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Abstract. Studying abroad has become a transformative experience for young adults
enrolled in higher education. Many countries view international academic mobility and
educational exchanges as critical components for sharing knowledge, building intellectual
capital, and remaining competitive in global settings. The issues of recruiting and retain-
ing international students have been addressed in higher education consistently; however,
there are few studies exploring female international students. Based on the total quality
management (TQM) theory, the study considered student satisfaction a key component
for retaining female international students in higher education. This study samples 215
cases in Taiwanese higher education. ANOVA and regression analysis were used to an-
alyze the data. The findings of this study suggest that female international students in
undergraduate programs are less satisfied than those in graduate programs. The results
reveal that overall satisfaction is the most important factor in student learning for female
international students in Taiwan. The design of this study suggests that student satisfac-
tion could be a useful indicator to detect the overall quality of programs.
Keywords: Female international students, Global mobility, Higher education, Interna-
tionalization, Satisfaction, Total quality management (TQM)

1. Introduction. Global student mobility for academic, economic, or political purpos-
es has promoted the ease of intellectual exchange in today’s world. Many countries view
international academic mobility and educational exchanges as critical components of shar-
ing knowledge, building intellectual capital, and remaining competitive in global settings.
Studying abroad is a way to foster mutual understanding and cooperation, especially in
a climate of increased political uncertainty and unrest [1]. According to a 2021 OECD
report, international students preferred disciplines in science, technology, engineering, and
mathematics (STEM): one-third of them enrolled in these disciplines in 2019.

There is gender disparity in disciplines such as engineering, manufacturing and con-
struction, arts and humanities, and health and welfare. For example, in engineering, man-
ufacturing, and construction disciplines, 71% of students were male while the remaining
29% were female. As for humanities and arts, 38% of students were male while 62% were
female. Also, in health and welfare, 37% of students were male while 63% were female.
Moreover, students in Asia are more internationally mobile at undergraduate and master’s
levels, while European students tend to be more mobile at undergraduate and doctoral
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levels [2]. Studying abroad has become a transformative experience for young adults en-
rolled in higher education. Studying abroad is also seen as a way to improve employability
in increasingly globalized labor markets. International student mobility has received in-
creasing policy attention in recent years as it impacts the economic development and
educational system in general [2].
Taiwan also attempts to improve the quality and global competitiveness of its higher

education programs via global mobility. Global mobility in this study refers to attracting
and retaining international students. Many studies have addressed how to attract and
retain inbound students in higher education settings while there are few studies super-
ficially about female international students. In view of the limited research in the field,
our study intends to focus on female international students in Taiwan’s higher education
system. The data from the Ministry of Education in Taiwan revealed that the gender
ratio among international students has changed in the higher education system; in 2020,
there were 52,714 inbound students pursuing degrees. Among these students, 27,948 of
them were females, and 24,766 of them were males [3]. The number of female inbound
students in higher education will continue to increase in the future [4].
Regarding the changing gender ratio, it is worthwhile to explore the increasing enroll-

ment of female students. After reviewing the previous literature, we found that female
international students might be a group worth more studying in higher education set-
tings. Taking Taiwan’s higher education as an example, the findings of this study may
contribute to the knowledge of the field. Student participation in higher education in-
cludes pursuing degrees or enrolling in non-degree programs. In this study, we focus on
female international students who pursued degrees in the Taiwanese higher education
system.
Student satisfaction could be used to assess international students’ campus life [5,6].

Previous studies suggest that satisfaction is a significant indicator to suggest how well
international students have adjusted to their new studying environment [6,7]. Fečiková
argued that customer satisfaction is the foundation of total quality management (TQM)
[8]. TQM theory has been applied to different educational settings in addition to com-
panies in various industries. TQM could be related to policies within companies and
educational settings. Policy implementation mechanisms also contribute to customer sat-
isfaction [9]. Customer satisfaction is the most crucial component of TQM quality assur-
ance. TQM practices are significantly and positively related to customer satisfaction and
the quality of service customers received [10].
To maintain customer satisfaction, TQM provides benefits in improving the quality of

received products. If students feel their needs are met, their level of satisfaction might
increase [11]. In this study, we hypothesize that student satisfaction was a key component
for retaining female international students in Taiwanese higher education. This study
addresses the following research questions.
a) Were female international students satisfied with the quality of degree programs?
b) What are the levels of satisfaction among female international students pursuing

undergraduate, master’s, and doctoral degrees in Taiwan?
c) Which dimensions of satisfaction could be enhanced based on the results of this

current study?
We continue this paper with the method section, which includes the samples, ANOVA,

and regression analysis. The results section displays the level of satisfaction among female
international students and whether they would recommend their programs to other new
students. We conclude this study and provide policy recommendations for the higher
education system in Taiwan as well as suggestions and implications for further studies.
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2. Method. In this section, we introduce the measurement construct of this study, sam-
ples, methods, and length of the data collection. We also discuss the rationale of ANOVA
and the underlying theory of the regression model in this study.

2.1. The measurement construct. According to TQM theory, program quality is
based on the high satisfaction of customers. In this study, TQM was assessed by learning,
environment, academic inclusiveness, migration policy, and overall satisfaction. Since the
population of this study is female international students in Taiwan, we assume that the
higher satisfaction of these students in Taiwan, the higher the program quality. Then, if
these students are highly satisfied with the program quality, they would recommend their
enrolled programs to other new students. The instrument was designed using the 5-point
Likert scale. On the scale, 1 represented strongly disagree, 3 represented neutral, and
finally, 5 represented strongly agree.

2.2. Samples. This study aims to explore the quality of academic programs based on the
experience of female international students in Taiwan. To collect such data, the survey
was sent to female international students in Taiwan and these students responded to the
survey on a voluntary basis. The survey was sent to students enrolled in the program
randomly. It belongs to a random sampling survey. The survey collection period is during
the COVID-19 pandemic in 2021 and the method was employing an online questionnaire
platform. If students felt uncomfortable continuing the survey, they were able to stop
responding to the survey immediately. After excluding incomplete questionnaires and
students who participated in non-degree programs, the valid sampling population is 215
respondents. Among these 215 students, 30% of them identified as undergraduates, 40.5%
of them were master’s students, 26.5% of them were doctoral students, and the remaining
3% did not specify. The valid samples showed that most female international students
enrolled in health and medical science (40%) and engineering-related programs (30%).
The academic majors of the survey participants are shown in Table 1.

Table 1. The academic majors of the participants

Academic majors Frequency Percent (%)
Cumulative
percent (%)

Life science 19 8.8 8.8
Physical & math 10 4.7 13.5
Computer science 9 4.2 17.7

Engineering & technology 65 30.2 47.9
Agricultural & forestry 21 9.8 57.7

Health & medical 86 40.0 97.7
Personal, transport & security services 5 2.3 100.0

Total 215 100

2.3. Analysis of variance. The software SPSS (statistical package for the social sci-
ences) was used to conduct the data analysis in this study. ANOVA (analysis of variance)
was used to analyze the data, particularly the “overall satisfaction” and “recommenda-
tion” among students who pursue degrees. We examined whether the sampling population
has equal variance before applying ANOVA. Levene’s test examined the null hypothesis
with samples drawn from populations with equal variance [12]. If the Levene statistic
‘based on the mean’ has a significance value of p > 0.05, then we fail to reject the null
hypothesis. Then, we might confirm both assumptions underlying the one-way ANOVA
are met.

When conducting multiple analyses on the same dependent variable, the chance of Type
1 error increases, thus increasing the likelihood of obtaining significant results by chance.
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To avoid the Type 1 error, a Bonferroni correction is applied. Typically, the researcher can
assign a new alpha for the set of dependent variables (or analysis) that does not exceed
some critical value: αcritical = 1 − (1 − αaltered) k, where k = the number of comparisons
on the same dependent variable [13]. The different means among groups are checked by
bootstrapping with 1000 samples to identify their BCa 95% confidence interval (CI).

2.4. Regression analysis. The regression analysis is applied to examining whether the
underlying theory – TQM – can explain the satisfaction of female international students
in Taiwan. In this study, we examine how well the predictors can explain the outcome
variable: overall satisfaction. The predictors in the model are learning, environment,
academic inclusiveness, and migration policy. In this regression model, satisfaction can
be explained by student learning, environment, academic inclusiveness, and migration
policy. We assumed that these predictors can explain the level of overall satisfaction
among female international students in Taiwan.
The stepwise method was used to select the best-fit model. It also uses the following

criteria to enter and remove variables in the model: probability-of-F-to-enter <= .050
as well as probability-of-F-to-remove >= .100. In this study, we calculated the variance
inflation factor (VIF) to verify the regressive equation fitted the related assumptions. The
formula of tolerance and VIF are listed as follows [14]:

Tolerance = 1−R2
i

VIF = 1/Tolerance = 1
/ (

1−R2
i

)
R2

i refers to the square of the regression.

In addition, the estimated standardized residual of the model is examined to see whether
the error is independent. Multicollinearity affects the accuracy of the model as the pre-
dictors in the regression model are highly correlated to each other. If the model has
multicollinearity, it is hard to select the most significant predictor. It will also affect the
coefficient estimate of predictors and affect the interpretation of the model. As a result,
it might affect the overfitting of the regression model. If the predictors in this study are
highly correlated, then we exclude those predictors.

3. Results.

3.1. Analysis of satisfaction. We calculated the mean and bootstrap of learning, en-
vironment, academic inclusiveness, migration policy, and overall satisfaction with the
samples. The results show that female international students in Taiwan responded that
migration policy (M = 2.01) and academic inclusiveness (M = 3.06) are the areas that
can be improved as the mean scores are lower. The environment is 3.77 which is the highest
among all the variables and then overall satisfaction and finally learning. The high mean
scores of the later three variables suggest higher satisfaction among female international
students in Taiwan.
The bootstrap of overall satisfaction indicated the mean is 3.72, BCa (bias-corrected

accelerated) 95% confidence interval shows from 3.60 to 3.81. The mean and standardized
deviation of overall satisfaction is robust among samples with bootstrapping. The mean,
standardized deviation, and their BCa 95% CI with bootstrapping are shown in Table 2.

3.2. Test of homogeneity of variance. Levene’s test examines the null hypothesis and
whether variables have equal variance. Overall satisfaction refers to the overall satisfac-
tion of female international students in Taiwan while recommendation refers to whether
these students recommend their enrolled programs to other new students. The results of
Levene’s test are shown in Table 3. Thus, we fail to reject the null hypothesis. In this
case, both assumptions underlying the one-way ANOVA are met.
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Table 2. The mean and bootstrap with samples

Statistic

Bootstrapa

Bias Std. error
BCa 95% CI
Lower Upper

Learning

N 215 0 0
Mean 3.71 .00 .05 3.62 3.80

Std. deviation .775 −.002 .038 .709 .840

Environment

N 215 0 0
Mean 3.77 .00 .05 3.67 3.86

Std. deviation .803 .000 .040 .723 .882

Academic
N 215 0 0

inclusiveness
Mean 3.06 .00 .08 2.90 3.21

Std. deviation 1.105 −.003 .039 1.034 1.169

Migration policy

N 215 0 0
Mean 2.01 .00 .06 1.90 2.13

Std. deviation .800 −.002 .038 .732 .866

Overall satisfaction

N 215 0 0
Mean 3.72 .00 .05 3.60 3.81

Std. deviation .814 .000 .046 .724 .904
Note. a. Unless otherwise noted, bootstrap results are based on samples.

Table 3. Test of homogeneity of variance with satisfaction and recommendation

Test of homogeneity of variance
Variables Statistics Levene’s test df1 df2 Sig.

Overall
satisfaction

Based on mean .903 2 212 .407
Based on median .575 2 212 .564

Based on median and
with adjusted df

.575 2 211.778 .564

Based on trimmed mean 1.268 2 212 .284

Recommendation

Based on mean 2.248 2 212 .108
Based on median 2.332 2 212 .100
Based on median

and with adjusted df
2.332 2 207.999 .100

Based on trimmed mean 2.764 2 212 .065

3.3. ANOVA and group differences. This section reports whether the mean of overall
satisfaction among students enrolled in programs is different and whether they would rec-
ommend their programs to other new students. Comparing the mean differences between
undergraduates and graduates can show how the level of satisfaction varied. The results
reveal overall satisfaction of ANOVA is significant (p = .000), while the recommendation
is not significant (p = .561), as shown in Table 4. It implies that undergraduates and
graduate students in master’s and doctoral programs may have different levels of overall
satisfaction in their study journey. The result reflects the question “Will you recommend
others to study your program?”, the mean is 3.80 on the 5-point Likert scale. Most female
international students are satisfied with the quality of programs and they will recommend
new students to join their programs.

Table 5 displays the result of post hoc tests on overall satisfaction among students
who pursued undergraduate, master’s, or doctoral degrees. The post hoc tests show that
female international students in undergraduate programs are less satisfied compared to
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Table 4. ANOVA results of overall satisfaction and recommendation

Overall satisfaction Sum of squares df Mean square F Sig.
Between groups 11.116 2 5.558 9.024 .000
Within groups 130.577 212 .616

Total 141.693 214
Recommendation Sum of squares df Mean square F Sig.
Between groups 1.057 2 .529 .580 .561
Within groups 193.343 212 .912

Total 194.400 214

Table 5. Post hoc results to examine the overall satisfaction among students

Multiple comparisons (Bonferroni)
Dependent

(I) Degree (J) Degree
Mean Std.

Sig.
BCa 95% CI

variable (I-J) error Lower Upper

Overall
satisfaction

Undergraduate
Master −.456∗ .126 .001 −.714 −.226
Doctor −.518∗ .140 .001 −.783 −.271

Master
Undergraduate .456∗ .126 .001 .213 .733

Doctor −.062 .134 1.000 −.298 .199

Doctor
Undergraduate .518∗ .140 .001 .230 .812

Master .062 .134 1.00 −.227 .323
Note. CI = confidence interval; * The mean difference is significant at the 0.05 level.

students who pursued graduate degrees. The satisfaction at the graduate level reveals that
there is no significant difference between master’s and doctoral programs.

3.4. Results of regression analysis. The results reveal that the predictors can explain
68.10% of overall satisfaction in the regression model (R = .827, adjusted R2 = .681).
According to the results of the stepwise method, the predictors of the regression model
are learning and environment satisfaction. The VIF is less than 10, which indicates there
is no collinearity issue in this current regression model. Since the standardized error of
the estimation was .459, it implied no significance of the error correlated with the testing
of Durbin-Watson (DW = 2.132). The normal plot of regression standardized residuals
(with observed cumulated probability and expected cumulated probability) is displayed
in Figure 1.
The results of the regression model are shown in Table 6. As previously mentioned,

predictors that are highly correlated are excluded from the final model. As academic
inclusiveness and migration policy are highly correlated, these two predictors are excluded
from the final regression model. The results suggest that female international students
in Taiwan perceive migration policy might influence their academic inclusiveness during
their academic journey.
Learning and environment explained most of the overall satisfaction. These results

suggested that most female international students in Taiwan were satisfied with their
learning and the environment during their academic journey.

4. Conclusions. This study explores the academic journey of female international stu-
dents in Taiwanese higher education. We found that the overall satisfaction of these
students reflected the overall quality of academic programs. The findings suggest that
academic inclusiveness and migration policies could be areas to improve overall student
satisfaction among female international students in Taiwan. The suggestions may provide
strategies for policymakers to improve educational planning to recruit and retain these
students.
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Figure 1. The normal plot of regression standardized residuals

Table 6. The excluded predictors of the regression model

Excluded variables

Excluded
predictors

B t Sig. Partial r
Collinearity statistics

Tolerance VIF
Minimum
tolerance

Academic
inclusiveness

−.023a −.589 .556 −.041 .985 1.016 .660

Migration policy −.078a −1.967 .050 −.134 .928 1.078 .649
Note. a. The excluded predictors in this regression model are academic inclusiveness and migration

policy.

Table 7. The final regression model

Variables
in model

Unstandardized
coefficients

Standardized
coefficients t Sig.

Collinearity
statistics

B Std. error Beta Tolerance VIF
(Constant) .123 .171 .723 .470
Learning .547 .050 .521 11.046 .000 .668 1.496

Environment .415 .048 .409 8.667 .000 .668 1.496
Note. Outcome variable: Overall satisfaction; Predictors: Learning and environment

Previous studies suggest that satisfaction could be an indicator to assess the quality of
academic programs as well as international students’ campus life. According to the TQM
theory, the quality of academic programs can be reflected in the level of student satis-
faction. Understanding what might contribute to student satisfaction might potentially
improve the quality of academic programs. This study found that learning and environ-
ment contribute most to student satisfaction. In addition, we also found that the level
of satisfaction is different between undergraduates and graduates. Finally, the migration
policy and academic inclusiveness are related. The findings of this study could be used
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for policy recommendations for improving the experience of female international students
in Taiwan.
Since the topic has been little explored in the previous literature, the findings of this

study can add to the existing research in the field. This study focuses on student satisfac-
tion; however, we recognize that it might not be the sole factor in student recruitment and
retention. For future studies, we encourage including student engagement and academic
performance-related factors in the questionnaire.
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