a
positive effect on the satisfaction level. The campus culture
model was designed with five latent variables which are
respect, creativity, extracurricular activities, individual re-
sponsibility, and support. The findings of this meta-
heuristics-based research show that the campus culture has a
positive impact on the satisfaction level of students
(r=0.774; p<0.001). So, the management of the university
should make effort on improving the whole latent factors by
increasing the respect of the diversity of religions and
cultures. The university should work on rising and sup-
porting creativity and giving the student the opportunity of
innovation effect that improves the campus culture. Im-
proving the support either financially or morally, the ex-
tracurricular activities, and individual responsibility also
have an impact on the campus culture on its way to improve
the campus culture.

To finalize this research, the survey was circulated to
around 800 students from the engineering departments and
different batches. The sample size of the research was 304
with 38% of the total population. The analysis starts with the
confirmatory factor analysis which is used to validate the
factors. This analysis studies each factor one by one than
overall construct. Furthermore, the hypothesis was tested by
structural equation modeling.

The population of this research was from engineering
departments, and to make the research more general and
bigger, the advice was to apply the approach to the whole
university. To raise the level of accuracy, the sample size
should be bigger, recommended to get as big as possible
sample size. More questions for every variable can make it
easy to apply the analysis, but be careful as the survey can
make the student bored and leave the survey blank. The data
can be more accurate if it is filled manually by interviewing
the students.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.
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