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Persistence of a distant goal is an important personality trait that determines academic and social success. Recent studies have shown that individual differences in persistence involve both genetic and environmental factors; however, these studies have not examined the role of maternal factors on a young children's persistence. The present study examined whether mothers' persistence is associated with persistence in children aged 3–6 years. In addition, the associations between mothers' persistence/parenting style and children's self-control/social development (prosocial behaviors and difficulties) were examined. Our results showed that maternal persistence is essential for the child's persistence. Children's self-control and social development were also associated with the mothers' persistence and parenting style. Our findings suggest that a young child's persistence may develop under the influence of a familiar adult (i.e., mother) and characterizes their social development, highlighting the importance of persistence in parenting.
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INTRODUCTION

Persistence is the tendency to pursue long-term challenging goals. Persistence of a distant goal is not only a powerful measure of the classroom in children's engagement and a robust predictor of academic achievement but also a social success (Duckworth et al., 2007; Duckworth and Gross, 2014; Eskreis-Winkler et al., 2014; Li et al., 2018). However, the persistence of a goal differs substantially between individuals that may arise from both genes and environment (Rimfeld et al., 2016).

A few studies have shown that parents' nurturing attitudes are also significant for the children's persistence. Banerjee and Tamis-LeMonda (2007) found that strong persistence in children is developed between 6 and 14 months and that in low-income mother–infant dyads, infants with strong persistence in the exploration of their toys were raised by mothers who were sensitive and responsive to their infants' emotions and behaviors. In a novel study, adults' efforts promoted attempts to achieve the goal of children at 15 months (Leonard et al., 2017). It was also revealed that the amount of praise from caregivers for their efforts, such as “good job,” predicted 18-month-old children's persistence (Lucca et al., 2019).

Although these findings have suggested that caregivers serve as role models for children (Bandura, 1977, 1986), no studies have directly examined the relationship between parents' own persistence (not the persistence response for childcare) and children's persistence. Moreover, Lucca and Sommerville (2018) only argued that parenting has an impact on children's persistence, while parents' personality is associated with the development of adolescent personality traits (Schofield et al., 2012). Therefore, the persistence of the caregiver (particularly the mother who spends a lot of time with the child compared to father, at least in Japan) is likely to determine the degree of the child's persistence.

Previous studies have shown that supportive and responsive parenting reduces children's behavioral problems and promotes prosocial behavior and self-control (the ability to control one's behavior when exposed to temptations; Baumrind, 1971, 1991; Bornstein, 2006; Duckworth and Gross, 2014). At the same time, responsive and supportive parenting is a persevering task, especially in parenting young children. Therefore, parental persistence is likely to be associated with not only children's persistence but also their self-control and social development. In the meta-analysis, the results of the relationship between responsiveness and self-control in parenting varied from study to study. One study found that the association between responsiveness and self-regulation (e.g., compliance, inhibition, and emotion regulation) was not found among adolescents aged 10–22 years (Li et al., 2019), while another study found no association between responsiveness and self-regulation (e.g., compliance, inhibition, and emotion regulation) among preschoolers (Karreman et al., 2006). However, it remains unclear whether the persistence of parents is associated with both children's self-control and social development, such as behavioral difficulties and prosocial behaviors.

The present study aimed to clarify maternal persistence and parenting style as important environmental factors in the young children's persistence, self-control, behavioral difficulties, and prosocial behaviors. We addressed the following hypotheses: First, maternal persistence and parenting style were the key environmental factors in the child persistence. That is, the mother's persistence was associated with the child's (3–6 years old) persistence because beyond the mother's imitation, as the mother's persistent behavior of the goal and responsive teaching lead to promote the child's persistence (Banerjee and Tamis-LeMonda, 2007; Leonard et al., 2017). In the present study, persistence was measured using the short grit scale (Grit-S) (Duckworth and Quinn, 2009), which has been used to measure persistence in many studies in adults and children and has confirmed validity. Second, as the mother's parenting style was associated with the child's behavioral traits (Baumrind, 1991; Weiss and Schwarz, 1996; Alizadeh et al., 2011), parenting factors (mother's persistence and parenting style) also were associated with the child's self-control, behavioral difficulties, and prosocial behaviors. In the current study, we used an effortful control assessment to measure the temperamental aspect of self-control (Rothbart et al., 2001).



MATERIALS AND METHODS


Participants

Through a web survey, a total of 107 Japanese mothers who lived with at least one child participated in our study (mean age = 35.0, range = 25.2–45.0 years, SD = 4.7). They were recruited by a company specializing in surveys (100-person surveys). If the mother has more than one child, we asked her to answer for the oldest child. The participants responded to the questionnaire items for themselves and their term-born children (mean age = 4.4, range = 3.0–6.2 years, SD = 0.8, 51 males and 56 females). No participant reported having a history of psychiatric or neurological conditions. Socioeconomic status (SES) was determined by family income and maternal education. Family income was rated on a 12-point scale, and maternal education was rated on a 5-point scale. We separately converted the two scores to z-scores and averaged them to create a total SES score (Moriguchi and Shinohara, 2019). The present study was conducted according to the guidelines provided in the Declaration of Helsinki, and written informed consent was obtained from the parents of each child before any assessment or data collection.



Measures
 
Mother's and Child's Persistence

The child's and mother's persistence was measured using the short grit scale (Grit-S) (Duckworth and Quinn, 2009), which has eight items and consists of subscales, including perseverance of effort and consistency of interest. The sum of both was used as the score for the overall grit. We used the Japanese version of the Grit-S scale, whose factor structure, validity, and reliability have been confirmed, with a 5-point Likert-type scale ranging from 1 (not at all like me) to 5 (very much like me) (Nishikawa et al., 2015), with total scores of perseverance of effort ranging from 4 to 20 (higher score indicates greater perseverance of effort), total scores of consistency of interest ranging from 4 to 20 (higher score indicates greater consistency of interest), and total scores of overall grit ranging from 8 to 40 (higher score indicates greater overall grit).



Mother's Parenting Style

We used a parenting style questionnaire based on Baumrind's concept of parenting styles (i.e., responsiveness and control) (Baumrind, 1967; Robinson et al., 1995). The Japanese version of the questionnaire consists of 13 items that loaded responsiveness (eight items) and control (five items) factors and has been validated in a previous study (Nakamichi, 2013). A 4-point Likert-type scale ranging from 1 (never) to 4 (always) was provided for each item, with total scores of responsiveness ranging from 8 to 32 (higher score indicates stronger tendency of mother's responsiveness) and total scores of control ranging from 5 to 20 (higher score indicates stronger tendency of mother's control).



Child's Self-Control

The present study used the Japanese short version of two subscales (Yamagata et al., 2006), inhibitory control and attentional focusing, which were representative of effortful control, in the Children's Behavior Questionnaire (CBQ; Rothbart et al., 2001). Inhibitory control consisted of six items that measure the ability to inhibit inappropriate behavior, and attentional focusing consisted of six items that measure the tendency to maintain attention to the task. The sum of both is used as the score for the total effortful control. A 5-point Likert-type scale ranging from 1 (not true) to 5 (true) was provided for each item, with total scores of inhibitory control ranging from 6 to 30 (higher score indicates greater inhibitory control), total scores of attentional focusing ranging from 6 to 30 (higher score indicates greater attentional focusing), and total scores of total effortful control ranging from 12 to 60 (higher score indicates greater total effortful control).



Child's Social Development

Children's emotional and behavioral problems were assessed using the Japanese version of the Strengths and Difficulties Questionnaire (SDQ) (Matsuishi et al., 2008), which was derived from the original version (Goodman, 1997). The SDQ is a 25-item questionnaire that measures behavioral strengths and difficulties of children and assesses five subscales (hyperactivity, peer relationship problems, conduct problems, emotional problems, and prosocial behaviors), each of which consists of five items. The total difficulty score can be calculated by summing the scores of the four subscales that measure children's weaknesses. A 3-point Likert-type scale ranging from 0 (not true) to 2 (certainly true) was provided for each item, with total scores of total difficulty ranging from 0 to 40 (higher score indicates more behavioral problems) and total scores of prosocial behavior ranging from 0 to 10 (higher score indicates more prosocial behavior).





DATA ANALYSIS

To examine factors associated with the persistence in young children, the relationships among all the variable (children's age, SES, and Grit-S [child and mother], parenting style, effortful control, and SDQ scores) were tested using Spearman's rank correlation analysis, a statistical method for describing correlations in ordinal scales. We then conducted hierarchical multiple linear regression analyses to investigate the independent contributions of mothers' grit (overall grit, perseverance of effort, and consistency of interest) and parenting style (responsiveness and control) to children's grit (overall grit, perseverance of effort, and consistency of interest), effortful control (total effortful control, inhibition control, and attention focusing), and prosocial behavior and total difficulty score.



RESULTS


Correlation Analysis Among Variables

The results of the correlation analysis are presented in Table 1. We found significant moderate positive correlations between young children and mothers for each score of Grit-S (i.e., overall grit, perseverance of effort, and consistency of interest) (ρ[105] = 0.31, p = 0.001; ρ[105] = 0.43, p = 0.001; ρ[105] = 0.29, p = 0.003). Furthermore, mothers' responsiveness was significantly positively correlated with children's overall grit and perseverance of effort (ρ[105]= 0.23, p = 0.019; ρ[105] = 0.30, p = 0.002). Child grit was mostly significantly correlated with effortful control (see Table 1). Mothers' overall grit and perseverance of effort were positively correlated with total difference scores (ρ[105] = 0.22, p = 0.025; ρ[105] = 0.21, p = 0.034). Mothers' overall grit, perseverance of effort, and consistency of interest were negatively correlated with the total difficulty score (ρ[105] = −0.36, p < 0.001; ρ[105] = −0.24, p = 0.014; ρ[105] = −0.36, p < 0.001).


Table 1. Correlation among variables.
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Mother's Persistence and Parenting Style Are Associated With Child's Persistence

To analyze the independent contributions of mothers' persistence and parenting style to children's persistence, hierarchical multiple linear regression analyses with the stepwise method were performed (Table 2). The control variables to be entered into the models were the child's age and SES.


Table 2. Results of hierarchical multiple linear regression analyses predicting child's persistence from mother's persistence and parenting style.
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Mothers' overall grit was significantly associated with their children's overall grit (β = 0.42, p < 0.001). The models explained 18% (R2), F(3, 106) = 7.70, p < 0.001. Mothers' perseverance of effort was significantly associated with their children's perseverance of effort (β = 0.44, p < 0.001). The models explained 20% (R2), F(3, 106) = 8.39, p < 0.001. Mothers' consistency of interest and control were significantly associated with their children's consistency of interest (β = 0.34, p < 0.001; β = −0.22, p = 0.020). The models explained 20% (R2), F(4, 106) = 4.33, p = 0.003.



Mother's Persistence and Parenting Style Are Associated With Child's Self-Control, Prosocial Behavior, and Difficulties

To analyze the independent contributions of mothers' persistence and parenting style to children's self-control, prosocial behavior, and total difficulty score, we performed hierarchical multiple linear regression analyses using the stepwise method (Table 3). The children's age and SES were entered as control variables.


Table 3. Results of hierarchical multiple linear regression analyses predicting child's self-control, prosocial behavior, and difficulties from mother's persistence and parenting style.
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Mothers' overall grit, responsiveness, and child's age were significantly related to children's total effortful control (β = 0.46, p < 0.001; β = 0.42, p < 0.001; β = 0.17, p = 0.025). The models explained 42% (R2), F(4, 106) = 18.21, p < 0.001. Mothers' consistency of interest and responsiveness and children's age significantly predicted children's inhibition control (β = 0.23, p = 0.006; β = 0.46, p < 0.001; β = 0.19, p = 0.022). The models explained 35% (R2), F(4, 106) = 13.97, p < 0.001. Mothers' overall grit and responsiveness significantly predicted children's attention focusing (β = 0.37, p < 0.001; β = 0.29, p = 0.001). The models explained 32% (R2), F(4, 106) = 11.76, p < 0.001.

Mothers' responsiveness was significantly related to children's prosocial behavior scores (β = 0.20, p = 0.003). The models explained 10% (R2), F(3, 106) = 3.82, p = 0.015. Mothers' responsiveness and consistency of interest significantly predicted children's total difficulty scores (β = −0.34, p < 0.001; β = −0.30, p = 0.001). The models explained 28% (R2), F(4, 106) = 9.68, p < 0.001.




DISCUSSION

We first demonstrated that the degree of the mother's persistence (overall grit and perseverance of effort) was related to the degree of the child's persistence (overall grit and perseverance of effort). In addition, the mother's high consistency of interest (part of grit scale) and low control (part of parental style) were associated with the child's high consistency of interest. Second, the mother's persistence and responsiveness to the child were associated with the child's self-control, behavioral difficulties, and prosocial behaviors.

Our findings have revealed mothers' persistence is an important factor in children's persistence and possible implications for understanding the developmental mechanisms contributing to the persistence in children aged 3–6 years. According to the social learning theory, observational learning is crucial (Bandura, 1977, 1986). Persistent mothers showed persistent behavior not only in caring for their children but also in every aspect of their daily lives, and their children routinely observed this behavior from their parents. Therefore, through observational learning, it is possible for children to learn and develop persistent behavior from their mothers' behaviors.

Importantly, we found that not only the mother's high consistency of interest but also the mother's low control was associated with the child's persistence (high consistency of interest). Previous studies have shown that children and adolescents tend to internalize and externalize problems when their mothers are more controlling (Baumrind, 1991; for review, see Chorpita and Barlow, 1998). Mothers who have more control over parenting and have excessive interference in the behavior of their children may reduce their willingness to set goals and autonomy in their goal-achieving behavior. In the context of the present study, high parental control might prevent children from continuing their persistent act on their own initiative.

Interestingly, we found that mothers' persistence and responsiveness were associated with children's self-control. This result suggests that a persistent mother may be more responsive to her child. As Bernier et al. (2010) showed, the generous support of the mother was involved in the development of the child's executive function; in our study, children of mothers with high persistence might be more likely to receive support from their mothers and grow up in an environment where they could concentrate on their activities and increase their persistence. Furthermore, the correlation between persistence and self-control in young children is shown. This result is consistent with prior studies on children, adolescents, and adults (Duckworth et al., 2007; Oriol et al., 2017), exploring the relationship between persistence and self-control. To achieve long-term goals, we need to regulate desires and exercise self-control; therefore, it is inevitable that children's persistence and self-control are positively correlated. Persistence and self-control may share mechanisms (Duckworth and Gross, 2014). For example, in terms of neural mechanisms, persistence and self-control may have a common neural basis (i.e., prefrontal cortex) (Rothbart et al., 2007; Posner and Rothbart, 2009; Hosoda et al., 2020). To elucidate the cognitive basis of grit, further examination should employ neural measurements that allow us to directly ascertain this possibility.

Our results showed that the mother's consistency of interest and responsiveness could also be related to children's behavioral difficulties. This is the first report to demonstrate that mothers' persistence (consistency of interest), as well as parenting style (responsiveness), are associated with low behavioral difficulties in young children. Our findings are consistent with theories of parenting, suggesting that consistency in parenting behaviors leads to better adjustment in children (Bornstein, 2006). In terms of social learning theory, consistent behaviors of parents lead to predictability of behaviors, which makes it easier for children to learn. In such an environment, children can increase their successful experiences and improve their self-efficacy (Bandura, 1977, 1986). From an attachment perspective, consistent parental behaviors may form a stable attachment for children (De Wolff and van Ijzendoorn, 1997; Fuertes et al., 2006; Moss et al., 2011).

The present study has several limitations. First, because the metacognition was immature in our participants (3–6 years old) and they were unable to self-evaluate for persistence (Smortchkova and Shea, 2020), and the coronavirus pandemic has also been occurring, children's persistence was scaled by their mothers through online investigation, which had the potential to contain parents' biases. Future studies should examine the reliability of using questionnaires to assess children's persistence using behavioral data that objectively and quantitatively demonstrate children's persistence in addition to parental reports. Second, we investigated the associations between mothers' persistence and their children's persistence; however, we were not able to verify whether environmental care or genetic factors were more likely. In the future, it is necessary to consider genetic factors (Willems et al., 2019). Third, although the current study focused on the association with the mother as a factor in the persistence in children, the association with the father and other microsystems (school, teacher, and peer) may be possible (Padilla-Walker et al., 2012; O'Neal, 2018; Li et al., 2020). Fourthly, the current study utilized a cross-sectional design. Finally, whilst we used grit as a measure of persistence, “resourcefulness” and “frustration tolerance and courage” could also be considered concepts related to persistence (e.g., Rosenbaum and Ben-Ari, 1985; Rosenbaum, 1990; Wong, 1995). Examining these issues reveals the importance of parental persistence in the developmental factors of children's persistence. In addition, it can lead to a better understanding of the role of persistence in children's behavioral problems and their associated parental persistence.

The present findings provide among the first direct evidence that a high level of mother's persistence is essential for a young child's high persistence. Our results also suggest that mothers' persistence and responsiveness can also be associated with the level of self-control and behavioral difficulties of their young children. We propose that, ultimately, using mothers' persistence as an index of children's persistence may promote the development of a new strategy for education for developing children's persistence with perspectives on parent–child relationships and suggest the importance of educational interventions that enhance parents' persistence.



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 institutional review board (University of Tokyo, 348-5). All procedures involving human subjects in this study were approved by the Ethics Committee of Musashino University (R2-001). The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

CH conceptualized. MI, AS, KO, and CH contributed to the design of the work. MI took part in the data acquisition. MI, AS, KH, and CH contributed to the analysis and interpretation of data of the work. MI, AS, and CH contributed to the drafting of this paper. All authors approved the final version for submission and agreed to be accountable for all aspects of the work to ensure that all questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.



FUNDING

This study was supported by grants from CREST (JPMJCR18A3) and Souhatsu from Japan Science and Technology Agency (JST) for CH, and JSPS KAKENHI (19K14392) and Musashino University Research (2020) for MI, and JSPS KAKENHI (18K02461) for AS.



REFERENCES

 Alizadeh, S., Abu Talib, M. B., Abdullah, R., and Mansor, M. (2011). Relationship between parenting style and children's behavior problems. Asian Soc. Sci. 7, 195–200. doi: 10.5539/ass.v7n12p195


 Bandura, A. (1977). Social Learning Theory. Oxford: Prentice Hall.


 Bandura, A. (1986). Social Foundations of thought and Action. Englewood Cliffs, NJ: Prentice Hall.


 Banerjee, P. N., and Tamis-LeMonda, C. S. (2007). Infants' persistence and mothers' teaching as predictors of toddlers' cognitive development. Infant Behav. Dev. 30, 479–491. doi: 10.1016/j.infbeh.2006.12.001

 Baumrind, D. (1967). Child care practices anteceding three patterns of preschool behavior. Genet. Psychol. Monogr. 75, 43–88.

 Baumrind, D. (1971). Current patterns of parental authority. Dev. Psychol. Monogr. 4, 1–103. doi: 10.1037/h0030372


 Baumrind, D. (1991). The influence of parenting style on adolescent competence and substance use. J. Early Adolesc. 11, 56–95. doi: 10.1177/0272431691111004


 Bernier, A., Carlson, S. M., and Whipple, N. (2010). From external regulation to self-regulation: Early parenting precursors of young children's executive functioning. Child Dev. 81, 326–339. doi: 10.1111/j.1467-8624.2009.01397.x

 Bornstein, M. (2006). “Parenting science and practice,” in: Handbook of Child Psychology. 6th. 3, eds N. Eisenberg, W. Damon, and R. Lerner (Hoboken, NJ: Wiley). doi: 10.1002/9780470147658.chpsy0422


 Chorpita, B. F., and Barlow, D. H. (1998). The development of anxiety: The role of control in the early environment. Psychol. Bull. 124, 3–21. doi: 10.1037/0033-2909.124.1.3

 De Wolff, M. S., and van Ijzendoorn, M. H. (1997). Sensitivity and attachment: A meta-analysis on parental antecedents of infant attachment. Child Dev. 68, 571–591. doi: 10.1111/j.1467-8624.1997.tb04218.x

 Duckworth, A., and Gross, J. J. (2014). Self-control and grit: Related but separable determinants of success. Curr. Dir. Psychol. Sci. 23, 319–325. doi: 10.1177/0963721414541462

 Duckworth, A. L., Peterson, C., Matthews, M. D., and Kelly, D. R. (2007). Grit: Perseverance and passion for long-term goals. J. Pers. Soc. Psychol. 92, 1087–1101. doi: 10.1037/0022-3514.92.6.1087

 Duckworth, A. L., and Quinn, P. D. (2009). Development and validation of the short grit scale (Grit-S). J. Pers. Assess. 91, 166–174. doi: 10.1080/00223890802634290

 Eskreis-Winkler, L., Duckworth, A. L., Shulman, E., and Beal, S. (2014). The grit effect: Predicting retention in the military, the workplace, school and marriage. Front. Psychol. 5:36. doi: 10.3389/fpsyg.2014.00036

 Fuertes, M., dos Santos, P. L., Beeghly, M., and Tronick, E. (2006). More than maternal sensitivity shapes attachment: Infant coping and temperament. Ann. N. Y. Acad. Sci. 1094, 292–296. doi: 10.1196/annals.1376.037

 Goodman, R. (1997). The strengths and difficulties questionnaire: A research note. J. Child Psychol. Psychiatry 38, 581–586. doi: 10.1111/j.1469-7610.1997.tb01545.x

 Hosoda, C., Tsujimoto, S., Tatekawa, M., Honda, M., Osu, R., and Hanakawa, T. (2020). Plastic frontal pole cortex structure related to individual persistence for goal achievement. Commun. Biol. 3:194. doi: 10.1038/s42003-020-0930-4

 Karreman, A., Van Tuijl, C., van Aken, M. A., and Deković, M. (2006). Parenting and self-regulation in preschoolers: A meta-analysis. Infant Child Dev. 15, 561–579. doi: 10.1002/icd.478


 Leonard, J. A., Lee, Y., and Schulz, L. E. (2017). Infants make more attempts to achieve a goal when they see adults persist. Science 357, 1290–1294. doi: 10.1126/science.aan2317

 Li, J., Fang, M., Wang, W., Sun, G., and Cheng, Z. (2018). The influence of grit on life satisfaction: Self-esteem as a mediator. Psychol. Belg. 58, 51–66. doi: 10.5334/pb.400

 Li, J. B., Bi, S. S., Willems, Y. E., and Finkenauer, C. (2020). The association between school discipline and self-control from preschoolers to high school students: a three-level meta-analysis. Rev. Educ. Res. 91, 73–111. doi: 10.3102/0034654320979160


 Li, J. B., Willems, Y. E., Stok, F. M., Deković, M., Bartels, M., and Finkenauer, C. (2019). Parenting and self-control across early to late adolescence: A three-level meta-analysis. Perspect. Psychol. Sci. 14, 967–1005. doi: 10.1177/1745691619863046

 Lucca, K., Horton, R., and Sommerville, J. A. (2019). Keep trying!: Parental language predicts infants' persistence. Cognition 193:104025. doi: 10.1016/j.cognition.2019.104025

 Lucca, K., and Sommerville, J. A. (2018). The little engine that can: Infants' persistence matters. Trends Cogn. Sci. 22, 965–968. doi: 10.1016/j.tics.2018.07.012

 Matsuishi, T., Nagano, M., Araki, Y., Tanaka, Y., Iwasaki, M., Yamashita, Y., et al. (2008). Scale properties of the Japanese version of the strengths and difficulties questionnaire (SDQ): A study of infant and school children in community samples. Brain Dev. 30, 410–415. doi: 10.1016/j.braindev.2007.12.003

 Moriguchi, Y., and Shinohara, I. (2019). Socioeconomic disparity in prefrontal development during early childhood. Sci. Rep. 9:2585. doi: 10.1038/s41598-019-39255-6

 Moss, E., Dubois-Comtois, K., Cyr, C., Tarabulsy, G. M., St-Laurent, D., and Bernier, A. (2011). Efficacy of a home-visiting intervention aimed at improving maternal sensitivity, child attachment, and behavioral outcomes for maltreated children: A randomized control trial. Dev. Psychopathol. 23, 195–210. doi: 10.1017/S0954579410000738

 Nakamichi, K. (2013). Effects of childrearing styles on young children's self-regulation. Bull. Educ. Faculty 63, 109–121.


 Nishikawa, K., Okugami, S., and Amemiya, T. (2015). Development of the Japanese short grit scale (Grit-S). Jpn. J. Pers. 24, 167–169. doi: 10.2132/personality.24.167


 O'Neal, C. R. (2018). Individual versus peer grit: Influence on later individual literacy achievement of dual language learners. School Psychol. Q. 33, 112–119. doi: 10.1037/spq0000212

 Oriol, X., Miranda, R., Oyanedel, J. C., and Torres, J. (2017). The role of self-control and grit in domains of school success in students of primary and secondary school. Front. Psychol. 8:1716. doi: 10.3389/fpsyg.2017.01716

 Padilla-Walker, L. M., Day, R. D., Dyer, W. J., and Black, B. C. (2012). “Keep on keeping on, even when it's hard!”: predictors and outcomes of adolescent persistence. J. Early Adolesc. 33, 433–457. doi: 10.1177/0272431612449387


 Posner, M. I., and Rothbart, M. K. (2009). Toward a physical basis of attention and self regulation. Phys. Life Rev. 6, 103–120. doi: 10.1016/j.plrev.2009.02.001

 Rimfeld, K., Kovas, Y., Dale, P. S., and Plomin, R. (2016). True grit and genetics: Predicting academic achievement from personality. J. Pers. Soc. Psychol. 111, 780–789. doi: 10.1037/pspp0000089

 Robinson, C. C., Mandleco, B., Olsen, S. F., and Hart, C. H. (1995). Authoritative, authoritarian, and permissive parenting practices: Development of a new measure. Psychol. Rep. 77, 819–830. doi: 10.2466/pr0.1995.77.3.819


 Rosenbaum, M. (Ed.). (1990). Learned Resourcefulness: On Coping Skills, Self-Control, and Adaptive Behavior. New York, NY: Springer.


 Rosenbaum, M., and Ben-Ari, K. (1985). Learned helplessness and learned resourcefulness: Effects of noncontingent success and failure on individuals differing in self-control skills. J. Personal. Soc. Psychol. 48, 198–215. doi: 10.1037/0022-3514.48.1.198

 Rothbart, M. K., Ahadi, S. A., Hershey, K. L., and Fisher, P. (2001). Investigations of temperament at three to seven years: The children's behavior questionnaire. Child Dev. 72, 1394–1408. doi: 10.1111/1467-8624.00355

 Rothbart, M. K., Sheese, B. E., and Posner, M. I. (2007). Executive attention and effortful control: Linking temperament, brain networks, and genes. Child Dev. Perspect. 1, 2–7. doi: 10.1111/j.1750-8606.2007.00002.x


 Schofield, T. J., Conger, R. D., Donnellan, M. B., Jochem, R., Widaman, K. F., and Conger, K. J. (2012). Parent personality and positive parenting as predictors of positive adolescent personality development over time. Merrill Palmer Q 58, 255–283. doi: 10.1353/mpq.2012.0008

 Smortchkova, J., and Shea, N. (2020). Metacognitive development and conceptual change in children. Rev. Phil. Psych. 11, 745–763. doi: 10.1007/s13164-020-00477-7


 Weiss, L. H., and Schwarz, J. C. (1996). The relationship between parenting types and older adolescents' personality, academic achievement, adjustment, and substance use. Child Dev. 67, 2101–2114. doi: 10.2307/1131612

 Willems, Y. E., Boesen, N., Li, J., Finkenauer, C., and Bartels, M. (2019). The heritability of self-control: A meta-analysis. Neurosci. Biobehav. Rev. 100, 324–334. doi: 10.1016/j.neubiorev.2019.02.012

 Wong, P. T. P. (1995). “A stage model of coping with frustrative stress,” in Biological Perspectives on Motivated Activities, ed R. Wong (Norwood, NJ: Ablex Publishing).


 Yamagata, S., Sugawara, M., Sakai, A., Maeshiro, K., Matsuura, M., Kijima, N., et al. (2006). Why externalizing and internalizing problems co-occur: Behavioral genetic analysis of correlations. Jpn. J. Pers. 15, 103–119. doi: 10.2132/personality.15.103


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.

Copyright © 2021 Imafuku, Saito, Hosokawa, Okanoya and Hosoda. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-12-726583-t003.jpg
Valuable 3 t-value p-value 95% Confidence interval

Low bound Upper bound
Childs total effortful control: R* = 0.42
Age 0.17 227 0025 0.183 2.806
SES o.11 1.41 0.163 ~0.392 2208
Mother's overall gt 034 426 <0001 0230 0632
Mother's responsiveness 0.42 535 <0001 0639 1.392
Child's inhibition control:
Age 0.19 232 0022 0.136 1.736
SES 0.1 1.36 0.178 -0.574 1.365
Mother's consistency of interest 023 280 0,008 0080 0.467
Mother's responsiveness 0.46 562 <0001 0413 0.862
Childs attention focusing: R* = 0.32
Age 0.15 1.78 0078 —0.081 1.501
SES 0.09 1.11 0272 ~0.360 1.266
Mother's overall grit 037 433 <0001 0.143 0.386
Mother's responsiveness 029 3.39 0.001 0.161 0617
Prosocial behavior: R* = 0.10
Age ~009 -093 0355 ~0.002 0.001
SEs 0.04 0.46 0649 -0.356 0570
Mother's responsiveness 029 3.06 0,003 0067 0316
Total difficulies score: A% = 0.28
Age -002 —027 0792 —0.003 0,002
SES -009 —1.11 0268 ~1578 0.443
Mother's consistency of interest -0.30 -3.43 0001 -0.659 ~0.176

Mother's responsiveness -0.34 -394 <0.001 -0.837 -0.276






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Importance of Maternal Persistence in Young Children's Persistence



		Introduction



		Materials and Methods



		Participants



		Measures



		Mother's and Child's Persistence



		Mother's Parenting Style



		Child's Self-Control



		Child's Social Development













		Data Analysis



		Results



		Correlation Analysis Among Variables



		Mother's Persistence and Parenting Style Are Associated With Child's Persistence



		Mother's Persistence and Parenting Style Are Associated With Child's Self-Control, Prosocial Behavior, and Difficulties







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Psychology

Importance of Maternal Persistence
in Young Children’s Persistence





OPS/images/fpsyg-12-726583-t001.jpg
5 6 7 8 9 10 11 12 13 14 15

Demografic information

1. Age - 003  -005 0.12 012 -008  -001 -0.05 001 -012 0.13 011 0.11 -012 -0.04

2.SES - 007 0.10 005 0.06 0.15 006 008 0.00 015 0.1 0.14 0.06 -0.09
Mother's grit

3. Overall grit - 076" 084" 033" 020" 031* 080" 0.24* 046" 037" 043" 0.22* -036"

4. Perseverance of effort - 033" 026" 0.12 032" 043" 0.09 039 028" 039" 021" -0.24"

5. Consistency of interest - 027 .16+ 0.20° 0.08 029 084" 082" 028" 0.14 —036"
Mother's parenting style

6. Responsiveness - 0.35" 0.23* 0.30" 0.03 053 049" 045" 032"  -038"

7. Control - 005 0.19* -0.13 0.24* 0.24° o.18* 0.22* -0.26"
Child's grit

8. Overall grit - 078" 070 044 028" 051" 0.09 —034%

9. Perseverance of effort - 0.16 041 027 046" 0.20 -035"

10. Consistency of - 027+ 0.16 033" -005 ~0.18+

interest

Child's effortful control

11. Total effortful control - 088" 087 081" 049"

12. Inhibition control - 055" 0.24* —0.43"

13. Attention focusing - 030" -0.44
Child's strength and difficulties

14. Prosocial behavior - -031"

15. Total difficulties score

‘0 < 0.01; *p < 0.05; *p < 0.10.





OPS/images/fpsyg-12-726583-t002.jpg
Valuable B

Child's overall grit: R* = 0.18

Age -0.12
SES 002
Mother's overall grit 0.42

Chid's perseverance of effort: R = 0.20
Age -006
SES 031
Mother's perseverance of effort 495

Child's consistency of interest: R* = 0.15
Age -005
SES 005
Mother's consistency of interests 034
Mother's control -022

t-value

-1.32
0.22
4.67

—-0.66
0.31
4.95

-0.50
0.51
361

—237

p-value

0.190
0.826
<0.001

0.513
0.761
<0.001

0.621
0.609
<0.001
0.020

95% Confidence interval

Low bound

—0.004
—0.884
0.328

—-0.002
-0574
0.248

—0.002
—0.462

0.119
-0572

Upper bound

0.001
1.104
0.813

0.001
0783
0579

0.001
0.785
0.409
-0.050









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychology





