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In recent years, student development and learning outcomes have become a central focus of quality higher education research. Identifying factors associated with student learning outcomes is the key to continuous quality improvement. The purpose of this study was to explore the impact of college experiences on student learning outcomes. A sample of 17,609 undergraduates from 23 Chinese colleges/universities were selected for the study and asked to complete the Chinese version of the College Student Experiences Questionnaire. Structural equation modeling analyses suggested academic and social activity involvement was an important factor influencing student learning outcomes. Campus facilities and the college environment also predicted student learning outcomes. Family background, on the other hand, exerted minimal influence on student learning outcomes. Students’ involvement in academic and social activities served as strong mediators between campus facilities/environment and student learning outcomes. The results highlighted the significance of providing high-quality college experiences. They also informed policymakers and practitioners of possible pathways to support student learning outcomes by enhancing students’ involvement in social and academic activities.
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Introduction

From a global perspective, higher education is an important pursuit involving multiple stakeholders, such as government agencies, social and business organizations, and parents. Quality education is a lifeline for higher education; providing and pursuing quality higher education is a major goal for universities and students, respectively. The outcomes for students enrolled in higher education institutions (HEIs) have long been of interest to educational scholars and policymakers. In China, the enrollment expansion policy of higher education has been in place since 1999, and today, higher education has entered the era of massification. The gross enrollment rate in HEIs has increased from 9.76% in 1998 to 54.4% in 2020; the number of HEIs has increased from 1,022 in 1998 to 2,738 in 2020; and enrollments have increased from 1,156,100 in 1998 to 14,536,000 in 2020 (Ministry of Education of the People’s Republic of China, 2021). However, educational quality has become an issue. Rapid expansion in the number of Chinese college students has not been accompanied by a proportionate increase in resources. The average size of regular HEIs has gradually increased, which has led to insufficient campus facilities and a shortage of teachers. How to transform from scale expansion to quality improvement has become a top priority.

When discussing the quality of education, it is very important to understand the concept of quality. The original concept of quality is imprinted in the fields of economy and management, and its essence refers to excellence, which can be used to judge the degree of excellence of the object to be evaluated (Borden, 2011). With the rise of value philosophy, value and value judgment have become the guiding ideology governing the concept of quality; as a result, quality is defined from the customer’s perspective. Quality refers to the fitness for intended use or conformance to requirements, which implies the degree of satisfaction and compliance with the object (Shi and Wang, 2010). With the entry of multiple stakeholders into the university field (including the government, enterprises, alumni, donors, social media, etc.), the current multi-stakeholder pattern has gradually formed. Therefore, the essence of quality becomes the question of value selection, and the quality demands put forward by these different stakeholders become an important dimension to measure the quality of education. As the core function of higher education, the quality of talent training should be considered in the macro higher education system, and students are at the center of the whole system. Due to the unique attributes of the student subject, the quality of higher education should not only meet the needs of the student subject but also have the student as an intermediary to connect multiple stakeholders and meet the needs of other subjects. Therefore, the training specifications of students have become an important standard for measuring the quality. How to assess the development of students, including the process and outcome, is the key to understand the concept of educational quality.

In the effort to improve the quality of higher education, the Chinese government attaches great importance to building world-class universities that are globally competitive. After the central government successively launched the “211 Project” and the “985 Project,” it put forward the policy of “World-class University and First-class Discipline Construction” in 2017 and promoted the construction of key universities and disciplines in higher education. It also conducted the “National Undergraduate Teaching and Learning Quality Assessment,” concurrently, focusing on the assessment of enrollment, student guidance, and learning and employment quality based on student development. From the perspective of the development history of universities, talent training is the essential function of universities, and undergraduate education serves as a foundation for universities. World-class universities have placed undergraduate education in an important strategic position for development, and have taken cultivating first-class undergraduates as a critical goal. Undergraduate education is the main body of higher education in mainland China and occupies the central position in the structure of higher education. For a long time, undergraduates have accounted for the majority of the total number of students in Chinese HEIs, and the focus of educational policies is on the undergraduate education. In general, the primary goal of undergraduate education is to implement general education for students, with a focus on improving students’ overall quality and all-round development. In order to meet the needs of the future society, its aim is to enhance students’ learning ability, develop their analytical skills, increase their ability to process new information, and come up with independent conclusions (Casey, 2004). Studies on the development of undergraduate students have become the focus of higher education research, and student learning outcomes are considered a crucial component. Researchers have gradually paid attention to investigate the quality of talent training from the perspective of educational outcomes. During quality evaluation, as an important dimension, learning outcomes serve as the basis for measuring students’ educational outcomes.

Thus, in this study, we focused on how undergraduate education impacts student learning outcomes and asked the following questions: what kind of factors influence student learning outcomes in college? How does the college learning experience influence and promote the acquisition of learning outcomes and what are the underlying mechanisms? The answers will have important theoretical and practical significance.


Student learning outcomes and their influencing factors

While higher education achieves the growth of quantity and scale, it also brings hidden concerns about quality. The public attention and research on quality have begun to increase, and the theme of quality has become the core issue of higher education. In recent years, scholars have carried out research on the quality of higher education, including investigating both “whose quality view” and “what kind of quality view.” Views on the quality have shifted from epistemology to axiology, and the quality landscape dominated by multiple stakeholders includes as many quality concepts as possible (Shi and Wang, 2010). Tracing the concept of quality from the policy context, the inquiry of quality has moved from behind the scenes to the front, from the prescriptive quality concept to the demand-oriented quality concept, and then to the emphasis on the developmental quality concept, and the essence of quality has shifted from exogenous demand to endogenous development (Hu, 2006). The diversified interest demand pattern formed in the field of higher education makes the view on higher education quality need to be built on the basis of systematic thinking, and students, as the most important stakeholders, could connect different stakeholders (Borden, 2011). In the evaluation of educational quality, emphases have placed on exploring the evaluation system with student learning outcomes as an important dimension, which focuses on students’ learning experience and learning involvement, and investigates the learning environments universities provide for students, as well as students’ adaptation and integration status (Hu and Kuh, 2003; Pascarella et al., 2011; Lv, 2020).

Student learning outcomes are the most important dimension in higher education quality assessment and are an important basis for measuring overall educational outcomes. Similar concepts, such as learning outcomes, student gains, college outcomes, and individual development, have been explored in previous studies (Hu and Kuh, 2003; Borden, 2011; Brown et al., 2013). Currently, no consensus has been reached on the definition of student learning outcomes. It is essentially the outcomes obtained after participating in certain forms of study, which may or may not be intentional (Davis and Murrell, 1993). The current college education system places great emphasis on outcome-based or standards-based education. By defining learning outcomes, they can be woven into professional and project learning activities. Learning outcomes include both knowledge and transferrable skills, and specify both what students ought to learn and what they can do with what they have learned (Casey, 2004). Thus, it can be inferred that student learning outcomes mean students can demonstrate their knowledge, skills, and values upon completing a series of courses or training programs (Hu and Kuh, 2003).

A large body of empirical studies has uncovered the effects of multifaceted factors on student learning outcomes and their sub-dimensions (Topping, 1996; Terenzini et al., 1999; Shi et al., 2020; Lucero et al., 2021). These multifaceted factors include background characteristics, institutional and external college environmental factors, and more importantly, students’ involvement in different types of learning activities (e.g., Pascarella and Terenzini, 2005; Kuh, 2009; Mayer et al., 2019). These related studies specifically include, students’ pre-college characteristics such as gender, family income, parental education background, and parental involvement are closely related to their learning outcomes but these factors only have conditional effects (Pike and Kuh, 2005; Hill and Chin, 2018; Clever and Miller, 2019). College-level factors not only affect student learning outcomes but also student engagement in academic studies. The hardware level of institutional structures, institutional density, differentiation of the curriculum, and clear and organized classroom instruction have become important factors that impact student learning outcomes and degree completion (Osegura and Rhee, 2009; Xerri et al., 2018; Monson, 2019). The quality of campus relationships, the interpersonal environment, and support structures for students’ success have positive correlations with student development outcomes (Mahan, 2010; Pascarella et al., 2011; Pak, 2020).

In addition, there is extensive research on the relationship between involvement in various types of social and academic activities and student development. These activities and input factors have positive impacts on student learning outcomes. Students often use in-class discussions, group activities, out-of-class learning, writing assignments, and online learning and discussion during the learning process. These activities exert positive impacts on students’ critical thinking skills and knowledge integration and application (Mckinney et al., 2004; Howard and Zoeller, 2007). Students’ activities such as involvement in any forms of collaboration, effective interaction with teachers, active participation in extracurricular activities, formation of student learning communities, and active discussion with team members have a positive influence on student learning outcomes (Butler and Dawkins, 2008; Keen and Hall, 2009; Laird and Cruce, 2009). Furthermore, types of student engagement and levels of active learning have positive impacts on the development of students’ generic competency (Choi and Rhee, 2009; Yu et al., 2011).



College experiences and college impact models

Several college impact models assume that students who put more time and energy into learning-related activities are more likely to develop academically. The more effort students devote to these activities, the more benefits they are likely to obtain. For instance, Feldman and Newcomb (1969) reviewed decades of early college impact studies, including both empirical and theoretical studies, and found that college exerts specific effects on students’ determination to graduate. Chickering and Gamson (1987) proposed seven principles of good practice for undergraduate education, such as academic and social communication with teachers, participation in student clubs and organizations, participation in research projects, and so on. Pace (1979) proposed a student input model and hypothesized that the time and effort students put into their college experiences, along with their use of campus facilities and opportunities, are related to student learning outcomes. Astin (1993) proposed the Input-Environment-Output model, which hypothesizes that student input, including a series of experiences students encounter after entering college, influences student development outcomes in the college environment. Tinto (1975) developed a model for college dropout syndrome and pointed out that students are most likely to drop out in the first year of college when their academic and/or social integration is still uneven. Pascarella (1985) proposed a comprehensive college impact model in which the external environmental variables, organizational characteristics, and student background characteristics, impact individual student learning and cognitive development, mediated by students’ social interaction, personal efforts, and the college environment. Weidman (1989) proposed an undergraduate socialization model, which hypothesized that college students’ development is influenced by family socialization, pre-college enrollment characteristics, and college experiences. The learning productivity model proposed by Kuh and Hu (2001) focuses on the influence of university from the perspective of student input, especially self-input and school input. According to these models, these college experiences are effective and can promote student learning and development in various types of institutions of higher education. Researchers have examined student development by using empirical data collected from questionnaires [e.g., College Student Experiences Questionnaire (CSEQ) and the National Survey of Student Engagement] and identified several important factors affecting student learning and personal development. These factors include an early emphasis on extracurricular learning experiences, involvement in extracurricular activities, faculty-student interaction, and student collaboration (Kuh, 1995; Kuh et al., 1997). Researchers have also studied the effects of demographic characteristics, college environment, and academic support on student learning outcomes and found them to be directly related to the quality and quantity of the time and effort students invest in educational activities (Kuh and Hu, 2001; Hu and Kuh, 2003). In their classic book How College Affects Students, Pascarella and Terenzini (2005) reviewed existing college impact studies and concluded that the extent to which the college affects students is, in large part, determined by students’ input and efforts.



Student learning outcomes in Chinese colleges and universities

Since the expansion of higher education enrollment in the late 1990s, the number of students enrolled in HEIs, and the scale of enrollments in China have expanded continuously. As more challenges have emerged in undergraduate education, the Chinese government has gradually strengthened its reform and support for undergraduate education and has successfully formulated relevant educational policies. In 2018, the Ministry of Education formulated the policy “Opinions on Accelerating the Construction of High-level Undergraduate Education and Comprehensively Improving the Ability to Cultivate Talents” that also included an “Undergraduate Education-Oriented Development Concept” with the following goals—to comprehensively revitalize undergraduate education, focus on student development, strengthen the management of the learning process, and highlight the level and quality of talent training based on an evaluation of their performance.

In recent years, the introduction of questionnaires to gather data on learning engagement and student development has greatly influenced studies on undergraduate development in China. Among the most widely used survey tools are the Chinese version of CSEQ, the China College Student Survey, and Student Experience in Research University. The survey respondents included undergraduates at both research universities and baccalaureate colleges. In these studies, student background characteristics, learning engagement, and involvement in various types of activities have similar positive effects on learning outcomes and their sub-dimensions (Lu and Li, 2020; Lv, 2020; Qin and Lv, 2022). Specifically, factors at the institutional level include institutional structures, quality of teaching, the external classroom learning environment, campus atmosphere, campus culture, and college environment (Bai and Liu, 2017; Zhang and Tang, 2021; Ma and Feng, 2022; Zhuang and Liu, 2022). The factors at the student level include personal characteristics, faculty-student interaction, peer interactions among students, library experiences, course learning, academic participation, and research input (Guo and Han, 2018; Lv, 2021; Shi, 2022). It is through the interaction of student input and institutional investment that students can achieve personal growth and development at college.



The current study

In college, student development can be conceptualized as a “black box” in that it is a long and complicated process and is impacted by multiple and multifaceted factors. To date, researchers have made substantial efforts to identify these factors based on existing models. In most of these studies, researchers attempted to verify and revise the models by using empirical survey data, and employed a variety of quantitative data analysis methods to explore the influence of various factors on student learning outcomes (e.g., Xerri et al., 2018; Monson, 2019; Pak, 2020; Qin and Lv, 2022; Zhuang and Liu, 2022). Student and institutional level factors most likely to impact students’ development outcomes were identified, including student characteristics, learning engagement, participation in curricular and extracurricular activities, the external environment of the college, and campus facilities. Yet, existing theoretical models have not been sufficiently tested and the inter-relationships among influencing factors are under-explored.

Previous studies did not focus on identifying the possible mediating effects of the factors relevant to student learning outcomes. As much of the research on college impact models and factors associated with student development are from the USA, their findings may not be applicable in the Chinese context given the significant differences between the campus culture in China and the USA. Moreover, undergraduate students in China may have had dramatically different college experiences than undergraduate students in the USA. Therefore, the purpose of this study is to explore the role that Chinese universities/colleges play in undergraduate students’ learning and development. To that end, we specifically addressed the following questions: (1) To what extent are undergraduate students’ background characteristics, involvement in college activities, and external campus conditions associated with their learning outcomes? and (2) Does students’ involvement in college activities mediate the relationship between students’ background characteristics, the external campus conditions, and students learning outcomes?




Materials and methods


Conceptual framework

The conceptual framework guiding this study is adapted from college impact models from previous studies. Pace (1985) underscored the direct impact of student background and college environmental factors and the indirect impact of student effort on learning outcomes. Astin (1993) focused on the direct impact of student background, personal characteristics, and pre-college learning experience on student learning outcomes. Tinto (1975) highlighted the direct impact of student background and pre-college education and the indirect impact of academic and social activities involvement on student learning outcomes. Pascarella (1985) stressed the direct impact of student background and campus facilities, and the indirect impact of individual student effort and interpersonal interactions on student learning outcomes.

Informed by the findings of previous studies, our conceptual framework (see Figure 1) hypothesized that student background characteristics, their involvement in various activities, the external college environment, and campus facilities would impact student learning outcomes. This model can be constructed according to the logical structure of input (exogenous), process (endogenous), and output (results) as per Astin’s I-E-O model (1993). The variables for INPUT include family background, college external environment, and campus facilities. The variable for PROCESS includes personal effort reflected in students’ involvement in various types of activities. The participative activities may be classified as academic activities and social activities. The variable for OUTPUT is the learning outcomes that students achieve through a college education.

[image: Figure 1]

FIGURE 1
 The proposed college impact model.


When constructing impact paths, students’ family background, college environment, campus facilities, involvement in academic activities, and social activities have a direct impact on student learning outcomes. Meanwhile, family background, the college environment, and campus facilities have an indirect impact on student learning outcomes through involvement in academic and social activities. Concerning the relationship between involvement in academic activities and social activities, studies show that students’ academic integration has a greater impact on students’ development when combined with social integration, in comparison to their development through academic integration alone (Tinto, 1975; Davis and Murrell, 1993).



Participants

China ranks third in the world by total land area, and there exist growing economic disparities across the eastern, central, and western regions. This has also brought gaps in the development of universities across different regions. The number of universities located in the eastern region is much larger than those in the central or western regions. Furthermore, the Chinese central government has invested more in some universities, such as universities included in the “211 Project” or “985 Project.” Therefore, we considered both the region and type of universities in selecting the participants. Firstly, we selected 16 universities from the eastern region, four universities from the central regions, and three universities from the western regions. Secondly, we selected three “985 Project” universities, three “211 Project” universities, and 17 universities that are not included in either “985 Project” or “211 Project.” A total of 23 Chinese universities and colleges from Beijing, Shandong, Inner Mongolia, and Xinjiang provinces were selected for this study. Undergraduates enrolled in these universities and colleges were randomly selected to respond to the survey. The undergraduate sampling accounts for different types of universities/colleges (e.g., research-oriented, teaching-oriented), geographical location of universities/colleges (eastern, central and western), grade categories (freshmen to senior), and ethnic categories (Han or minority group students), which can better represent Chinese undergraduates. A total of 18,473 students were invited to participate in this study and 17,609 returned the survey, indicating a 95.32% response rate. The distribution of undergraduates’ responses by location of universities/colleges are as follows: n = 6,850 (38.90%) from Beijing; n = 6,502 (36.92%) from Shandong; n = 2,295 (13.03%) from Inner Mongolia; and n = 1,962 (11.15%) from Xinjiang.

The samples were also divided by types of universities/colleges as follows: n = 6,459 (36.68%) from the “985 Project”1 (i.e., research-oriented) universities; n = 3,896 (22.13%) from “211 Project” (i.e., research-oriented) universities; and n = 7,254 (41.19%) from teaching-oriented colleges. The distribution of responses by grade was as follows: n = 4,598 (26.11%) freshmen; n = 5,633 (31.99%) sophomore; n = 4,129 (23.45%) junior; and n = 3, 249 (18.45%) senior. There were 7, 252 (41.18%) male students and 10,357 (58.82%) female students in the sample. Among these students, 13,931 (79.11%) were students from the Han group and 3,678 (20.89%) were from minority groups. Concerning their majors, 6,713 (38.12%) were from the disciplines of the humanities and social sciences (education, literature, history, philosophy, law, and sociology), 2,477 (14.07%) were from the disciplines of economics and management (economics, management, and business), 7,408 (42.07%) were from the disciplines of the natural sciences (science, engineering, agronomy, and medical science), and 1,011 (5.74%) were from the discipline of the arts and sports (music, art, sports, and fine arts).



Measures and variables

The Chinese version of the CSEQ (Pace, 1979) was used to collect empirical data from students enrolled at Chinese HEIs. The CSEQ was developed by Robert Pace at the University of California Los Angeles in the 1970s. It was revised three times before the research program was moved to Indiana University Bloomington under the leadership of George Kuh in 1994. Pace and Kuh coauthored the fourth and current edition of the CSEQ. The questionnaire has been in existence for 50 years and revised four times in the United States; each time it obtained adequate reliability and validity scores. In 2001, the CSEQ was introduced in China by professor Zuoyu Zhou at Beijing Normal University (BNU). The CSEQ was translated into simplified Chinese and minor revisions were made on the Chinese version of the CSEQ (Zhou and Zhou, 2012). According to the actual situation of Chinese universities, revisions were made on the content of activities that students participate in. For example, in the dimension of library experiences, one item related to searching for scholarly literature written in a foreign language (e.g., English) was added; in the dimension of computer and information technology, one item related to attending online courses offered by universities outside China was added. The Chinese version of the CSEQ has adequate psychometric properties (Zhou and Zhou, 2012). With over 150 items, the Chinese version of the CSEQ consists of four sections, as follows: students’ family background information, students’ effort and activity involvement, students’ perception of the college environment, and students’ self-report of their learning outcomes.


Students’ family background information

We used six items to measure students’ family background, as follows: whether their parents graduated from college (0 = no, 1 = either father or mother, 2 = both parents); whether they received parental support for tuition fees (0 = none, 1 = less than half, 2 = half, 3 = more than half, 4 = all); how many hours a week did they spend working on a job for pay inside the college (0 = more than 30 h, 1 = 21 to 30 h, 2 = 11 to 20 h, 3 = 6–10 h, 4 = less than 5 h, 5 = none: I do not have a job); how many hours a week did they spend working on a job for pay outside the college (0 = more than 30 h, 1 = 21 to 30 h, 2 = 11 to 20 h, 3 = 6–10 h, 4 = less than 5 h, 5 = none: I do not have a job); whether they possessed a computer (0 = no, 1 = yes); and whether they lived at home during the school year (0 = no, 1 = yes).



Students’ effort and activity involvement

Students’ effort and activity involvement are the major components of the questionnaire and include the following items/sub-components—college education opportunities and resources and frequency and extent of student activities and engagement on and off campus. We used 10 specific dimensions, including library experiences (10 items), computer and information technology (10 items), course learning (16 items), experiences with faculty (13 items), writing experiences (7 items), campus facilities (8 items), student acquaintances (12 items), clubs and organizations (5 items), topics of conversation (10 items), and scientific and quantitative experiences (10 items). All items were scored on a four-point scale (1 = never, 2 = occasionally, 3 = often, 4 = very often).



Students’ perception of the college environment

The college environment comprises three parts, namely scholarly and intellectual, quality of personal relations, and vocational and practical. The scholarly and intellectual part and the vocational and practical part included three items each. Students responded on a seven-point scale, with 1 indicating a weak emphasis and 7 indicating a strong emphasis. The quality of personal relations included four items that were rated on a seven-point scale, with 1 reflecting a remote, alienated, and impersonal environment, and 7 reflecting a supportive, helpful, and flexible environment.



Students’ self-report of their learning outcomes

In students’ self-report of their learning outcomes (25 items), we asked students to reflect on what they have gained from their college experiences and to estimate how much progress they feel they have made. These items reflect students’ holistic development, such as acquiring career information, writing clearly, understanding others, thinking logically, etc. It includes four sub-dimensions, namely, intellectual skills, personal and social development, vocational preparation, and general education. All items were scored on a four-point scale (1 = very little, 2 = some, 3 = quite a bit, 4 = very much).




Data analysis strategies

The key to testing a proposed model is to evaluate the fit between the theoretical model and empirical data. The model plays an important role in theory development and can be operationalized through the form of semi-mathematical languages, such as structural equation modeling (SEM). The SEM is an effective way to analyze inter-relationships among different variables. It integrates factor analysis and path analysis to test the inter-relationships among different measured variables, latent variables, and error variables, thereby obtaining the direct, indirect, and total effect values of the independent variables on outcome variables (Kline, 2011). In this study, SEM, more specifically, path analysis was performed to examine the mechanisms underlying the links between various influencing factors and student learning outcomes. By using path analysis, we can compare the effects of different factors on student learning outcomes, and examine the indirect effects through the mediators (Wu, 2009). Based on the direct, indirect, and total effects, we can calculate the percentage of variation of student learning outcomes that could be explained by influencing factors.

SEM is a multivariate statistical technique to analyze the complex relationships of observed and latent variables. It can test and evaluate pre-assumed causal relationships among variables, while simultaneously accounting for measurement error. Generally, five logical steps are involved in SEM: model specification, model identification, parameter estimation, model evaluation, and model modification (Kline, 2011; Byrne, 2013). Model specification is to specify the model, and define the hypothesized relationships among multiple variables based on the theoretical model. Model identification is to check if the model is under-identified, just-identified, or over-identified. Parameter estimation is to minimize the difference between the observed and estimated population covariance matrices. Model evaluation is to assess the overall fit of the model, and the significance of particular parameters of the model. Model modification is to adjust the model for improving model fit, for example, the post hoc model modification. In this study, the SEM was conducted using IBM SPSS Amos version 20.0 to test the hypothesized relationship among family background, campus facilities, college environment, academic activities involvement, social activities involvement, and student learning outcomes. When developing the initial model, we adopted the hybrid model path analysis method.

The structure model refers to the linked relationship between latent variables or between latent variables and observed variables. The effect of the variables can be either direct or indirect (Wu, 2009). Family background, campus facilities, perception of the college environment, and self-reported learning outcomes were measured as observed variables. The defining feature of the measurement model is that it needs to be reflected and interpreted by a set of observed variables. Concerning the college activities scale, variables such as library experiences, computer, and information technology, course learning, writing experiences, and scientific and quantitative experiences have the highest loadings with academic activities involvement; variables such as experiences with faculty, clubs and organizations, student acquaintances, and topics of conversation have the highest loadings with social activities involvement.

The path coefficient between the latent variable and one of the observed variables was set to 1. The model’s goodness of fit was assessed by applying the Chi-square (χ2) value, comparative fit index (CFI), the Tucker–Lewis index (TLI), and the root mean square error of approximation (RMSEA). A non-significant result of χ2 test indicates a good fit for the model. However, the value of χ2 is sensitive to large sample sizes (Marsh and Balla, 1994). Hu and Bentler (1999) recommend that CFI and TLI values above 0.90, and an RMSEA value below 0.08 may be considered to be a reasonable fit for the model.




Results


Evaluation of the model

According to the mean, standard deviation, skewness, and kurtosis values of each variable, there is no extreme value in the distribution of the data, which is consistent with normal distribution. In the reliability and validity analyses, the internal consistency score for reliability is generally applied to test the multi-item scale. The Cronbach’s alpha coefficient is used to assess index reliability. As shown in Table 1, the alpha value of the family background is above 0.60, library experiences are above 0.70, and all other variables are above 0.80. Since the CSEQ has been revised and used in the United States and China for many years, the confirmatory factor analysis (CFA) was carried out to test the internal structure validity of the section on students’ effort and activity involvement. The results show that the ten-factor model meets the recommended criteria, χ2/df = 4.515, CFI = 0.967, TLI = 0.961, RMSEA = 0.042, indicating adequate fit of the model to the data.



TABLE 1 Descriptive statistics for study variables.
[image: Table1]

After conducting the CFA, the SEM was used to test the hypotheses as specified in our hypothetical model. The Chi-square for the model was significant, χ2 = 6677.98, p < 0.001. The goodness-of-fit indices, such as RMSEA = 0.073, CFI = 0.931, and TLI =0.901, met the criteria for adequate goodness of fit. Overall, these indices suggest a good fitness of the model. Standardized regression coefficients are presented in Figure 2. The proposed SEM model shows the impacts of the factors on the students’ self-reported learning outcomes2 and indicates that independent variables account for 49% of the variation of the dependent variable. The factor loadings for library experiences, computer and information technology, course learning, writing experiences, and scientific and quantitative experiences are 0.65, 0.66, 0.76, 0.76, and 0.68, respectively; the factor loadings for experiences with faculty, clubs and organizations, student acquaintances, and topics of conversation are 0.74, 0.68, 0.74, and 0.69, respectively. All factor loadings were above 0.6, indicating that two sets of observation variables reflect the measurement of the same object separately and thus reach a significant level of 0.001.

[image: Figure 2]

FIGURE 2
 Standardized estimates from the structural equation modeling.




The effects on student learning outcomes

Table 2 presents the total direct and indirect effects on student learning outcomes. The family background had the least impact on student learning outcomes. The specific value was 0.018 (p = 0.007). It is significantly lower than other variables and does not reach a significant level. The total effects of campus facilities (β = 0.432, p = 0.002) and academic activities (β = 0.574, p = 0.002) on student learning outcomes were higher, followed by social activities (β = 0.277, p = 0.002) and the college environment (β = 0.268, p = 0.002). The total effects of the exogenous variables (i.e., college environment, family background, and campus facilities) were relatively larger, accounting for nearly 46% of variances associated with student learning outcomes, while the total effects of endogenous variables (e.g., social activities and academic activities involvement) accounted for 54% of variances.



TABLE 2 The direct, indirect, and total effects on student learning outcomes.
[image: Table2]

The college environment (β = 0.193, p = 0.002), academic activities (β = 0.356, p = 0.002), and social activities (β = 0.277, p = 0.002) had relatively larger direct effects on student learning outcomes. On the other hand, family background (β = 0.015, p = 0.010) and campus facilities (β = −0.004, p = 0.760) had a small direct effect on student learning outcomes. The indirect effect of campus facilities (β = 0.436, p = 0.002) on student learning outcomes was the largest, accounting for a large proportion of the total effect. The indirect effect of academic activities (β = 0.219, p = 0.002) on student learning outcomes was also large, accounting for a significant proportion of the total effect. Campus facilities, which indirectly impact student learning outcomes, had large direct effects on academic activities (β = 0.669, p = 0.002) and social activities (β = 0.186, p = 0.002). There is a need to conduct in-depth analyses of these large indirect effects on student learning outcomes.

Involvement in academic and social activities had a large mediating effect on the relationship between campus facilities and learning outcomes. Three specific impact paths were identified and the proportion of their impact was calculated by using the mediating effect/total effect. The first path is campus facilities → academic activities → student learning outcomes; specifically (0.669*0.356) / 0.432 = 0.551, accounting for about 55% of the total effect. The second path is campus facilities → social activities → student learning outcomes; specifically (0.186*0.277)/0.432 = 0.119, accounting for about 12% of the total effect. The third path is campus facilities → academic activities→ social activities → student learning outcomes; specifically (0.669*0.790*0.277)/0.432 = 0.339, accounting for 34% of the total effect. The first path had the largest effect, while the second path has the lowest effect. In addition, social activities had a greater mediating effect on academic activities and student learning outcomes. The impact path is academic activity→ social activity→ student learning outcomes; specifically (0.790*0.277)/0.574 = 0.381, indicating that it accounted for 38% of the total effect and yielded a large mediating effect.



The effects on the sub-dimensions of student learning outcomes

Student learning outcomes comprise four sub-dimensions—personal and social development, general education, vocational preparation, and intellectual skills. We ran SEM models for the four sub-groups of student learning outcomes separately. These models fit the data adequately. The goodness-of-fit indicators CFI and TLI values were all larger than 0.9 and RMSEA values were smaller than 0.8, which suggests a good model fit. All the influencing factors explain a significant portion variation of learning outcomes by each sub-dimension, reaching 30, 36, 29, and 40%, respectively. As shown in Table 3, both campus facilities (β = 0.347, p = 0.002) and academic activities (β = 0.396, p = 0.002) had a large total effect on personal and social development. Academic activities (β = 0.436, p = 0.002) had a large direct effect, and campus facilities (β = 0.256, p = 0.002) had a large indirect effect, through academic and social activities involvement. Social activities (β = −0.051, p = 163) had a negative direct effect on personal and social development. Concerning general education, academic activities (β = 0.516, p = 0.002) and social activities (β = 0.478, p = 0.002) had a larger total effect. Social activities (β = 0.478, p = 0.002) had a large direct effect, while campus facilities (β = 0.434, p = 0.002) had a larger indirect effect on general education through social activities and academic activities involvement. Campus facilities (β = −0.074, p = 0.002) had a negative direct effect on general education. Concerning vocational preparation, campus facilities (β = 0.305, p = 0.002) and academic activities (β = 0.457, p = 0.002) had a larger total effect. Academic activities (β = 0.448, p = 0.002) had a large direct effect but campus facilities (β = 0.308, p = 0.002) has a larger indirect effect through academic and social activities involvement. Social activities (β = 0.012, p = 0.723) had little total effect. Concerning intellectual skills, campus facilities (β = 0.390, p = 0.002) and academic activities (β = 0.565, p = 0.002) had a larger total effect. Academic activities (β = 0.569, p = 0.002) had a large direct effect, while campus facilities (β = 0.377, p = 0.002) had a larger indirect effect through academic and social activities involvement. Social activities (β = −0.006, p = 0.204) had a negative direct effect on intellectual skills.



TABLE 3 Effects on the four dimensions of student learning outcomes.
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Discussion

This study reveals the quality of undergraduate education from the perspective of student development. It focuses on the process and factors that may help to improve educational quality and student development results within the context of recent higher education reforms in China. Talent training plays a central role in the quality of higher education. The question of “What kind of person to cultivate” has always been a thread that runs through all aspects of education, and students are the key dimension of evaluation. How to assess students’ development, including the process and outcome, has become an important standard for measuring quality. In the establishment of quality system, the development of students is at the center of this system, which is among the top priorities for improving the quality of talent training. Focusing on the core status of a student, it is necessary to pay more attention to the external environment and conditions, process of students’ development, and their learning outcomes. In the evaluation of talent training quality, emphasis should be put on structure, process, and outcome quality. Therefore, quality standards should incorporate indicators reflective of structure, process, and outcome quality. HEIs should be aware of how to better serve student and more effectively promote student learning outcomes.

Although the Chinese version of the CSEQ was developed from the original US CSEQ, the BNU team made every effort to adapt the questionnaire to the Chinese educational and cultural context. We believe that the CSEQ can help break open the “black box” of the education process for Chinese undergraduates. To evaluate the quality of undergraduate education, it is important to assess students’ involvement and their learning outcomes as the assessment results could be the key indicators of learning quality and personal development (Kuh, 2009). Research on student learning outcomes can reveal students’ development following undergraduate education and the quality of the education they received in college. Specifically, the impact model of student learning outcomes shows that it can reflect the specific process, including the institutional and individual factors associated with their development, of the quality of education that undergraduate students received.

In this study, we tested a college impact model on students’ self-reported learning outcomes. Empirical data were collected from a large sample of Chinese undergraduates using the Chinese version of a survey questionnaire, the CSEQ. The research findings suggest that the proposed model fits the data adequately and the hypothesized model was verified. Proposed factors accounted for a 49% variation of self-reported learning outcomes among Chinese undergraduates. The research findings validated the premise of the questionnaire. According to Hu and Kuh (2003) and Pace (1985), when students enter college, the more resources and learning opportunities they utilize and the more they devote themselves to learning, the more benefits they are likely to obtain in terms of student learning and development. Overall, family background played a limited role in student learning outcomes. Instead, students tended to connect more with the college environment and campus facilities. Students use college as an advantageous platform to make effective use of various facilities and resources and become actively involved in academic and social activities. These behaviors promote intra-personal development and interpersonal communication skills.

In this study, the indirect effect of family background on student learning outcomes did not reach a significant level accounting for only a small portion of the total effect. Specifically, family background had a positive total and direct impact on student learning outcomes and an indirect impact on student learning outcomes through social activities involvement. However, the combined effect was smaller than the effects of other factors. Although existing research suggests that student learning outcomes differ by student group, student characteristics such as age, gender, and family income had only a slight impact on students’ development and learning outcomes (Pace, 1985; Davis and Murrell, 1993; Kuh, 2009). Except for family background, all other study variables had significant associations with the learning outcomes variable. Thus, the findings of this study reinforce past assertions that students’ involvement in social and academic activities exerts a large impact on student learning outcomes relative to their family background (e.g., parental education level and tuition support).

Students’ involvement with and participation in learning is not only a superficial behavioral display but also an identification or establishment of learning subjectivity. Christenson et al. (2013) suggest that students’ involvement with and participation in learning forms two “subjective identities”. One subjective identity is subjective valuing, which highlights the role, value, and meaning of students in their learning. The other subjective identity is subjective belonging, which highlights the bonding and connectedness between students and their classrooms/schools. Students’ involvement with and participation in learning plays a crucial role in the acquisition of learning outcomes. Empirical data on college experiences can be analyzed to identify and quantify students’ learning involvement and participation. The college impact model further verifies the associations among these variables. In our proposed model, students’ utilization of campus facilities and academic activities involvement have a significantly higher total effect on student learning outcomes than the effect of other factors. There is a significant positive correlation between participation in various specific activities and projects and student learning outcomes. Chinese students have a high level of involvement in activities such as course learning, computer and information technology, scientific and quantitative experiences, and topics of conversation.

Among the factors associated with student learning outcomes, campus facilities also exert a larger indirect effect. The campus facilities factor transmits its influence on learning outcomes through academic and social activities involvement. Thus, the mediating effects are large. The HEIs offer good external conditions and resources. However, the key to student learning and personal development is not the quantity of the resources provided but rather the extent to which the resources are utilized by students. Similar findings have been reported in other studies (Pace, 1985; Kuh and Hu, 2001; Pascarella and Terenzini, 2005). Students who participate in a wide range of activities outside the classroom perform significantly better in terms of student learning and individual development than students who participate only in academic activities (Kuh, 1995; Butler and Dawkins, 2008). Additionally, college external environments provide moral support for student development and different types of environments yield a differential impact on student learning outcomes. If students perceive that the college places emphasis on academic value, aesthetic interests, and critical thinking, students will develop in these areas. Similarly, if students experience good relationships with their peers, faculties, and administrators, they will the gainers. In the process of receiving undergraduate education, students are not engaged in mechanical and self-isolated learning for an external purpose but are establishing their value and connections between themselves and the learning environment. Thus, students’ learning process is one of the active constructions with high recognition of meaning and value.

Concerning the sub-dimensions of student learning outcomes, all factors in the model explained a high proportion of intellectual skills (40%) and general education dimensions (36%). Yet, the model explained a relatively low proportion of the personal and social development and vocational preparation dimensions, at 30 and 29%, respectively. Among the factors, campus facilities and academic activities had a greater impact on the intellectual skills, personal and social development, and vocational preparation dimensions, whereas academic and social activities had greater impacts on the general education dimension than the other factors. Similar to Davis and Murrell’s (1993) research, the present study found students’ academic and social efforts, and college environment accounted for a larger proportion of general education. In college, students participate in different types of educational activities, navigate different environments and atmospheres, and obtain different learning outcomes. As pointed out by Jonaseen and Land (1999), learning, thinking, and gaining knowledge involve relationships between people who participate in the same activities. They are constructed in the interaction between such activities and relationships and constitute a real and natural learning environment. All the factors have low explanatory power for students’ vocational preparation. This is closely related to the objectives of undergraduate education in China, which focus on general education (Guo and Han, 2018). The significance of general education is not only its intersection of subject knowledge but also the integration of ways of thinking. Built upon this goal, students’ involvement and effort emphasize students’ development of their general knowledge, which facilitates students’ academic development and the formation of intellectual skills (Zhuang and Liu, 2022). Yet, the emphasis on vocational skills and employment preparation is insufficient, which creates a skills training gap and an uncertain employment future.

Some scholars hold that learning is a personal matter and student input in learning will lead to positive learning outcomes (e.g., Choi and Rhee, 2009; Brown et al., 2013). Failures in student learning are often attributed to the students themselves. Currently, research on students’ learning experiences has become an important medium that affects student development (Kuh, 1995; Zhou and Zhou, 2012). Students’ involvement in learning is important but they need to work under supportive external conditions to be effective. In college, students become connected with the college environment and resources. This learning environment triggers students’ subjective perception of the environment, their teachers, lectures, and schoolwork. These factors as well as a positive interaction between teachers and students affect students such that they experience a cognitive state that Lv (2021) describes as “deep learning.”

The learning behavior of individual students can be considered a self-organizing system. Therefore, the individual learning mode or internal organization will gradually be generated from the individual’s interactive experience (Jorg et al., 2007). When students consider college a favorable platform, they make full use of the various resources and actively carry out academic studies and social activities to promote their cognitive development and the expansion of interpersonal communication skills. In our model, input factors such as family background, college environment, and campus facilities, along with the process factors of academic and social activities involvement, exert a positive impact on students’ self-reported learning outcomes. The extent to which students are involved in academic and social activities greatly impacts learning outcomes. The campus culture, including the institutional and micro-institutional environment, also transmits its influence on students’ effort and learning outcomes (Hu and Kuh, 2003; Cen, 2012).

In this study, the impact path model of student learning outcomes identified students’ development process and the critical factors that impact student development in college. Among them, students’ effort and process factors had a greater impact on student learning outcomes than the absolute value of input factors. Students learn in a relatively objective learning environment and are immersed in the overall context composed of various environmental elements such as knowledge, rules, media, and roles. However, concerning the subjective aspects of learning, students have formed their subjective feelings about this objective environment, including how well the teacher teaches. Were the objectives of the course presented? Does the teacher encourage students to learn actively? (Jonaseen and Land, 1999). Students are the main agents of the construction of cognitive structures and student development. Thus, as agents, they participate in activities purposefully, adapt to the external environment, integrate the available resources into their learning process, and construct experiences and outcomes to gain certain types of development (Mayer et al., 2019; Monson, 2019). When interacting with peer groups and faculty, students have their own social and cultural characteristics. They display different development characteristics in transforming the construction of social experiences into communicative competencies and personal development (Pike and Kuh, 2005; Xerri et al., 2018).

In essence, schooling is an important part of human social organization; learning in university or college is an important stage in acquiring social membership. Purposeful and meaningful learning itself is an essential characteristic of human activity. Thus, students’ learning problems have never been biologically driven behaviors based solely on individual physiological and psychological functions but group and socially driven behaviors based on specific environments, cultural traditions, and mental habits (Shi, 2022). Within better resource platform and environmental conditions provided by universities, undergraduates are more actively involved in academic activities. Given professional learning runs through the entire stage of undergraduate education, academic activities could cultivate students’ general literacy, and increase their professional knowledge and skills. Academic activities include course learning, library study, writing training, listening to lectures, etc. By participating in these activities, undergraduates can internalize the knowledge and ability they have acquired and form their own cognitive structure. According to Constructivism Learning Theory, students are active participants in their learning journey, they construct knowledge rather than just passively perceiving it. Students have their own cognitive structure, with different ways of internalizing knowledge. Thus, the favorable development of students depends not only on how much time they invest and how many books they read, but also on the rich experience inside and outside the classroom. Linking the content of classroom teaching, a student should use both school resources and social resources (Wang, 2011).

The results of this study suggest that student learning outcomes are not only the result of personal efforts but are also influenced by external campus facilities and environmental conditions. Students’ learning activities are characterized by subjectivity, a group learning mode in which students give full play to their autonomy and initiative in a specific cultural situation, and conduct multiple interactions with different types of objects. The group learning mode is jointly shaped by external environmental facilities and internal learning input.

Currently, higher education in China should focus on examining the quality of learning and cognition and view students’ learning as a behavioral input, cognitive participation, and a mixture of students’ emotions, cognition, and physical action. Concerning undergraduate student development, the following steps are required: manage uncontrollable factors, address problems and shortcomings, and promote the development of undergraduate students. For an improved undergraduate education, the college environment should encourage students’ involvement in activities; provide sufficient facilities, resources, and quality teaching; establish a supportive and interpersonal external campus environment; and foster students’ engagement with learning (Kuh, 2009; Lv, 2020; Ma and Feng, 2022).



Implications and limitations

Given the impact of undergraduate education on students’ development, the findings of this study have some important implications for improving the quality of undergraduate education and developing students’ talents. Based on previous theoretical models and from the individual and institutional perspectives, we proposed a college impact model on the factors influencing students’ self-reported learning outcomes. The data were collected from a large sample of Chinese undergraduates using the Chinese version of the CSEQ. The research findings suggest that the proposed model fits the data adequately and the hypothesized model was verified. The proposed factors account for a 49% variation of self-reported learning outcomes among Chinese undergraduates. The average value of Chinese undergraduates’ participation in academic and social activities was significantly higher. Students’ family background played a minor role in student learning outcomes. The college environment and campus facilities not only have a direct, positive impact on student learning outcomes but also exert a larger indirect, positive impact on student learning outcomes. Both factors transmit their influence on student learning outcomes through academic and social activities involvement. Students’ involvement in social and academic activities had a large impact on learning outcomes relative to other factors. Furthermore, students’ involvement in social and academic activities mediated the association between the college environment, campus facilities, and student learning outcomes. For the sub-dimensions of student learning outcomes, all factors in our model were able to explain a high proportion of intellectual skills (40%) and general education (36%). Yet, for personal and social development and vocational preparation dimensions, the explanatory proportions were relatively low at 30 and 29%, respectively.

Firstly, we need to construct a college environment that is conducive to students’ greater involvement, participation, and engagement in learning. It is necessary to provide students with sufficient equipment and resources and establish a supportive external campus environment. Specifically, we should strengthen the academic and learning environment of HEIs, raise the requirements for receiving an academic degree, increase the external academic pressure on students, and help students to actively participate in learning. We might also need to improve the interpersonal and social communication environment of the college. The micro-environment of the college can help to prepare students for their entry into society. In the construction of the practical environment of the college, we should provide students with opportunities for social practice and internships and create conditions conducive to practical learning.

Secondly, we need to develop a joint mechanism of college and student input to enrich students’ collegiate experience. We should promote students’ holistic, behavioral, cognitive, and emotional inputs into learning and provide a range of opportunities for these inputs. We should strengthen the communication between faculty and students, establish faculty-student exchange platforms and mechanisms, and assist students to learn to cooperate and communicate and jointly construct learning tasks and goals. The educational resources of the college should be more invested in students’ activities. Informed by Astin’s (1993) concept of student involvement, colleges should encourage students to participate in academic and social situations and create favorable conditions for students to engage in meaningful learning activities.

Thirdly, there is a need to improve the undergraduate education mechanism and increase process and outcome indicators. In college, students participate in varied activities, gain learning experience, perform academically, increase their knowledge, abilities, and self-awareness, and generate learning outcomes to develop well-rounded competencies.

In the quality assessment of undergraduate education, the dimension of process and outcome should be emphasized so that students have opportunities to participate in a variety of activities. In addition, the institutional support environment should become the focus of the assessment. Meanwhile, learning outcomes should be considered as assessment indicators of education quality, which might influence an institution to transform its assessment methods. Faculty may be better able to tap students’ internal development potential, guide students’ learning behaviors, and promote students’ learning enthusiasm within the framework of a development assessment. Under jointly constructed learning goals, assessment mechanisms can be utilized to mobilize students’ cognitive and emotional investment in learning. These mechanisms can also raise students’ awareness that college learning is not merely about achieving better academic performance and receiving awards but also about cultivating a broad set of social development abilities and skills.

Our study has several limitations. First, the self-reported data from students’ self-assessment of their learning experiences and outcomes might not capture objective student learning outcomes. Standardized tests are more suited to gathering quantitative data on student development. Some scholars have pointed out that self-assessment reports may exaggerate the impact of college education on student learning outcomes and therefore should not replace standardized test scores (Pike and Kuh, 2005). In the future, it is necessary to improve research tools and add standardized tests to better reveal and explain student learning outcomes. Second, in this study, we investigated the influence of the external environment and activity factors on student learning outcomes. Although we allowed students to explore the construction of their development via the self-reports, we did not explore the role of a psychological mechanism in student learning outcomes; nor did we investigate student motivation, learning interests, and attitudes. Future research might further explore the effects of internal factors on student learning outcomes, including internal psychological factors such as learning motivation and attitude. Finally, due to the limitations of the research tools and analytic methods, there is a need to improve the explanatory power of the outcome variable. When studying student development, future research should pay more attention to the net impact of various factors and, with reference to causality, explain and discuss the influence of a single variable on student learning outcomes. With reference to controlling other influencing factors, the net impact of a single variable on the outcome should also be researched.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Minzu University of China. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

Conceptualization and design of the research were conducted by HB. HB, HY, and LL contributed to the data analyses and interpretation, RB and LL edited the manuscript. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the Humanity and Social Science Youth Foundation of the Ministry of Education of China under Grant “A Study on the Value-Added Development and Influencing Factors of Undergraduates’ Learning Outcomes” (the grant number is 22YJC880002).



Acknowledgments

We greatly appreciate the research team of Chinese College Student Experiences at Beijing Normal University for releasing the data of CSEQ.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1The "211 Project" is a policy agenda that the Chinese government began to implement in 1993. The goal of the agenda is the construction of about 100 universities and a number of key disciplines in the 21st century. Currently, the project includes 112 universities. The "985 Project" is also a policy agenda that the Chinese government began to implement in 1998. The goal of the agenda is to establish a number of the world’s advanced level, first-class university programs. Currently it includes 39 universities. In 2016, both the projects were abolished and replaced by a new program named "Double First-Class," which includes the "World-Class Universities and First-Class Disciplines Construction" strategy.

2From the square of the multivariate correlation coefficient next to the process variable and the result variable, the value next to the result variable is 0.49.
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