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The purpose of this study is to investigate the mediating role of exercise value cognition between family function (FF) and exercise behavior and the moderating role of an only-child status. A questionnaire survey was conducted on 504 Chinese college students using the FF scale, the exercise value cognition scale, and the exercise behavior scale. The analysis yielded four main findings. (1) There are significant differences between an only-child and a non-only-child for negative exercise behavior and FF. The only-child group has a higher average FF score and a lower average negative exercise score. (2) Exercise behavior and four of its dimensions—exercise autonomy, attention control, exercise planning, and situational induction—are each significantly positively correlated with FF and exercise value cognition. (3) FF is a significantly positive predictor of exercise behavior, both directly and through exercise value cognition, which plays a partial mediating role. (4) Only-child status significantly moderates the mediating effect of exercise value cognition in the link between FF and exercise behavior. The intergroup differences mainly manifest in the influence of FF on exercise behavior and the influence of exercise value cognition on exercise behavior. In the only-child subsample, exercise value cognition plays a complete mediating role. The results of the current study demonstrated the important role that FF and exercise value cognition played in promoting the exercise behavior of college students. These findings have important implications for exercise behavior in adolescents by maintaining sound communication between family members and developing a healthy lifestyle or value cognition.
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INTRODUCTION

Interpretation of scholars and the intervention angle on individual exercise behavior have gradually shifted from focusing on a single factor or the individual level to considering the entire social ecosystem. Family, the basic unit of society and one of the mesosocial ecosystems affecting exercise behavior (Schmidt et al., 2016; Kilanowski, 2017), provides crucial environmental support for the health education and healthy development of family members, and it is a key area of youth exercise promotion research. In the 1980s, China adopted the relatively strict one-child policy (OCP), aiming to control population growth, restructure population development, and boost national development and economic growth. This policy made only-child families become a common phenomenon in China. Under the influence of traditional cultures, economic growth, and OCP, the status of family members has gradually become equal, the network interactivity between families and family relatives are more frequent, and family life more colorful; meanwhile, old-age care or other functions of the traditional family have weakened or disappeared. Meanwhile, the educational philosophy of Chinese parents has gradually shifted from “intellectual development” to “comprehensive development”—a change that provides an opportunity for promoting exercise by college students at the family level. Based on these developments and against the background of China's social culture, this research explores the role of family function (FF) in physical exercise promotion for only-child and non-only-child college students. To this end, it combines the social ecology theory of exercise behavior with the FF process-orientation theory, thereby providing theoretical and practical support for promoting the healthy development of college students.



THEORY AND HYPOTHESES


Family Function and Exercise Behavior

Scholars classified the theories of FF into two categories: outcome-orientation theory and process-orientation theory (Miller et al., 1985; Beavers and Hampson, 2000; Schwab and Gray-Ice, 2000; Skinner and Steinhauer, 2000; Shek, 2002; Fang et al., 2004). Family function outcome-orientation theory classifies families according to the effects of FF, whereas family function process-orientation theory, based on family systems theory, focuses on the environmental conditions supporting the physical and mental health and the development of family members. The process-orientation theory, represented by the McMaster family functioning model (Miller et al., 1985) and family engineering model (Skinner and Steinhauer, 2000), posits that FF is an attribute of family group structure and a kind of interpersonal interaction, including problem-solving, communication, family intimacy, and other aspects. Smooth family functioning is positively correlated with the physical and mental health of family members (Miller et al., 1985; Skinner and Steinhauer, 2000). In the field of exercise behavior, numerous studies have confirmed the role of parents and family environment in cultivating and shaping the exercise behavior of children. For example, Sicilia et al. (2020) pointed out that the exercise awareness of parents is vital for cultivating exercise awareness and behavior in youths. Essiet et al. (2017) found that living with active siblings could increase the engagement of individuals in physical exercise. Miller et al. (2019) suggested that personal/social environmental factors, including family engagement in and support for physical exercise, are positively related to the engagement of individuals in medium-to-high intensity physical exercise. A similar study found a relationship between the physical exercise of family members and an individual, together with a positive correlation between more active family members and the participation of an individual in physical exercise (Martín-Matillas et al., 2011). However, existing research focuses on the influence of certain factors within the family system on individual exercise behavior. From the perspective of FF process-orientation theory, the discussion of concrete or abstract factors can neither fully explain the influence of the family system on individual exercise behavior nor the role of FF in this process. Although some studies have reported on how FF can improve the spontaneous physical exercise habits of an individual and reduce the sedentary time of adolescents (Egawa, 2013; Loprinzi, 2015), the mechanism through which FF influences the exercise behavior of college students is yet to be explored. Given the role of FF in bolstering individual physical and mental health and its impact on health-related habits (such as eating and physical exercise), the following hypothesis is proposed:

Hypothesis 1: Family function has a significant predictive effect on the exercise behavior of college students.



Exercise Value Cognition

Exercise value cognition is the comprehension of an individual on the health benefits of exercise. As the concept of equal and democratic education has taken root in the minds of Chinese people, the education concept in China has gradually shifted back from school and performance-oriented education to the core of “cultural foundation,” “independent development,” and “social participation.” One study found that cultural capital cultivated in the family environment, as an endogenous resource, develops various skills, knowledge, and habits in children through individual learning, relevant knowledge comprehension, and practice (Liu, 2019). Both parenting style and parental exercise attitude have been identified as positive predictors of the exercise motivation and exercise attitude of the children (Rausch et al., 2015; Yaffe, 2018). Family environment, including support and expectation, is significantly correlated with individual behaviors (Dewar et al., 2013; Kim et al., 2015; Knol et al., 2016; such as career preparation, exercise, and obesity prevention). Chinese researchers insist that, with recent changes in society, Chinese families have gradually deepened their understanding of the educational and cultural value of physical exercise; this higher cognition of physical exercise value at the family level is bound to influence the cognition of physical exercise value on children (Zhu and Sun, 2016). In the field of physical exercise, individual exercise value cognition has been found to positively impact exercise attitude, motivation, and behavior. For example, Ferguson et al. (1989) found that factors like exercise value cognition and exercise attitude have a significantly positive impact on individual exercise behavior. Similarly, Maruf et al. (2017) identified that improving exercise value cognition and enriching exercise knowledge could improve the attitude of an individual toward participating in exercise, in turn generating or increasing their exercise behavior. Experimental studies have also concluded that the publicity of exercise knowledge and the supply of exercise-related educational resources could effectively improve the exercise value cognition of an individual, thereby improving their level of exercise motivation and promoting their participation in health-promoting exercise activities (Xiong and Liu, 2013; Cadilhac et al., 2015). Drawing on the three-factor model of social cognition theory, FF, and exercise value cognition could be expected to positively affect individual exercise behavior. On the one hand, the exercise knowledge base and exercise attitude among family members likely affects the exercise value cognition and exercise behavior of young people. On the other hand, enhancing individual exercise value cognition is conducive to engagement in exercise behavior. Based on the above, the following research hypotheses are proposed:

Hypothesis 2: Family function has a significant predictive effect on the exercise value cognition of college students.

Hypothesis 3: Exercise value cognition has a significant predictive effect on exercise behavior.

Hypothesis 4: Exercise value cognition plays a mediating role in the influence of family function on the exercise behavior of college students.



Moderating the Role of Only-Child Status

Will the differences in family structure, intimacy, and resource acquisition between only-children and non-only-children moderate the mediated relationship between FF and exercise behavior via exercise value cognition? No prior research has directly investigated whether only-child status affects this particular mechanism. However, similar studies provide potentially relevant insights. According to the quantity–quality model of Becker and Lewis (1973), having fewer children enables each child in the family to obtain more resources, thereby improving the quality of the population (Zhao and Zhou, 2018). In China, parents throw more resources behind an only–child, as compared with non-only-children. Only-children benefit from higher family intimacy in the family system, a better parent–child relationship, and a higher level of FF (Chi et al., 2020). Chinese researchers have suggested that the health literacy level of only-children (including health-related beliefs, knowledge, lifestyle, and basic skills) exceeds that of non-only-children (Li et al., 2018). In addition, based on data from the China Education Panel Survey (CEPS) 2014–2015, Hu and Yu (2019) found that the education level of parents and family economic conditions strongly affected the participation of middle school students in exercise, and that only-child status boosted these relationships. It could be inferred that in the family system, favorable FF positively affect exercise value cognition and exercise behavior of children. Moreover, these effects are likely higher for only-children due to the higher level of FF and better performance in health literacy and exercise behavior. Based on the above analysis, the following hypothesis is proposed:

Hypothesis 5: Only-child status moderates the mediating effect of exercise value cognition on the relationship between family function and the exercise behavior of college students.

In summary, the purpose of this study is to investigate the mediating role of exercise value cognition between FF and exercise behavior and the moderating role of only-child status, by analyzing the relationship between FF, exercise behavior, and exercise value cognition.




MATERIALS AND METHODS


Participants and Procedure

The survey was conducted in Henan Province, China. Three universities, namely Zheng Zhou University, Henan University, and Henan University of Technology, covering multiple fields and disciplines, were selected. The participants were undergraduate students (from freshmen to seniors). The electronic questionnaire was distributed to participants via QQ groups. It took approximately 15 min to answer all the questions. Out of the 570 college students who received the e-questionnaire, 550 returned the survey (96.49% response rate). To ensure the accuracy of the data and the sound operation of the structural equation model, the retrieved questionnaires were strictly screened to remove any missing responses, straight-line responses (answering each question with the same answer, such as “111111111…” or “222222222…”), and pattern responses (following a certain artificial rule, such as “7,6,5,4,3,2,1,7,6,5,4,3,2,1…” or “5,5,5,4,4,4,3,3,3,2,2,2,1,1,1…”). Finally, 504 valid questionnaires were obtained (88.42% effective response rate). The final sample comprised 165 men (32.74%) and 339 women (67.26%); 220 freshmen (43.65%) and 141 sophomores (27.98%); 96 juniors (19.05%) and 47 seniors (9.33%). The average age was 19.39 ± 1.29 years. A small gift (such as tips or vouchers) was given to each participant as an appreciation for participating in the survey. According to local legislation and institutional requirements, there is no need for the study to undergo ethical review or obtain signed informed consent forms from participants. However, a process to ensure that all participants have informed consent to participate is still included in the survey. When subjects enter the e-questionnaire, all the information in a document appeared on the first page. The document stated that the investigation was anonymous, and that its results would only be used for scientific research and would not pose any risk to them in their daily life. It also informed them that participation in the research was entirely voluntary. Subjects could only proceed to the questionnaire after confirming they had read the document and agreed to participate in the study. The method of protecting the privacy of the subjects has been presented in the Supplementary Materials.



Measures


Family Function Scale

Family functions are greatly influenced by culture. This study adapted the McMaster Family Assessment Device (Epstein et al., 1983) to fit the characteristics of the Chinese family system. The FF Scale contains seven items (see Supplementary Materials), such as “Family members can share interests and hobbies with each other” and “Family members like to spend their spare time together.” Subjects were asked to express their level of agreement regarding the statements based on a seven-point Likert scale (“strongly disagree” to “strongly agree”). The FF scale's Cronbach's α is 0.83. Following the recommendations of DeVellis (2003), the internal quality of this scale was satisfactory. The CFA model demonstrated a satisfactory fit [normed chi square (x2/df) = 3.027, comparative fit index (CFI) = 0.985, goodness of fit index (GFI) = 0.975, Tucker–Lewis index (TLI) = 0.977, root mean square error of approximation (RMSEA) = 0.063, standardized root mean square residual (SRMR) = 0.024]. Following the recommendations of Schumacker and Lomax (2016), this scale was suitable for the sample studied.



Exercise Value Cognition Scale

This study adapted the physical exercise value cognition and exercise behavior questionnaire—value cognition subscale (Yao, 2013). According to research needs and the results of confirmatory factor analysis (CFA), four items were finally retained, which are: “I think physical exercise is a good fitness and recreational activity;” “I think physical exercise is good for physical and mental health;” “Physical exercise enriches my life;” “Physical exercise is one of my hobbies.” Subjects were asked to express their level of agreement regarding the statements based on a seven-point Likert scale (“strongly disagree” to “strongly agree”). Item scores were totaled to calculate the exercise value cognition (EVC) score—the higher the score, the greater the exercise value cognition of the individual. Cronbach's α of the EVC scale is 0.90. Following the recommendations of DeVellis (2003), the internal quality of this scale was satisfactory. The CFA model demonstrated a satisfactory fit (x2/df = 0.063, CFI = 1.000, GFI = 1.000, TLI = 1.004, RMSEA = 0.000, SRMR = 0.001). Following the recommendations of Schumacker and Lomax (2016), this scale was suitable for the sample studied.



Exercise Behavior Scale

The exercise behavior (EB) scale of this study draws on theories of exercise behavior and the exercise attitude scale—subscale of behavioral control and behavioral habits (Mao, 2003). The EB scale, initially containing 30 items, was subject to a pilot study by inviting 247 college students to complete and comment on the questionnaire. The results of the exploratory factor analysis (EFA) show that the Kaiser–Meyer–Olkin measure of sampling adequacy value is 0.922, total variance explained is 62.42%. After eliminating seven items with factor loading <0.5, the final EM Scale comprised 23 items across five dimensions (see Supplementary Materials for specific results):

• Autonomous exercise (AE): Individuals are willing to exercise and develop exercise habits.

• Attention control (AC): individuals are able to devote to the process of exercise.

• Exercise planning (EP): Individuals can make and stick to exercise plans.

• Situation induction (SI): Individuals often actively participate in exercise due to exams or health problems.

• Negative exercise (NE): Individuals withdraw from exercise after being thwarted and frustrated.

The EB scale consists of 23 items endorsed on a seven-point Likert scale indicating how true each item is for the students (see Supplementary Materials). Item scores were totaled to calculate the EB score: the higher the score, the better the exercise behavior of the individual (including AE, AC, EP, SI), lower the score the worse the NE of the individual. Cronbach's α of the EB scale is 0.91. Following the recommendations of DeVellis (2003), the internal quality of this scale was satisfactory. The CFA model demonstrated a satisfactory fit (x2/df = 3.084, CFI = 0.932, GFI = 0.890, TLI = 0.921, RMSEA = 0.064, SRMR = 0.053). Following the recommendations of Schumacker and Lomax (2016), this scale was suitable for the sample studied.




Data Analysis

SPSS 21.0 and AMOS 22.0 were used to analyze the data. The descriptive statistics and independent sample t-test were used to analyze the difference in FF, exercise value cognition, and exercise behavior between only-child and non-only-child. In the independent sample t-test, only-child status was set as the independent variable, while FF, exercise value cognition, and exercise behavior (both overall and its five dimensions) were set as dependent variables. In the preliminary analysis phase, the reliability and validity of the scales were determined using Cronbach's alpha and average variance extracted after CFA, which was conducted in AMOS 22.0. On the basis of the hypothesis, a structural equation model (SEM) was used to determine the moderated mediation association between FF, exercise value cognition, exercise behavior, and only-child status. The hypothesis was tested in two steps.

First, the mediation model without the hypothesized interaction was assessed in only-child group, non-only-child group, and full sample. To better analyze the mediating role of exercise value cognition for only-child and non-only-child college students, mediation model (M1) were constructed. Following the recommendations of Jackson (2003) and Schreiber et al. (2006), six indicators, namely: x2/df, TLI, CFI, GFI, RMSEA, and SRMR were selected to evaluate model fit. To further examine the mediating effect of exercise value cognition, bootstrapping was used to test the significance of the mediating effects in M1 (MacKinnon et al., 2002, 2004). After first using repeated random sampling to extract 2,000 bootstrap samples from the original data, 2,000 estimated values of the mediating effect were generated, thereby forming an approximate sampling distribution. The 95% confidence interval (CI) for the mediating effect was estimated by taking the 2.5th percentile and the 97.5th percentile. If the CI does not contain 0, this indicates that the mediating effect is significant.

Second, the moderated mediation model with latent interaction was tested by using multigroup analysis. To analyze which path of the mediation model the only-child status moderates, a multigroup analysis technique was adopted. Taking only-child and non-only-child as group variables, nested models were constructed on the basis of the mediation model to conduct the multigroup invariance test. First, the unconstrained M2 (freely estimating each path coefficient) was constructed. Then, M3 (measurement weights of the two groups are equal) was built based on M2. Finally, based on M3, M4 was constructed (structural weights of the two groups are also equal). Further details of each model are provided in the Supplementary Materials. The chi-square difference value was adopted for differential analysis of the nested models. p < 0.05 was considered statistically significant.

Having identified the unbalanced gender composition of the sample during data analysis, we sought to ensure the scientific rigor of the study by testing for gender difference in the variables and testing the moderating effect by multigroup comparison (see Supplementary Materials).




RESULTS


Common Method Variance Test

Process control and Harman's single-factor test were, respectively, used to minimize and examine common method bias. The process control steps included, for example, explaining the anonymity and confidentiality of completed questionnaire responses, and assuring that the data would only be used in academic research. The results of Harman's single-factor test show that the factors with initial eigenvalues >1 are explained between 5.63 and 20.83% of the variance; the average explained variance was 10.73% and the standard deviation was 5.48%. The maximum explanatory power of any factor is not two standard deviations (10.96%) greater than the average explanatory power. Therefore, it can be concluded that the survey is unaffected by the common method bias.



Independent Sample t-Test

The results show significant differences between only-child and non-only-child for negative exercise (p = 0.038 < 0.05) and FF (p = 0.002 < 0.01), but not for EB overall, the other four dimensions of EB or EVC (Table 1). Specifically, the average value of FF for only-children is higher than that of non-only-children. The average value of NE for non-only-children is higher than that of only-children.


Table 1. Differences in FF, exercise behavior, and exercise value cognition.

[image: Table 1]



Correlation Analysis

The results of the Pearson correlation analysis (Table 2) showed that autonomous exercise, attention control, exercise planning, situation induction, and exercise behavior were each significantly positively correlated with FF and exercise value cognition (p < 0.01) in the full sample, only-child subsample, and non-only-child subsample. Since negative exercise behavior was not significantly correlated with FF or exercise value cognition, this variable was not included in subsequent analysis.


Table 2. Pearson correlation analysis of FF, exercise value cognition, and exercise behavior.

[image: Table 2]



Mediation Analysis of EVC

As reported in Table 3, the model fit indicator values fell within acceptable ranges, thus indicating relatively good model fit. The path analysis results show that (see Figure 1) FF is a significantly positive predictor of exercise behavior, both directly and through exercise value cognition.


Table 3. Fitting indicators of the mediation model of exercise value cognition.

[image: Table 3]


[image: Figure 1]
FIGURE 1. Path relationship diagram of Mediation model. **p < 0.01. FF, family function. EVC, exercise value cognition; EB, exercise behavior. The values in the figure are standardized path coefficients.


As reported in Table 4, the bootstrapping results show that the CI of the indirect effect of path “FF → EVC → EB” does not contain 0, which implies that the mediating effect is significant in mediation model. Combining these results with the path analysis findings, exercise value cognition plays a partial mediating role in M1, with an effect size of 0.09.


Table 4. Bootstrap analysis of the significance test of the mediating effect.

[image: Table 4]



Moderation Analysis of Only-Child Status

The fit indicators of the three models all reached acceptable levels (see Table 5). The results show that there is no significant difference between M2 and M3 (Δx2 = 17.105, Δdf = 12, p > 0.05), but it reveals a significant difference between M2 and M4 (Δx2 = 34.720, Δdf = 15, p < 0.01) and between M3 and M4 (Δx2 = 17.615, Δdf = 3, p < 0.01). The results show that the models are invariant and the path coefficients between groups have significant differences.


Table 5. Fitting indicators of nested model comparison.

[image: Table 5]

Taking M4 as the baseline model, the same method was used to test the equality of path coefficients for each research variable, so as to further test the difference between only-child and non-only-child on each path.

The results show significant differences between only-child and non-only-child in the regression coefficients of the two paths “FF → EB” and “EVC → EB” (Δx2 = 7.789, Δdf = 1, p < 0.01; Δx2 = 17.057, Δdf = 1, p < 0.01). However, there is no significant difference between only-child and non-only-child in the regression coefficient for path “FF → EVC” (Δx2 = 0.378, Δdf = 1, p > 0.05).

To further examine the mediating effect of exercise value cognition in only-child group and non-only-child group, bootstrapping was used to test the significance of the mediating effects (extract 2,000 bootstrap samples). The bootstrapping results show that the CI of the indirect effect in only-child group is [0.103, 0.333], and the CI of the indirect effect in non-only-child group is [-0.010, 0.083], meaning that the mediating effect is significant in only-child group. The path analysis results show that (see Figure 2) in only-child group, FF is a significantly positive predictor of exercise behavior only through exercise value cognition. In non-only-child group, FF is a significantly positive predictor of exercise value cognition and exercise behavior but not the latter through the former (i.e., the mediated relationship is not significant). Combining these results, exercise value cognition plays a complete mediating role in only-child group, with an effect size of 0.19.


[image: Figure 2]
FIGURE 2. Path relationship diagram of Mediation model in two groups. **p < 0.001. FF, family function; EVC, exercise value cognition; EB, exercise behavior. The values in the figure are standardized path coefficients.





DISCUSSION


Differences Between Only-Child and Non-only-child in FF and Exercise Behavior

This study found that only-children and non-only-children differ significantly in FF and negative exercise, but not in exercise behavior overall, the four other dimensions of exercise behavior, and exercise value cognition. Relative to the non-only-child group, the only-child group has a higher average FF score and a lower average negative exercise score. These better results for only-child college students are consistent with prior findings. Against the background of the OCP and traditional cultures, the “pampered” one-child family model has become predominant in China. Under this model, the child not only receives more care from family members but also shoulders more expectations (Liu et al., 2011; Fang, 2018). Meanwhile, improvements to quality of life and the reform of educational and health concepts are spurring family members to pay more attention to cultivating the health habits and behaviors their children. These developments are reflected in only-child college students showing a higher level of FF and lower engagement in negative physical exercise behaviors, relative to their non-only-child peers. The results also provide support for the quantity–quality model of Becker and Lewis (1973). In addition, with the popularization of health education and the strengthening of exercise awareness in China, exercise behavior and exercise value cognition might be affected by demographic factors such as gender and grade (Cameron et al., 2013; Lemoyne et al., 2016); however, only-child and non-only-child students did not significantly differ in these variables.

Notably, a Chinese study had not found significant differences between only-children and non-only-children in FF (Sheng, 2015). There are two plausible reasons for the inconsistency between the results of this study and earlier findings. One is methodological differences, for instance in terms of sample selection, research tools, and research design. The other is that the FFs of only-children mostly depend on the intergenerational intimacy, whereas in non-only-child families, there might be a certain compensatory effect on communication between siblings. In view of the inconsistency of research results, there is a need for large-sample research to conduct in-depth investigation of FFs under different family structures in China.



The Mediating Role of EVC and the Moderating Effect of Only and Non-only-child

First, the study found that FF is significantly positively correlated with exercise value cognition, exercise behavior overall, and four dimensions of exercise behavior (autonomous exercise, attention control, exercise planning, and situation induction). The significant predictive effects of FF on the exercise behavior and exercise value cognition of college students, respectively, support Hypothesis 1 and Hypothesis 2. Moreover, the significant predictive effect of exercise value cognition on exercise behavior supports Hypothesis 3. The mediating effect test found that exercise value cognition partially mediates the influence of FF on the exercise behavior of college students, meaning that this relationship is both direct and indirect (through exercise value cognition), thus supporting Hypothesis 4. The results of this study are consistent with the prior findings that the better an individual's cognition of FF, the more positive is their exercise value cognition, and the easier it is for them to plan and engage in regular physical exercise. For example, Berge et al. (2013) found that FF could predict weight-related health behaviors of adolescents, such as diet, sedentary behavior, and physical exercise. A cross-sectional study by Haines et al. (2016) revealed that higher the FF level, the more actively adolescents engage in exercise behavior. Ali and Malik (2015) found that FF and health promotion behaviors have a certain predictive effect on individual life quality. They pointed that FF indirectly impacts on individual life quality through health promotion behaviors. Meanwhile, the results of this study are consistent with family system theory and somewhat verify the process-orientation theory. FFs could affect the understanding and engagement of children in health-related behaviors. The results of this study suggest that the family environment positively influences the cultivation of individual exercise behaviors. Maintaining sound communication between family members and developing a healthy lifestyle can positively influence the exercise value cognition and exercise behavior of children.

Second, the study found that the mediating effect of exercise value cognition between FF and exercise behavior differs significantly between only-child and non-only-child college students. Specifically, exercise value cognition plays a complete mediating role in the only-child group but is non-significant in the non-only-child group. This finding supports Hypothesis 5 on the moderating role of only-child status. Further analysis revealed that only-child status regulated the two paths “FF→EB” and “EVC→EB.” This means that the intergroup differences mainly manifest in the influence of FF on exercise behavior and the influence of exercise value cognition on exercise behavior. These results show that exercise value cognition plays a greater mediating role between FF and exercise behavior in the only-child group. There are two main reasons for this. First, affected by the OCP, family education methods have undergone profound changes in China. Some concepts in family life and education have been weakened, such as the preference for a son and the prevailing importance of academic performance. The educational philosophy of Chinese parents has gradually shifted their main focus from intellectual development to comprehensive development. In China, compared with non-only-children, only-children will receive more care and love from their parents and even grandparents, which leads some only-children to cultivate specific behaviors and cognitive systems. For example, only-children differ significantly in terms of family-member interaction, family intimacy, and parental investment in education (Cameron et al., 2013; Hesketh et al., 2015). Based on these differences, it is easier for parents to notice the daily life of an only-child, such as their learning and exercise, enabling parents to respond promptly to specific situations. Second, Bandura (1986) posits that behavior, environment, and cognition are interdependent. Accordingly, exercise value cognition is likely to affect exercise behavior. Meanwhile, studies have found that, relative to a non-only-child, an only-child is typically able to form a better grasp of health-related knowledge, lifestyle, and skills in the course of growing up, making their exercise value cognition a greater predictor of exercise behavior (Hu and Yu, 2019).

In general, the moderating effect of only-child status provides useful guidance for the formulation of personalized physical exercise for college students. As only-children typically have a higher level of FF (including more positive emotional experiences, closer family relationships, lower error punishment rates, and a more democratic environment), focus should be placed on improving awareness of health among parents or family members, enhancing communication between families, and increasing family physical activities. Such efforts would help to provide better environmental support for the physical and mental health of children.



Limitations and Implications

From the perspective of family system theory, this research reveals the mechanism through which FF influences on the exercise behavior of college students. However, the cross-sectional design adopted in this study and the results for the mediating effect cannot fully and concretely explain the relationships between the variables. Different family structures have different FFs. The one-child family includes multiple subsystems, such as “father–son/daughter” and “mother–son/daughter.” Therefore, future studies could explore the systematic changes in the exercise behaviors of college students over time, including how these are affected by various dimensions of family structure (e.g., only/non-only-child; divorced or widowed parents) and exercise value cognition. By clarifying the mechanism among these and related variables, empirical evidence can be generated and analyzed to inform the promotion of exercise behavior among college students. Scholars have already started to refine FFs based on family structure and the relationships between family members, and have begun developing valid and reliable tools for systematically evaluating the characteristics and mechanisms of individual FFs (Liu et al., 2011). In line with this trend, future studies could further investigate the influence of FFs on the exercise behaviors of college students under different family structures, and explore the mechanism of this relationship by using contextual measurement techniques. In addition, considering the representativeness of the samples in this study, future studies will expand the scope of the investigation, increase the representativeness of the samples, and examine the relationship between FF and exercise behavior.




CONCLUSION

This study drew the following conclusions. First, the FF of college students is a significantly positive predictor of their exercise value cognition and exercise behavior, and also indirectly affects exercise behavior through exercise value cognition. Second, college the exercise value cognition of students plays a partial mediating role between FF and exercise behavior in the full sample and a completely mediating role in this relationship in the only-child subsample. Finally, only-child status significantly moderates the mediating effect of exercise value cognition between FF and exercise behavior, and exercise value cognition plays a greater mediating role between FF and exercise behavior in the only-child subsample.
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