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Abstract

:

Within the dynamic area of global higher education, international student education plays an important role as an educational resource for students from different countries around the world and ensures inclusive and equitable quality education to create a sustainable future for global citizens. As China’s position in the global international student education landscape continues to rise, international student education in China has entered a stage of improved quality and efficiency. The learning process and outcomes of international students in China have become a key perspective for exploring the quality of international student education in China. This study conducted a questionnaire survey with 1372 international students in China on their study experience in China and found that the learning engagement of international students in China partially mediates the relationship between college environment and study gains. A multi-cluster analysis found that the mediating model of the learning engagement of international students in China was constant across cohorts of students who were second-generation college students (or not), received scholarships (or not), and had different high school backgrounds. Some variability across international student groups of different academic levels and different places of origin occurred. Accordingly, the study makes reference to the three main actors, namely, universities, teachers, and international students, and proposes recommendations for improving the learning engagement and learning gains of international students in China.
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1. Introduction


1.1. International Student Education and the United Nations Sustainable Development Goals


The Sustainable Development Goals (SDGs) of the United Nations 2030 Agenda outline a vision of a better world that relies on cooperation and interdependence. Higher education plays an important role in the 2030 Agenda for Sustainable Development, both as a stand-alone goal (SDG4, Quality Education) and as a central pillar for achieving all 17 goals. Higher education institutions (HEIs) support lifelong learning, quality education, and equity, and provide diverse resources to help prepare global citizens for the challenges of today and tomorrow. They play an important role in creating a sustainable future for all citizens, a goal shared by all 17 SDGs [1]. More specifically, SDG4 aims to “ensure inclusive and equitable quality education and promote lifelong learning opportunities for all”. At the heart of these SDGs is the goal of advancing education, which places primary emphasis on universal access to education and recommends that all countries ensure inclusive and equitable education and learning opportunities for all. This goal represents the international education community’s vision and aspiration for 2030 [2]. Among these, SDG 4.3 states that by 2030, equal access for all women and men to affordable and quality technical, vocational, and tertiary education, including university education, should be ensured. Goal 4.7 proposes that by 2030, all people should be equipped with the knowledge and skills needed for sustainable development, including through education for sustainable development, sustainable lifestyles, human rights and gender equality, the promotion of a culture of peace and non-violence, global citizenship, and the affirmation of cultural diversity and the contribution of culture to sustainable development. Goal 4.b proposes that the number of scholarships for higher education must be significantly increased, including for vocational training and ICT, technology, engineering, and science programs, offered globally by developed and selected developing countries for developing countries, in particular LDCs, SIDS, and African countries, by 2020.



As a dynamic area of global higher education, international student education provides educational resources for students from different countries around the world and plays an important role in ensuring inclusive and equitable quality education to create a sustainable future for global citizens. Through international education, international students with global perspectives and respect for other cultures will become global citizens who care for the whole world and will make contributions to form a more inclusive, tolerable, and equal world. Data from China’s Ministry of Education show that 492,185 foreign students of all types from 196 countries and regions studied in 1004 higher education institutions in China in 2018 [3]. China has become the third largest destination after the UK and the US, and the country is set to play a more important place in the global education landscape for international students [4]. China Education Modernization 2035 proposes to build China into a global education highland with an important international influence, attract international outstanding students to study in China, and make China an important destination country in the world for study abroad. The opinions of the Ministry of Education and Other Eight Departments on Accelerating and Expanding the Opening of Education to the World in the New Era also point out that the “Study in China” brand should be strengthened, and efforts should be made to build a global education center with international influence, a study destination for the outstanding young people from around the world.




1.2. International Student Education Has Entered a Stage of Quality Improvement and Efficiency Enhancement


As the scale of international student education has grown considerably, it has also brought about concerns about the quality of education; for example, the quality of students in some institutions needs to be improved, and the management process is not strict enough. With the achievement in student enrolment, improving the quality of international student education has become a new policy priority [5]. In response to the existing problems and to strengthen the brand of “Study in China”, the Chinese Ministry of Education has proposed a change from the “quantitative change” of scale expansion to the “qualitative change” of quality improvement and efficiency enhancement, based on the theme “standardized management, quality and efficiency”. China’s education administrative authorities have also realized the key significance of improving the quality of international students’ education. In October 2018, the Ministry of Education issued the Quality Standards for International Students in Higher Education (for Trial Implementation), which is the first of its kind in China. In October 2018, the Ministry of Education issued the Quality Standards for International Students in Higher Education (for Trial Implementation), which is the first time that China has formulated national-level standards for international students’ education. The document clarifies the concept of connotative development of international students’ education with quality as the core and taking into account the scale, structure, and efficiency, from talent cultivation mode, enrolment, admission, and pre-schooling in the quality of international students [6]. The document also sets out clear and specific requirements for the education and teaching of international students in China in terms of talent training, recruitment, admission, matriculation, education and teaching, management, and service support. For example, universities are required to integrate education for international students into the university-wide education quality assurance system, realize a unified standard teaching management and examination and assessment system, and provide equal and consistent teaching resources and management services. The “Opinions on Accelerating and Expanding the Opening of Education to the Outside World in the New Era” and the “China Education Modernization 2035” are among the national documents that propose to “establish and improve the quality assurance mechanism of education for students studying in China, and comprehensively improve the quality of education for students studying in China” as the development direction and work focus of education for international students.




1.3. Learning Gains as an Important Indicator of the Quality of Education


As an important indicator for evaluating the learning process, measuring the quality of learning and predicting academic achievement, learning gains of university students have become an important issue in the global higher education field in recent years. Eisner [7] was the first to propose a definition of learning outcome, which “essentially refers to the results obtained as a result of some form of participation, whether intentional or unintentional”. Since then, research has progressed, with different researchers offering similar ideas. Fulks [8] argues that learning gains are specific, measurable goals and outcomes that students are expected to achieve as a result of their learning. Kuh [9] suggests that learning gains are defined as the ability of students to demonstrate their knowledge, skills, and values after completing a series of courses or development programs. The Joint Committee on Standards for Educational Evaluation (JCE) takes a widely accepted and applied view of learning gains as what students should know, understand, and be able to do with what they have learned after completing a course, major, or degree. The Joint Committee on Standards for Educational Evaluation (JCSEE) has a view of learning gains as what students should know, understand, and be able to do with what they have learned after completing a course, major, or degree. This includes knowledge and understanding, practical skills, attitudes and values, and individual behavior [10]. Robert Pace proposes a model of learning engagement in which the time and effort students put into their studies, together with their use of school facilities and opportunities, have an impact on their learning gains [11]. Astin [12] constructed an ‘input-environment-output’ (I-E-O) model. The I-E-O model suggests that students’ individual inputs have an impact on learning outputs through the school environment and that students’ demographic characteristics, their learning engagement, and the school environment together influence learning gains. Hu and Kuh [13] proposed a learning productivity model, which suggests that students’ inputs, through individual effort and school environment support, have an impact on final academic achievement. Pascarella [14] proposes a combined student impact model in which school organizational characteristics and students’ backgrounds are external variables, and students’ social interaction, individual effort, school environment factors, and school environment factors have an impact on learning outcomes. In this model, students’ learning and cognitive development are influenced through social interactions, personal effort, and school environment factors. Davis [15] found that the amount of energy students put into their academic and social experiences influenced learning gains. Mahan’s [16] research suggests that there is a significant correlation between school relationships, the quality of the interpersonal environment, changing educational experiences, support for student success, higher-order thinking skills, and learning gains.




1.4. International Students’ Learning Experiences in China


A number of studies have investigated the learning experiences of international students coming to China. For example, Ding’s [17] study investigated international students’ experiences in China, using Shanghai as an example, and found that international students’ satisfaction with their learning experience was low, particularly in terms of class size, teaching methods, teaching materials, and opportunities for one-to-one interaction with teachers. Wen et al. [18] adopted a similar approach and investigated the experiences of international students in Beijing. In contrast to the low satisfaction reported in Ding’s [17] study, Wen et al. [18] found that 83% of participants were satisfied or very satisfied with their study experience in China, although they also identified some key challenges faced by international students, including limited English-language resources, insufficient teacher–student interaction and difficulties with socio-cultural adjustment. MA et al. [5] revealed that the learning experiences of international students coming to China varied, and the international students’ personal traits and cross-cultural environment interacted with their psychological mechanisms to produce and influence their learning experiences. Tian et al.’s [19] two recent studies focused on the experiences of undergraduate international students in China, and the authors noted that students’ engagement with their studies at Chinese institutions was largely unsatisfactory.



Based on the above studies, we can find that international student education is only sustainable if it is of high quality for international students. Conversely, simply pursuing scale expansion while neglecting education quality improvement and management regulation is unlikely to achieve long-term, sustainable development. A review of theories related to learning inputs and benefits reveals that learning benefits are an important lens through which to observe the quality of university education, and exploring them can reveal the particular development trajectory of international students coming to China from a microscopic perspective. International students (or international students) are defined as “people who cross borders in order to study” [20]. Only by fully understanding the experiences of international students in China at university can targeted interventions be made to improve their experiences and enhance the quality of international students’ education. Based on the above background, this study attempts to explore the factors that influence the learning gains of international students in China, based on empirical survey data. How do these factors affect the learning outcomes of international students? This study will explore and analyze the impact of international students’ demographic characteristics, learning inputs, and campus environments on learning outcomes, based on the learning gain theory and the “input-environment-output” model.





2. Literature Review


2.1. The Mediating Role of Learning Engagement between College Environment and Learning Gains for International Students Coming to China


Evidence suggests that the level and attributes of personal engagement in academic and non-academic activities appear to play an important role in the success of international students [21]. Student learning engagement includes interactions with teachers, interactions with peers in the curriculum, extracurricular activities, and effort and time invested in learning inside and outside the classroom. The study also found that students who spent more time preparing for courses or otherwise engaged in academic tasks were more satisfied with their overall academic experience. Interaction with teachers was identified as one of the most influential experiences related to overall satisfaction.



In addition to learning engagement, related studies have also shown that the college environment and the perception of the college environment influence students’ learning gains [22] and affect international students’ integration into the college or university campus. Bonazzo and Wong [23] found that Japanese international students experienced prejudice and discrimination in their interactions with students and professors. The study by Constantine et al. [24] also noted that students from some African countries experienced discriminatory and prejudicial treatment by students, staff, and professors. Prejudice, stereotyping, and discrimination may influence students’ perceptions of the college environment, which in turn affects their social and academic integration. Research has shown that the social support international students receive helps them integrate into society and that the overall campus climate, in particular, contributes to the academic integration of students. A welcoming and inclusive campus climate provides students with resources, support systems, and interactions that make them feel welcome and accepted as part of the community at large, thus contributing to their social and academic integration [25]. In this regard, the study proposed the hypothesis that:



H1. 

International students’ learning engagement significantly affects their learning gains.





H2. 

College environment significantly affects international students’ learning engagement.





H3. 

College environment significantly affects the learning gains of international students.






2.2. Differences in the Mediating Role of Learning Engagement on Individual Background Variables of International Students Coming to China


Current research on the international student experience tends to treat international students as a homogeneous group, risking overgeneralization and heterogeneity [26]. International students are not a homogeneous group of students. According to Foot [27], international students are influenced by the personal, family, and institutional and national contexts that shape their academic and social experiences. Students from different countries and regions will interact with teachers and access a variety of academic support services in different ways than other international students from different regions, countries and cultures. Studies on learning gains also found that graduate students studying in China had better gains in intercultural competence than undergraduate students studying in China [28], and the self-rated learning gains of non-first-generation college students were significantly higher than those of first-generation college students [29]. Factors, such as grade level, significantly affect students’ learning gains [30]. Based on I-E-O theory, the study also included the educational background of international students before they entered university (high school attendance) and school policy (whether they received scholarships or not) and thus proposed the following hypothesis:



H4. 

The mediating effect of learning engagement between college environment and learning gains is significantly different among international students from different regions.





H5. 

The mediating effect of learning engagement between college environment and learning gains is significantly different among international students from different grades (academic levels).





H6. 

The mediating effect of learning engagement between college environment and learning gains is significantly different among international student groups who are second-generation college students (or not).





H7. 

The mediating effect of learning engagement between college environment and learning gains is significantly different among international students who attended different level of high schools.





H8. 

The mediating effect of learning engagement between college environment and learning gains is significantly different among international students who received scholarships or not.





The international literature reveals that, firstly, there are few empirical studies on international students’ learning, and there is a lack of studies on the mechanisms that affect their learning gains. Second, empirical research on the learning experiences of international students in China is also in its infancy. Most of the studies are mainly based on cross-cultural psychological perspectives and cross-cultural communication perspectives to study cross-cultural adaptation, and only a few studies have paid special attention to student’s status as “learners”. More studies have focused on international students’ satisfaction surveys rather than their participation or learning processes. Therefore, this study focuses on the mechanisms and effects of learning engagement and college environment on the learning gains of international students in China, with a view to fill the gaps in relevant empirical studies and provide targeted suggestions and references to enhance learning gains and improve the learning experience of international students in China.





3. Data and Methodology


3.1. Study Population


The study received responses from 1400 international students from 96 countries studying in 82 Chinese universities through an online questionnaire survey, of which 1372 questionnaires were valid, with an effective rate of 98.0%. Of the survey sample, 944 (68.8%) were male students, 428 (31.2%) were female students, 722 (52.6%) were undergraduate and matriculation students, 650 (47.4%) were postgraduate students, 845 (61.6%) were Asian students, 435 (31.7%) were African students, and 92 (6.7%) were students from other countries or regions. There were 711 students (51.8%) who were second-generation university students, 1026 students (74.8%) who received scholarship or bursary support, and 648 students (47.2%) who attended high schools in the top 50% of their country or region.




3.2. Research Tools


The College Student Experiences Questionnaire (CSEQ) was developed by the American scholar Pace in 1970 and was introduced to China by Professor Zuoyu Zhou of Beijing Normal University in 2001. The Chinese College Student Experiences Questionnaire (CCSEQ) was developed by Professor Zuoyu Zhou of Beijing Normal University in 2001 and has been administered and revised several times. Considering that the target population of this survey is international students in China, the study takes into account the characteristics of international students in China and the changes in teaching and learning styles brought about by external factors, such as the New Crown epidemic, and revises the molecular scale on the basis of the two versions of the CCSEQ in China and the United States.



3.2.1. Questionnaire on Demographic Variables


This part of the questionnaire is designed to investigate the basic background information of international students coming to China, such as gender, grade, nationality, scholarship status, and high school attendance, and consists of 17 questions. Compared with the original questionnaire (CCSEQ), the questions on the characteristics of international students include the status of the participant’s high school in their country, their religious beliefs, and whether they have had any experience of taking courses or studying abroad before coming to China.




3.2.2. Learning Engagement Scale


The scale covers the subdimensions of students’ course learning, teacher-student interaction, activities using campus facilities, personal experiences, conversation topics and conversation messages. Forty-six questions are asked on a 4-point scale from 1 (never) to 4 (often), with higher scores indicating higher student engagement in the activity. An exploratory factor analysis of the engagement in learning scale revealed a KMO value of 0.945 (>0.90) for the sphericity test and χ² = 13,695.904 (df = 1035, p < 0.001) for the Bartlett’s sphericity test, indicating that the data were suitable for factor analysis. Factors were extracted using the principal component method, six factors were extracted according to the original structure, and a great variance rotation was performed. Finally, a total of 19 questions were removed from the Learning Engagement Scale, and 27 questions were retained, with a commonality of between 0.493 and 0.728, with the six factors explaining 60.244% of the total variance. The empirical factor analysis found that the model was reasonably well conceived, with all fit indices above 0.9 (GFI = 0.923; IFI = 0.935; TLI = 0.926; CFI = 0.935), an RMSEA of 0.046 (<0.08) and a chi-square to degrees of freedom ratio of 2.449 (χ² = 756.744; df = 309). The internal consistency reliability coefficient of the Learning Engagement Scale was 0.914, and the subdimension reliability coefficients ranged from 0.664 to 0.856, which met the measurement criteria.




3.2.3. College Environment Scale


Students’ perception and awareness of the characteristics of the university environment is important to consider when describing the university environment. The college environment scale is used to reflect students’ perceptions of the school environment and interpersonal relationships related to personal development. The scale contains 10 questions that allow students to rate the college environment that promotes all aspects of student development (academic, artistic, diversity, critical, informational, professional, values education, etc.) and perceived interpersonal relationships with peers, administrators, and teachers, using a 7-point scale ranging from 1 (very low priority) to 7 (very high priority) and 1 (competitive, stereotypical, inaccessible relationships) to 7 (friendly, helpful, approachable relationships) on a scale of 1–7, with higher scores representing higher student satisfaction with the college environment.



An exploratory factor analysis of the college environment scale revealed a KMO value of 0.936 (>0.90) for the sphericity test and χ² = 4579.061 (df = 45, p < 0.001) for Bartlett’s sphericity test, indicating that the data were suitable for factor analysis. Factors were extracted using the principal component method, with 2 factors extracted according to the original structure and a great variance rotation done. From the results, the distribution of loadings for each factor was consistent with theory, the commonality of topics ranged from 0.654 to 0.762, and the 2 factors together explained 72.742% of the total variance, indicating good structure and no need for topic deletion. The empirical factor analysis found that all model fit indices were above 0.9 (GFI = 0.960; IFI = 0.979; TLI = 0.972; CFI = 0.979), the RMSEA was 0.066 (<0.08) and the chi-square to degrees of freedom ratio was 3.927 (χ² = 133.507; df = 34), indicating that the model was reasonably well conceived and could be considered the college environment as a two-dimensional model consisting of 2 factors. The internal consistency reliability coefficient of the College Environment Scale was 0.925, and the subdimension reliability coefficients were 0.837 and 0.935, respectively, which met the measurement criteria.




3.2.4. Learning Gains Scale


The learning gains Scale covers students’ gains in five areas: vocational preparation, general education, intellectual skills, personal development, and scientific and technological skills. Twenty-five questions are asked on a 4-point scale, ranging from 1 (very little) to 4 (a lot), with higher scores representing more gains in this area.



An exploratory factor analysis of the learning gains scale revealed a KMO value of 0.960 (>0.90) for the sphericity test and χ² = 10,018.350 (df = 300, p < 0.001) for the Bartlett’s sphericity test, indicating that the data were suitable for factor analysis. Factors were extracted using the principal component method, with five factors extracted according to the original structure and a great variance rotation done. Finally, a total of seven questions were removed from the scale, leaving 18 questions with a commonality between 0.573 and 0.793, with a total of 68.805% of the total variance explained by the five factors. The empirical factor analysis found that all model fit indices were above 0.9 (GFI = 0.930; IFI = 0.954; TLI = 0.944; CFI = 0.954), the RMSEA was 0.060 (<0.08), and the chi-square to degrees of freedom ratio was 3.381 (χ² = 422.670; df = 125), indicating that the model was reasonably well conceived. The learning gains Scale had an internal consistency reliability coefficient of 0.931 and subdimension reliability coefficients between 0.757 and 0.863, which met the measurement criteria.





3.3. Data Analysis Methods


In examining the structural validity of the scale, the data obtained from the measurement were randomly divided into two parts, half of which were used for exploratory factor analysis EFA and the other half for confirmatory factor analysis CFA. Exploratory factor analysis was performed using SPSS 25.0, and validating factor analysis was performed using Amos 24.0. In addition, the study mainly used SPSS 25.0 for the reliability analysis and correlation analysis of the full sample and Amos 24.0 for the mediation model test and multiple cluster analysis. Considering that the chi-squared value is affected by the sample size, the study evaluated the fit of the model using a combination of fit indices such as comparative fit index (CFI), Tucker–Lewis index (TLI), incremental fit index (IFI), goodness of fit Index (GFI) and root-mean-square error of approximation (RMSEA). Among the fit indices, GFI, CFI, IFI, and TLI values greater than 0.90 and RMSEA values less than 0.08 could be used as criteria to evaluate the goodness of fit of the model.




3.4. Common Method Bias Test


The Harman one-way method was used to test for the presence of common method bias. An exploratory factor analysis was conducted on all questionnaire questions, and it was found that the eigenvalues of a total of 23 factors without rotation were greater than 1. The amount of variation explained by the first factor was 15.31%, which was less than the 40% critical criterion. This leads to the conclusion that common method bias was not significant in this study.





4. Results


4.1. The Mediating Role of International Students’ Learning Engagement in the Relationship between College Environment and Learning Gains


The correlation analysis of learning engagement, college environment, and learning gains among international students found that there was a positive correlation between learning engagement, college environment, and learning gains, with correlation coefficients ranging from 0.1 to 0.7 (all significant at the 0.001 level). Based on the results of the correlation analysis and the theoretical hypotheses, the mediating role of learning input in the relationship between college environment and learning gains was examined with college environment as the independent variable and learning gains as the dependent variable. The results of the confirmatory factor analysis for each scale under the full sample condition were tested, as shown in Table 1, and the model fit was good enough for structural equation modelling. According to the procedure of the mediating effect test, the model of the direct effect of college environment on the learning gains of international students in China was first analyzed. In the model, the college environment was used as a latent variable, including two observed variables, namely, campus culture and interpersonal relationships, while learning gains was also used as a latent variable in the model, including five observed variables, namely, career preparation, general education, intellectual skills, personal development, and technological competence. The model fit indicators obtained from the structural equation modelling analysis are shown in Table 2. The direct model fit was good, the path coefficient of college environment on learning gains was significant (γ = 0.52, p < 0.001), and the direct effect of college environment on learning gains was 0.516.



The model was well fitted by introducing incoming international students’ learning engagement as a mediating variable. After adding the mediating variable, the positive effect of college environment on learning gains was still significant, but the path coefficient changed from 0.52 to 0.40 (p < 0.001); meanwhile, college environment had a positive effect on learning input (γ = 0.34, p < 0.001), and the positive effect of learning input on learning gains was significant (γ = 0.34, p < 0.001). The model was tested for mediating effects using the bootstrap method, setting up 5000 repeated samplings with a confidence interval of 95%. If the confidence interval does not include 0, then the indirect effect is not equal to 0, which means that the mediating effect is significant. The results of the test showed that the 95% confidence interval for the indirect effect of college environment on learning gains was [0.087, 0.152] and that a confidence interval that did not include 0 indicated that the indirect effect was not equal to 0, i.e., the mediating effect of learning engagement was significant. This indicates that the college environment can affect learning gains directly or indirectly through learning engagement and that learning engagement partially mediate the effect between college environment and learning gains. The mediating effect accounted for 22.4% of the total effect size (0.116/0.518). Studies have shown that undergraduates’ participation in college activities greatly affects their academic achievement [31], dropout rate [32], and educational gains [33]. Students will benefit from the time and energy invested in meaningful educational activities [34,35]. Chi et al. [36] also found that students’ learning engagement mediates the college environment and intellectual development. The results of this study on international students can be mutually corroborated with existing studies.




4.2. Testing the Constancy of the Mediating Role of Learning Engagement across Different Student Groups


To test the constancy of the model across different groups, this study was conducted through two main stages. In the first stage, the model testing procedure for a single sample occurred. Based on the mediation model that has been validated in the full sample, the model of mediation effects across different groups was tested separately, and if there was a certain degree of fit, the second stage of model constancy testing could be carried out. If the fit was poor under either sample, then the constancy did not hold and the best model discussed separately in the respective groups.



In the second stage, a multigroup constancy test was performed. This can be done by testing the variation in model fit under various constant assumptions through a series of progressively restricted nested models, including unconstrained model (M0): i.e., the model is morphologically constant (Morphological constancy refers primarily to the fact that the factor structure and model structure are identical in appearance (e.g., number of observed and latent variables and correspondence, influence of relationships between latent variables, etc.) across groups. At this point, there is no real restriction that any parameters are equal across groups); measurement weight (M1): the main test is whether the relationship between the observed and potential variables is equal across clusters. M2: the regression coefficients in the structural model are equal, i.e., the path coefficients of the model are equal across groups; structural covariance. M3: the covariance of the structure is added to the structural loadings and the covariance. If the covariance and variance of a structure are constant, then the relationship between the potential variables can be reproduced in different groups (there is a stricter equality of structural and measurement residuals after the number of structural variances, but the constancy of error variances is generally considered too stringent for practical validation of theoretical models and is of lesser importance [37]. In this study, we consider that the model is restricted to M3 to account for cross-group constancy and do not discuss it further).



Regarding the criteria for determining equality, first, morphological equality is judged by the fitness of the model M0 (i.e., the model fit index), and if the model fit index meets the requirements, the model is considered to be morphologically constant across clusters. On the basis of morphological constancy, the model can be further judged on the basis of the significance of Δχ² between the models. When the cardinality of the restricted model is significant compared to that of the free model, it means that the model constancy does not hold under that restricted condition. However, as χ² is strongly influenced by the sample and can easily be significant when the sample size is large, the researcher suggests combining situations, such as ΔTLI and ΔCFI, to determine whether the cardinality is significant in practice. Specifically, significance is considered significant when ΔTLI is greater than 0.02 and ΔCFI is greater than 0.01 [38], i.e., this is the case before constancy is considered not to hold on the corresponding model.



The specific findings of the study are as follows.



4.2.1. Test of Constancy between Cohorts of Second-Generation College Students


As shown in Table 3, the fit of the models in both the second-generation college student and non-second-generation college student cohorts met the requirements, and the results of further multi-cluster analyses showed that all the fit indices of M0–M3 were within the acceptable range. The difference between each model and the free model was not significant, the difference between each fit index ΔCFI and ΔTLI was less than 0.01, and the significance of Δχ² was greater than 0.05, indicating that the models in the second-generation models have cross-group constancy between second-generation college students and non-second-generation college students.




4.2.2. Test of Constancy between Groups of Students with Different Scholarship Statuses


As shown in Table 4, the RMSEA of the model in the scholarship group was 0.081, which was slightly higher than 0.08, but the other indicators GFI, IFI, TLI, and CFI were all higher than 0.9. Basically, it can be considered that the model fits reasonably well in the scholarship group and can be combined with the non-scholarship group for multigroup analysis. The results of further multi-cluster analysis showed that all the fit indices from M0 to M3 were within the acceptable range, the differences between M0, M1, and M2 were not significant, and the differences between the fit indices ΔCFI and ΔTLI were less than 0.01, indicating that the model structure, factor loadings, and regression paths were equal between the scholarship and non-scholarship groups. However, the Δχ² for M3 compared to M2 reached a significant level, suggesting that there may be differences in the number of variation/covariates in the model between the two groups. Further comparison of the difference in CR of the covariates revealed that the differences were not significant. In summary, the combination of ΔCFI and ΔTLI (less than 0.01) can be considered insignificant differences between the models, i.e., the models are constant across the scholarship and non-scholarship groups. Yeh [39] conducted a survey on Asian international graduate students and found that students’ awards (scholarships and grants) were highly correlated with their learning gains. These related conclusions from different studies reveal that different demographic variables may have different effects on students’ learning gains, which is of great interest to explore.




4.2.3. Test of Constancy between Cohorts of Students at Different Levels


Bista [40] found that academic level significantly predicted learning gains: graduate students had higher learning gains than undergraduates. The study categorized students enrolled in matriculation and undergraduate years 1 to 4 as the undergraduate cohort, and students enrolled in master’s and doctoral studies as the postgraduate cohort. As shown in Table 5, the fit of the model was found to be satisfactory for both the undergraduate and postgraduate cohorts, and further results of the multi-cluster analysis showed that all fit indicators from M0 to M3 were within acceptable limits. Specifically, the differences in fit indices ΔCFI and ΔTLI between M1 and M0 were less than 0.01, and the significance of Δχ² was greater than 0.05, indicating that the model was constant in terms of measurement loadings. However, Δχ² between M2 and M1 is significant, suggesting that the path coefficients may not be congruent in both groups. Further comparison of the path coefficients for international students at the undergraduate and postgraduate levels in the free model at this point revealed that the difference between the two groups reached borderline significance for the one path coefficient from college environment to learning gains (ΔCR = 1.757, with an absolute value greater than 1.645, i.e., significant at the 0.10 level), as shown in Figure 1. For the international student group at the undergraduate level, the college environment (γ = 0.34, p < 0.001) had a positive effect on learning engagement (γ = 0.37, p < 0.001) and a significant positive effect of learning engagement on learning gains (γ = 0.38, p < 0.001) for the international student group at the postgraduate level. For the international student group at the postgraduate level, the college environment also has a significant positive effect on learning gains (γ = 0.46, p < 0.001). (γ = 0.46, p < 0.001), and this effect was stronger for the graduate-level group than for the undergraduate-level group (ΔCR = 1.757), while the college environment had a positive effect on learning engagement (γ = 0.31, p < 0.001) and a significant positive effect of learning engagement on learning gains (γ = 0.30, p < 0.001).



Using the bootstrap method to test the significance of the mediating effect for the undergraduate and postgraduate groups, the results showed that the 95% confidence intervals for the mediating effect of university activities in the two groups were [0.091, 0.194] and [0.055, 0.137], respectively, meaning that the mediating effect of learning engagement was significant in both groups. At this point, the mediated effect size for the undergraduate international student group was 0.139, accounting for a total effect size of 0.139/0.478 = 29.1%, and the mediated effect size for the postgraduate international student group was 0.092, accounting for 0.092/0.548 = 16.8%.




4.2.4. Tests of Constancy between Student Cohorts from Different Origins


Considering the distribution of the sample, the study divided the group of international students coming to China into Asian and non-Asian students. As shown in Table 6, the models of the two groups fit well, and the results of further tests of constancy from M0 to M3 show that between M1 and M0, the differences in each fit index ΔCFI and ΔTLI are less than 0.01, and the significance of Δχ² is greater than 0.05, indicating that the models have constancy in terms of measurement loadings. However, Δχ² is significant between M2 and M1, suggesting that the path coefficients may not be congruent in the two groups. Further comparison of the path coefficients between Asian and non-Asian international students in the free model revealed that the two groups differed significantly in the one path coefficient from college environment to learning engagement (ΔCR = −2.007, absolute value greater than 1.96), as shown in Figure 2: for the Asian international student group, there was a significant positive effect of college environment on learning gains (γ = 0.39, p < 0.001), as well as a significant positive effect of college environment on learning engagement (γ = 0.26, p < 0.001) and a significant positive effect of learning engagement on learning gains (γ = 0.40, p < 0.001); for the non-Asian international student group, there was also a significant positive effect of college environment on learning gains (γ = 0.44, p < 0.001), as well as a significant positive effect of college environment had a significant positive effect on learning engagement (γ = 0.44, p < 0.001), the path coefficient was significantly larger than that in the Asian group (ΔCR = −2.007), and the positive effect of learning engagement on learning gains was significant (γ = 0.25, p < 0.001).



Using the bootstrap method to test the significance of the mediating effect separately for the Asian and non-Asian student groups, the results showed that the 95% confidence intervals for the mediating effect of university activities in the two groups were [0.064, 0.146] and [0.054, 0.174], respectively, meaning that the mediating effect of university activities was significant in both groups. At this point, the mediated effect size for the Asian student group was 0.103, accounting for 0.103/0.496 = 20.8% of the total effect size, and the mediated effect size for the non-Asian student group was 0.108, accounting for 0.108/0.550 = 19.6%.



An empirical study highlighted the importance of cultural background, Ward and Kennedy [41] found that Malaysian students in Singapore encountered fewer problems than those in New Zealand, while Chinese students in Singapore adapted more easily than Anglo-European students. The similarity between the student’s culture of origin and the cultural environment of the host country is an important factor. More similarity means less difficulty in the overseas experience [42]. These results also prove the possible influence of campus environment, especially cultural environment, on students’ learning engagement and learning gains. Students from Asia are more likely to adapt to the Chinese culture, while students from non-Asia may face more difficulties in adapting to the Chinese college environment. These results explain the positive effect of college environment on the learning engagement of non-Asian international students from China was significantly higher than that of Asian international students from China.




4.2.5. Test of Constancy between Different Groups of High School Students


Based on I-E-O (input-environment-output) theory [12], the study took into account the importance of the prior experience of students, and added the type of high school to reflect different levels of education resource allocation and the level of education quality that students could have in high schools. The study categorized the students according to their high school they attended, namely from the top 50% of high schools in their country and the bottom 50% of high schools. As shown in Table 7, the fit of the model among the two different groups of high school students met the requirements, and the results of the multi-cluster analysis showed that the fit indices of M0~M3 were all within the acceptable range. The difference between the models and the free model was not significant, the difference between the fit indices ΔCFI and ΔTLI was less than 0.01, and the significance of Δχ² was greater than 0.05, indicating that the model had cross-cluster constancy between the top 50% and the bottom. The model had cross-group constancy between the top 50% and the bottom 50% of the international student population.






5. Conclusions and Policy Implications


5.1. Conclusion


5.1.1. There Is a Partial Mediating Effect of International Students’ Learning Engagement between College Environment and Learning Gains


The study found that the p values of all the dimensions of learning engagement, college environment, and learning gains were less than 0.01, and the correlation coefficients were positive, indicating that there was a significant positive relationship between learning engagement, college environment and learning gains. The correlation coefficients were positive, indicating that the relationship between international students’ study commitment, college environment and learning gains was significant and positive. The original hypotheses H1, H2, and H3 are valid. This indicates that the college environment not only affects the learning gains of international students directly but also influences the learning gains of international students through the mediation of learning engagement. This supports the theory of the I-E-O model and further enriches the study that the external environment affects the final learning gains through the internal inputs. The perception of a good college environment and interpersonal interaction among international students will promote and motivate international students to participate and engage in learning activities and thus learn more. According to this study we can conclude that only by creating a good campus environment, promoting the learning engagement of international students and enhancing their learning gains, can we create a high-quality international student education, thus forming a sustainable international student education.




5.1.2. The Mediating Role of Learning Engagement Varies across Cohorts and Different Origin Groups of International Students


The study found that the mediating model of learning engagement among international students in China was constant across cohorts of students who were second-generation undergraduates (or not), received scholarships (or not), and had different high school backgrounds. However, the positive effect of college environment on the learning gains of international students from China at the graduate level was significantly higher than that of international students from China at the undergraduate level, and the positive effect of college environment on the learning engagement of non-Asian international students from China was significantly higher than that of Asian international students from China. This indicates that the development of postgraduate international students is more likely to be influenced by the college environment than that of undergraduate students and that a good college environment and interpersonal interaction are more motivating for non-Asian international students to engage in various learning activities. This finding confirms hypotheses H4 and H5, while Hypotheses H6, H7, and H8 are not valid. The international student community is not a single, unified group; students come from different cultural backgrounds and enjoy different cultural norms. There are relative similarities and heterogeneity in the incoming international student community. Therefore, supportive campus initiatives and environments need to go beyond the binary thinking of local and international students and should also be sensitive to the differences between international student groups.





5.2. Policy Implications


5.2.1. Universities Should Provide Support for International Students in Their Studies and Lives through a Range of Institutional Provisions


Given the importance of different activities of engagement and social support for international students studying in a foreign country, institutions should actively provide services for international students in terms of learning and social resources, such as training in library information and usage skills, language and study skills training, psychological counselling services, and support for student organization groups. In the development of strategies of internationalization, universities must focus on local students and engage them in cross-cultural interactions with global attitudes, skills, and approaches, reduce the gap between the living spaces of international students and local students, and create conditions to facilitate interaction between home and international students. In addition, this study reveals that the learning gains of international students vary according to their region of origin and type of study stage, and the results highlight the problems associated with considering international students in China as a homogeneous group. In this regard, universities and researchers need to regularly evaluate statistics to better understand learning among different groups of international students.




5.2.2. Teachers Need to Improve Their Attention to the Individual Development Needs of International Students and Help Enhance Their Learning Gains in China


Teachers are an important social resource for international students, helping them make initial adjustments to their local environment, facilitating interactions with local students, and providing experience and advice on their academic programs and long-term career goals. Teachers should therefore focus not only on teaching international students’ specialist knowledge but also language skills, intercultural competence, and other generic skills and qualities. In the classroom, teachers should emphasize active interaction with international students to promote deeper learning and enhance their learning gains. As the number of international students continues to grow, the international student population is also becoming more diverse. Universities are faced with a diverse group of students from different countries, different socioeconomic backgrounds, different learning motivations and foundations, and different career aspirations. Teachers need to pay attention to the individual development needs of each international student and help them to improve their perception of China and promote their commitment to learning.




5.2.3. International Students Should Enhance Their Self-Motivation and Actively Participate in Different Types of Educational Learning Activities


International students themselves should actively participate in different types of education-based learning activities. First, international students should enhance their self-confidence and motivation, actively participate in classroom learning, and interact with teachers and local students. Second, international students should cherish and seize the opportunities provided by the university to participate in various campus activities, actively make use of various campus facilities, participate in various academic and research activities or club activities, enrich their study experience, enhance their understanding and perception of the institution and China, expand their skills and knowledge structure in various aspects, effectively enhance their learning gains and truly achieve success.



It is important to note that there are still some shortcomings in this study, which need to be enriched and improved by subsequent studies. On the one hand, there is still room for further improvement in the study in terms of the differences in the impact mechanisms of learning gains among different groups of international students. For example, in terms of the origin of international students in China, the study classifies them into Asian and non-Asian due to the distribution of the sample; future research needs to see the differences in the impact mechanisms of learning gains among international students from different countries or regions. On the other hand, although the study examined the relationship between college environment and international students’ learning engagement and learning gains, it lacked a value-added or tracking perspective to analyze the long-term impact and changes in college environment and learning engagement on international students’ learning gains, which needs to be further explored in future research.
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Figure 1. Model differences between undergraduate and postgraduate students (undergraduate/postgraduate). Note. ** p < 0.01. 
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Figure 2. Model differences between Asian students and non-Asian students (Asian students/non-Asian students). Note. ** p < 0.01. 
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Table 1. The results of confirmatory factor analysis.






Table 1. The results of confirmatory factor analysis.





	Scales
	χ²
	df
	p
	GFI
	IFI
	TLI
	CFI
	RMSEA





	Learning engagement
	1190.776
	309
	<0.001
	0.937
	0.937
	0.928
	0.937
	0.046



	College environment
	180.283
	34
	<0.001
	0.973
	0.985
	0.979
	0.984
	0.056



	Learning gains
	698.078
	125
	<0.001
	0.943
	0.955
	0.945
	0.955
	0.058
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Table 2. Fit index results of the model.






Table 2. Fit index results of the model.





	SEM
	χ²
	df
	χ²/df
	GFI
	IFI
	TLI
	CFI
	RMSEA





	Direct effect model
	108.244
	13
	8.326
	0.977
	0.978
	0.965
	0.978
	0.073



	Mediating effect model
	526.157
	62
	8.486
	0.942
	0.936
	0.920
	0.936
	0.074
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Table 3. Test of constancy between cohorts of second-generation university students.
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	SEM
	χ²
	df
	Δχ²
	GFI
	IFI
	TLI
	ΔTLI
	CFI
	ΔCFI
	RMSEA





	Second-generation college students
	337.994
	62
	
	0.929
	0.926
	0.906
	
	0.925
	
	0.079



	Non-second-generation college students
	248.858
	62
	
	0.940
	0.943
	0.928
	
	0.942
	
	0.069



	M0
	586.847
	124
	-
	0.934
	0.934
	0.916
	-
	0.933
	-
	0.053



	M1
	592.521
	134
	5.674
	0.934
	0.934
	0.923
	0.007
	0.934
	<0.001
	0.051



	M2
	593.869
	137
	1.348
	0.934
	0.934
	0.925
	0.002
	0.934
	<0.001
	0.050



	M3
	594.042
	138
	0.173
	0.934
	0.935
	0.926
	0.001
	0.934
	<0.001
	0.050
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Table 4. Test of constancy between groups of students with different scholarship status.
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	SEM
	χ²
	df
	Δχ²/Δdf
	GFI
	IFI
	TLI
	ΔTLI
	CFI
	ΔCFI
	RMSEA





	Students with scholarships
	480.522
	62
	
	0.930
	0.922
	0.902
	
	0.922
	
	0.081



	Students without scholarships
	142.335
	62
	
	0.942
	0.960
	0.949
	
	0.959
	
	0.061



	M0
	622.857
	124
	
	0.933
	0.932
	0.914
	
	0.932
	
	0.054



	M1
	640.822
	134
	17.965
	0.931
	0.931
	0.920
	0.006
	0.931
	−0.001
	0.053



	M2
	644.294
	137
	3.472
	0.931
	0.931
	0.921
	0.001
	0.931
	<0.001
	0.052



	M3
	646.739
	138
	2.445
	0.930
	0.931
	0.922
	0.001
	0.931
	<0.001
	0.052
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Table 5. Test of constancy between cohorts of students at different levels.
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	SEM
	χ²
	df
	Δχ²
	GFI
	IFI
	TLI
	ΔTLI
	CFI
	ΔCFI
	RMSEA





	Undergraduates
	333.104
	62
	
	0.927
	0.929
	0.911
	
	0.929
	
	0.079



	Postgraduates
	272.935
	62
	
	0.938
	0.936
	0.920
	
	0.936
	
	0.072



	M0
	606.039
	124
	-
	0.932
	0.933
	0.915
	-
	0.932
	-
	0.054



	M1
	619.479
	134
	13.44
	0.931
	0.932
	0.921
	0.006
	0.932
	<0.001
	0.052



	M2
	623.948
	137
	4.469 *
	0.93
	0.932
	0.922
	0.001
	0.932
	0.004
	0.051



	M3
	629.074
	138
	5.126 *
	0.93
	0.931
	0.922
	<0.001
	0.931
	0.001
	0.051







* p < 0.05.
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Table 6. Test of constancy between student cohorts from different origins.
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	SEM
	χ²
	df
	Δχ²/Δdf
	GFI
	IFI
	TLI
	ΔTLI
	CFI
	ΔCFI
	RMSEA





	Asian students
	333.639
	62
	
	0.939
	0.938
	0.922
	
	0.938
	
	0.072



	Non-Asian students
	262.818
	62
	
	0.928
	0.932
	0.914
	
	0.932
	
	0.078



	M0
	596.457
	124
	
	0.935
	0.936
	0.919
	
	0.935
	
	0.053



	M1
	604.433
	134
	7.976
	0.934
	0.936
	0.925
	0.006
	0.936
	0.001
	0.051



	M2
	618.339
	137
	13.906 *
	0.933
	0.934
	0.925
	<0.001
	0.934
	−0.002
	0.051



	M3
	624.624
	138
	6.285 *
	0.932
	0.934
	0.925
	<0.001
	0.933
	−0.001
	0.051







* p < 0.05.













[image: Table] 





Table 7. Test of constancy between different groups of high school students.
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	SEM
	χ²
	df
	Δχ²
	GFI
	IFI
	TLI
	ΔTLI
	CFI
	ΔCFI
	RMSEA





	The top 50% of high schools
	262.870
	62
	
	0.939
	0.942
	0.927
	
	0.942
	
	0.071



	The bottom 50% of high schools
	345.316
	62
	
	0.930
	0.926
	0.906
	
	0.926
	
	0.080



	M0
	608.186
	124
	-
	0.934
	0.934
	0.916
	-
	0.933
	-
	0.053



	M1
	616.817
	134
	8.631
	0.933
	0.934
	0.923
	0.007
	0.934
	0.001
	0.051



	M2
	622.564
	137
	5.747
	0.933
	0.933
	0.924
	0.001
	0.933
	−0.001
	0.051



	M3
	625.619
	138
	3.055
	0.933
	0.933
	0.924
	<0.001
	0.933
	<0.001
	0.051
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