

[image: image1]
Gender Differences in Self-Regulated Online Learning During the COVID-19 Lockdown












	 
	ORIGINAL RESEARCH
published: 16 September 2021
doi: 10.3389/fpsyg.2021.752131





[image: image]

Gender Differences in Self-Regulated Online Learning During the COVID-19 Lockdown

Xiaohong Liu1, Wei He1, Li Zhao1* and Jon-Chao Hong2*

1School of Educational Science, Nanjing Normal University, Nanjing, China

2Department of Industrial Education, Institute for Research Excellence in Learning Sciences, National Taiwan Normal University, Taipei City, Taiwan

Edited by:
Ehsan Namaziandost, Islamic Azad University of Shahrekord, Iran

Reviewed by:
Mohammad Hasan Razmi, Yazd University, Iran
Mohamad Djavad Akbari Motlaq, Universiti Sains Malaysia (USM), Malaysia
Mona Tavakoli, Islamic Azad University, Iran

*Correspondence: Li Zhao, li.zhao@njnu.edu.cn; Jon-Chao Hong, tcdahong@gmail.com

Specialty section: This article was submitted to Educational Psychology, a section of the journal Frontiers in Psychology

Received: 02 August 2021
Accepted: 27 August 2021
Published: 16 September 2021

Citation: Liu X, He W, Zhao L and Hong J-C (2021) Gender Differences in Self-Regulated Online Learning During the COVID-19 Lockdown. Front. Psychol. 12:752131. doi: 10.3389/fpsyg.2021.752131

Due to the spread of the epidemic around the world, online learning has received greater attention. Self-regulated learning (SRL) is an important factor for students to achieve academic success. This study investigated the gender differences in SRL and three sub-constructs of SRL in the context of online learning, that is the preparatory, performance, and appraisal phases. A total of 400 high school students (males = 125, females = 275) from China participated in this study. In order to identify whether there were gender differences in their self-regulated online learning (SROL), independent sample t-test was performed. The results showed that there were significant gender differences in the SROL (t = –3.334, p = 0.001 < 0.01, d = –0.410) and the three sub-constructs of SROL (preparatory: t = –0.702, p = 0.008 < 0.01, d = 0.018; performance: t = –3.801, p = 0.000 < 0.01, d = 0.456; appraisal: t = –3.120, p = 0.002 < 0.01, d = 0.361). The findings indicated that females performed better than males in all three dimensions of learners’ online self-regulated learning.
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INTRODUCTION

The COVID-19 epidemic has spread around the whole world. In the face of the sudden outbreak of the epidemic, offline education sites have been closed, and learners have been forced to accept online learning at home. Online learning can better accommodate students’ diverse needs (Zhu et al., 2020; Zhao et al., 2021a,b), but it can also result in learners experiencing a sense of isolation (Barak et al., 2016). Some surveys (e.g., Sawarkar et al., 2020; Velichová et al., 2020) during the pandemic have found that students do not agree that online learning is better than offline learning at school. In the online learning environment, students are subject to less supervision from teachers and peers, and there are fewer opportunities for interaction and feedback between teachers and students, which may lead to some more obvious negative learning consequences such as procrastination and inattention (Cheng and Xie, 2021; Hong et al., 2021). When transitioning from face to face learning to a full online learning environment, students need to use appropriate strategies to ensure that their online learning is effective. One of the appropriate strategies is self-regulated learning (SRL) (Adam et al., 2017), which refers to the extent to which learners actively engage in the learning process, and thus has an important impact on academic success (Zimmerman, 2000). Pintrich (2004) highlighted that the SRL model is an individual’s capability to self-regulate, and is influenced by environmental and personal factors. Moreover, students’ SRL is developed based on motivational beliefs and mediates the relationship between online learning environmental and personal characteristics (Cheng and Xie, 2021). Accordingly, there is a need to further explore the self-regulation of high school students in online learning environments.

In online learning environments, students can regulate their personal functions through using self-regulation related strategies, to benefit from the online learning. Thus, the change in learning environment requires learners to engage in SRL to ensure that they can adapt to online learning as soon as possible (Adam et al., 2017). Online learning environments require learners to have higher self-regulation learning ability related characteristics, especially during the COVID-19 lockdown (Zhu et al., 2020; Hong et al., 2021). Regarding gender as a personal characteristic, Wu and Cheng (2019) examined who is better adapted to learning online within the personal learning environment. They found that males adopted more behavioral strategies than females to deal with their disorientation during online learning. Another study indicated that in Pakistan, females have better online communication self-efficacy than males during COVID-19 online learning (Rafique et al., 2021). To address the inconsistency in the research results, more empirical research is required in order to be able to draw firm conclusions about gender differences in SRL in online learning contexts. However, few studies have focused on how gender affects these three phases. Thus, the present study explored the gender differences in the phases of SRL (i.e., the preparatory, performance, and appraisal phases, Adam et al., 2017) among high school students in the online learning context during the COVID-19 lockdown.

Thus, more empirical research is required in order to be able to draw firm conclusions about gender differences in SRL in online learning contexts. Moreover, researchers have discussed many models and phases of SRL. In general terms, the SRL model comprises the preparatory, performance, and appraisal phases (Adam et al., 2017). However, few studies have focused on how gender affects these three phases. In order to fill this gap, we explored the gender differences in the phases of SRL among high school students in the online learning context during the COVID-19 lockdown.



THEORETICAL BACKGROUND


Self-Regulated Learning

Self-regulated learning (SRL) was defined as “an active, constructive process whereby learners set goals for their learning and then attempt to monitor, regulate, and control their cognition, motivation, and behavior, guided and constrained by their goals and the contextual features of the environment” (Pintrich, 2000, p. 453). Thus, there is an association between SRL and learners’ academic achievement (Ergen and Kanadli, 2017) and SRL has been recognized as a key competency; the education system should therefore make every effort to ensure that students can develop SRL (Granberg et al., 2021). SRL could be described as a multi-component process (Zimmerman and Risemberg, 1997). It involves metacognitive, cognitive, and motivational processes (Heirweg et al., 2019). The metacognitive component refers to allowing the higher order thinking processes of planning, monitoring, and evaluating learning (Zimmerman, 2000). The cognitive component encompasses learning strategies that process information, such as rehearsal, summarization, paraphrasing, etc. (Zimmerman, 2000). The motivational component includes learners’ extrinsic and intrinsic motives for learning, and the effort and persistence that they exert, including positive self-talk, positive activities, making tasks more interesting, etc. (Pintrich, 2004).

SRL was also defined as a cyclical process which involves a number of different phases (Heirweg et al., 2019). SRL models comprising different constructs have been developed (e.g., Irvine et al., 2020; Pintrich, 2000; Zimmerman, 2000). For example, Pintrich’s (2000) SRL model explains different aspects of SRL in accordance with the four phases: Namely the forethought, planning, and activation; monitoring; control and reaction; and reflection phases. Zimmerman (2000) described self-regulation as a cyclical process consisting of three phases: forethought, performance, and self-reflection, whereas Li et al. (2020) clustered SRL as forethought, adaptive, and monitoring self-regulated behavior. These SRL models share similar elements and processes (Chen and Bonner, 2020). Basically, SRL has been conceptualized as comprising a three-phase process, including the preparatory, the performance, and the appraisal phases (Adam et al., 2017). Many studies have explored the learner’ SRL. For example, Maison and Syamsurizal (2019) analyzed the correlations between learning environments and self-regulation in learning physics. Lee et al. (2020) examined the massive open online course learners’ task value of SRL strategies, and Hong et al. (2021) explored the relationship between procrastination and SRL, but few studies have focused simultaneously on all three of these phases (Zeidner and Stoeger, 2019).

In online learning environments, learners’ self-regulating ability is a key factor in overcoming the obstacles in the preparatory, performance, and appraisal phases. In the preparatory phase, students need to consider various external factors, such as whether the network is stable when accessing the computer at home, and regulating their emotions to avoid distractions during the online lessons (Hong et al., 2021). In terms of the performance phase, students must be more active in using task strategies and monitoring how much time they spend on each lesson compared to dedicated class hours. In the appraisal phase, students face higher barriers to seeking help (Aleven et al., 2015), and still need to evaluate and adjust their progress. The closure of campuses due to the COVID-19 pandemic may have a negative impact on students’ SRL by imposing higher requirements on students’ preparation, grades, and evaluation. Considering this, this study employed the (a) preparatory, (b) performance, and (c) appraisal phases as a cyclic process to explore the three phases of high school students’ self-regulated online learning (SROL).



Three Phases of SROL

Adequate preparation in advance can make things get twice the result with half the effort. Preparedness is fundamental to the successful role of management practices during outbreaks of COVID-19 (Sotomayor-Castillo et al., 2021). Therefore, Hong et al. (2021) focused on students’ self-regulated behavior prior to taking part in online learning, and specified the preparatory phase including mood adjustment and structuring the environment before participating in online lessons during COVID-19. Thus, this study used mood adjustment and environmental structuring as components of the preparatory phase. Mood adjustment refers to adjusting emotions before online lessons to activate pre-reflection and to avoid being distracted during online lessons (Hong et al., 2021). Environmental structuring refers to checking and adjusting the surrounding learning environment to make it suitable for online lessons before online lessons (Martinez-Lopez et al., 2017).

Pintrich (2000) highlighted that the second stage of SRL involved an active, constructive process to optimize performance and effectively manage learners’ time and effort. During the performance phase, learners adapt time and specific strategies to complete tasks. Accordingly, Hong et al. (2021) specified that the performance phase focuses on task strategy and time management while participating in online lessons during the COVID-19 lockdown. Thus, this study used task strategy and time management as components of the performance phase. Task strategy refers to the arrangement of learning tasks and activities during online lessons in order to control their emotions, attention, or environment (Ridgley et al., 2020), and to ensure that the learning process, learning outcomes, and the effort exerted in learning are maximized (Effeney et al., 2013). Time management refers to structuring, protecting, and adapting their time to changing conditions during online lessons (Aeon and Aguinis, 2017).

After learning tasks are completed, learners monitor their progress, reflect on their learning effectiveness (Zimmerman, 1990; Cleary et al., 2012), and develop help-seeking schemes to improve their learning processes (Zimmerman, 2000). The appraisal phase is important for adjusting and guiding the next round of learning. Hong et al. (2021) specified that the appraisal phase focuses on self-evaluation and help-seeking after participating in online lessons during the COVID-19 lockdown. Thus, this study used self-evaluation and help-seeking as components of the appraisal phase. Self-evaluation refers to actively monitoring and judging each learner’s particular progress and performance according to their personal learning goals after online lessons (Schunk, 2005; Bound, 2013). Help seeking refers to seeking aid from student peers, information resources, or a teacher after online lessons (Aleven et al., 2006).



Gender in SROL

Many studies have examined student gender differences in SRL with respect to several components. In an early study, Zimmerman and Martinez-Pons (1990) found that girls had a far greater tendency than boys to employ the strategies of self-monitoring, goal setting, planning, and structuring of their study environment, while in Bidjerano’s (2005) review study, female students showed better ability than males in using self-regulated strategies including information organization, metacognition, time management skills, elaboration, and effort. Hargittai and Shafer (2006) found that females tended to assess their own skills significantly lower than males evaluated theirs, while Özsoy-Güneş et al. (2014) found that the average self-regulation scores of their female participants were significantly higher than those of the males in the areas of “planning and determining aims” and “lack of self-direction.” According to these studies, there have been conflicting findings regarding gender and the dependent components of SRL (Martinez-Lopez et al., 2017; Stanikzai, 2019). The gender difference in the three phases (the preparatory phase, the performance phase, and the appraisal phase) has not been discussed in the context of the COVID-19 lockdown (Alghamdi et al., 2020). Hong et al. (2021) proposed that further research on gender difference in the context of the COVID-19 lockdown is required. Thus, the present study focused on exploring gender differences in high school students’ practice of SROL lessons during the COVID-19 lockdown.



Research Hypotheses

In school, many students have difficulty regulating their learning and although they may try, their strategies may be unproductive, they may not be able to adjust them to the learning task or situation, or they may not lead to deep-level learning processes (Perry et al., 2004; Pintrich, 2004; Winne, 2005). However, research indicates that individual background characteristics can lead to differences in SRL. For example, gender can contribute to differences, with boys tending to show less self-regulating behavior than girls (Pajares, 2002; Vandevelde et al., 2013). A comparison of gender differences in the frequency of students’ SRL profiles indicated that girls reported more favorable SRL profiles than boys (Heirweg et al., 2019). Another study indicated that female students reported that they adopted more goal setting and more environment structuring strategies than male students in Massive Open Online Courses (MOOCs) (Li, 2019). A more person-oriented approach is therefore required for online learning during the COVID-19 lockdown (Alghamdi et al., 2020), but how gender influences differences in individuals’ application of SROL components has not been extensively studied. Thus, this SROL approach was adapted by analyzing gender profiles in an online learning context. In order to explore gender differences among high school students’ three phases of SROL during the COVID-19 lockdown, the following three hypotheses were proposed in this study:

H1: There are gender differences in the Preparatory phase of SROL.

H2: There are gender differences in the Performance phase of SROL.

H3: There are gender differences in the Appraisal phase of SROL.



MATERIALS AND METHODS


Sample and Procedure

Most of the previous studies on gender differences in self-regulation were carried out in universities (Virtanen and Nevgi, 2010; Park, 2019; Wong et al., 2019; Lee et al., 2020). In contrast, there has been little research involving high school students. Thus, the present study used purposive sampling to target high school students who had enrolled in online courses for two semesters in China. Questionnaires were delivered to social networks via a web-based survey system. A message was sent requesting faculty members of different high schools to distribute the questionnaire to their students in online courses during the coronavirus outbreak. A total of 425 students took part in the online survey voluntarily and anonymously. Incomplete questionnaires were removed and 400 samples were retained for analysis, giving a 94.1% useful return rate.

The participants consisted of 125 males (31.3%) and 275 females (68.7%). The first-grade students accounted for 145 (36.3%), second grade students for 116 (29.0%) and third grade students for 139 (34.7%). Ages ranged from 15 to 22 years (M = 16.9). Additionally, all the participants took online courses. Their average number of online learning hours per day was 2.25. The number of online courses in the semester was between 2 and 9 (M = 4.79). Most of the participants (Frequency = 378, 94.5%) took courses online up to 50% of the time during the two semesters.



Instruments

The items in the questionnaire were based on those of previous studies. To ensure the readability of the measurement items, previous items were professionally translated into Chinese and we invited three high school students to read and give feedback on each item. Two university professors in the field of high school technology and one professor with expertise in quantitative surveys then reviewed the questionnaire for validity, and provided feedback to refine the measurement items. The questionnaires were revised three times. All items were scored on a 5-point Likert scale, with 1 meaning “strongly disagree,” 3 meaning “neutral,” and 5 meaning “strongly agree.”

According to Hong et al. (2021), the SROL instrument (24 items) consisted of six sub-scales, where mood management and environment structuring belong to the preparatory phase, task strategies and time management belong to the performance phase, and self-evaluation and help seeking belong to the appraisal phase. Each SROL comprised four items. For example, “Before learning online, I like to get my errands done to avoid being distracted during class” for Mood-adjustment; “Before learning online, I pay attention to whether the location is quiet for attending a lesson” for environmental structuring; “During learning online, I check the content I do not understand to ask questions” for task strategy; “During learning online, I allocate extra study time for my online courses” for time management; “After learning online, I monitor the learning effectiveness and adjust strategies or efforts” for self-evaluation; and “After learning online, I ask my classmates about the content I do not understand” for help-seeking.

Cronbach’s α was calculated to examine the internal consistency of the scale items, and Composite reliability (CR) was calculated to examine the internal stability of the scale items. The CR and Cronbach’s α values should both be higher than 0.7 to be considered as an acceptable result (Hair et al., 2019). According to the scale developed by Hong et al. (2021), the Cronbach’s α values ranged from 0.73 to 0.94 across constructs, and the CR values ranged from 0.85 to 0.95, indicating that the reliability of the SROL scale is acceptable.



Data Analysis

First, SPSS (version 21.0) was used to calculate the Cronbach’s alpha of the SROL instrument. The Cronbach’s alpha coefficient of the SROL instrument in this study was 0.882, and the values for the sub-scales were 0.883 (preparatory phase), 0.845 (performance phase), and 0.906 (appraisal phase). Thus, the SROL instrument had acceptable internal consistency reliability.

Second, SPSS was used for descriptive analysis of the demographic information and online course information. Then, independent sample t-tests were conducted to examine the gender differences in students’ SROL.



RESULTS

Independent sample t-test analysis was applied to analyze whether there were any significant differences in the variables of SROL according to gender. The results of SROL for the male (N = 125) and female (N = 275) students are shown in Table 1. The total means and standard deviations were 3.63 and 0.898 for the males and 3.92 and 0.439 for the females, respectively. A significant difference between males and females in SROL was found with t = –3.334, p = 0.001 < 0.01, and d = –0.410 for total SROL.


TABLE 1. Gender differences for self-regulated online learning (SROL).

[image: Table 1]The means and standard deviations for the preparatory phase were 3.56 and 0.900 for males and 3.97 and 0.500 for females, respectively. A significant difference between males and females in terms of their preparatory phase was found with t = –0.702, p = 0.008 < 0.01, d = 0.018, where females reported better than male students. The means and standard deviations for performance were 3.66 and 0.916 for males and 3.99 and 0.456 for females, respectively. A significant difference between males and females in their performance was found with t = –3.801, p = 0.000 < 0.01, d = 0.456, where females reported better than male students. The means and standard deviations for self-reflection were 3.68 and 0.976 for males and 3.96 and 0.499 for females, respectively. A significant difference between males and females in the appraisal phase was found with t = –3.120, p = 0.002 < 0.01, d = 0.361, where females reported better than male students. In summary, the female high school students reported better than the male students in SROL during the COVID-19 lockdown. H1, H2, and H3 were thus supported. According to the mean values, the preparatory phase, performance phase, and appraisal phase were all higher for the female students.



DISCUSSION

There have been conflicting findings regarding the relations between gender and self-regulatory variables (Cebesoy, 2013; Martinez-Lopez et al., 2017; Park, 2019; Stanikzai, 2019). To address this inconsistency, the present study took the person-oriented approach (Alghamdi et al., 2020) to explore how the gender of individuals affected the application of SROL components in different extensions by analyzing the profiles during the COVID-19 school lockdown.

The independent sample t-test analysis was performed and the result showed the support of H1 as there was a gender difference in the preparatory phase, with females being more self-regulated than males. According to Hong et al. (2021) definition, the preparatory phase focuses on students’ preparatory behavior before they participate in online learning, including mood adjustment and structuring the environment before participating in online lessons during COVID-19. In the preparatory phase, the results showed that females (M = 3.79) had higher online SRL skills than males (M = 3.56). This can be attributed to the differences between females and males regarding issues that may be considered indicators of mood management and environment structuring, with females having a higher level of emotional self-regulation compared with males (Haron et al., 2010). Emotional intelligence consists of four branches: Perceiving, assimilating, understanding, and managing emotions, and females have been found to outperform males in emotional intelligence (Mayer et al., 1999). In addition, the structure of online learning environments has a clear influence on students’ readiness to join online study (Mäenpää et al., 2020). When there is a transition from face-to-face to online learning, females might adjust their methods and be more adaptable to the new learning environment (Korlat et al., 2021). Du’s (2016) study discovered that males have less tendency to structure their study environment. Thus, it can be inferred that females show higher SROL in adjusting their mood and preparing the environment to suit remote learning during the COVID-19 lockdown period.

In examining H2, the result of this study revealed that in the performance phase, females were more self-regulated than males. Pintrich (2000) highlighted that the second stage of SRL involved an active, constructive process to optimize performance strategies by effectively managing their time and effort. Hong et al. (2021) specified the performance phase focusing on task strategy and time management while participating in online lessons during the COVID-19 lockdown. In the performance phase of this study, females performed better on online SRL (M = 3.99) than males (M = 3.66), indicating that a higher level of using task strategies and managing time may be the reason why females had stronger self-regulation ability in the performance stage. The results are supported by Khiat (2019) and Wolters and Brady (2020), who pointed out that whether someone can effectively manage their time is reflected in their self-regulation capability, and Alghamdi et al. (2020) who asserted that female students tend to have more confidence in the metacognitive abilities that are necessary for employing several strategies to manage their learning and to perform tasks successfully. In addition, Ou et al. (2009) identified a time management structure that included “meeting deadlines and being organized” and “planning and using aids to manage time.” They reported that females performed better in terms of meeting deadlines and planning. Thus, with better task strategy and time management ability, females had stronger self-regulation in the performance phase than males.

In examining H3, the result of this study revealed that in the appraisal phase, females were more self-regulated than males. After learning tasks, learners then monitor and reflect on their learning effectiveness (Zimmerman, 1990; Cleary et al., 2012) and develop help-seeking schemes to improve their learning processes (Zimmerman, 2000). That is, Hong et al. (2021) specified the appraisal phase focusing on self-evaluation and help-seeking after participating in online lessons during the COVID-19 lockdown. In the appraisal phase, this study found that females performed better on online SRL (M = 3.96) than males (M = 3.68). This result is supported by Senler and Sungur-Vural (2014) and Leal et al. (2019) who suggested that appraisal may cause females to be better at self-evaluation and help seeking than males. Self-assessment skills have been shown to be important for SRL, and training in these skills has been found to significantly enhance the effectiveness of SRL (Kostons et al., 2012). Teachers should therefore guide students, especially males, to evaluate their own performance and understand their mastery of knowledge. After online learning, students often turn to their classmates and teachers for help during appraisal. Particularly, Song and Li (2020) indicated that females do better than males at seeking help online when they are supported by such online tools as search engines, emails, or question and answer forums. Females are also more likely than boys to reach out to their teachers during the COVID-19 lockdown and to develop better relationships with their teachers (Korlat et al., 2021). Learning relies heavily on interaction between students and teachers (Taylor et al., 2007), especially in the context of an epidemic. Therefore, it is suggested that teachers should take more initiative to interact with males and support their future online learning.



CONCLUSION

During the COVID-19 outbreak, the trend of online learning was unstoppable in many fields including high school education. SROL involves mood management, environment structuring, task strategies, adapting strategies, time management, self-evaluation, and help seeking in the learning process. This study divided the process of SROL into three phases: The preparatory, performance, and appraisal phases. In order to understand the gender differences in high school students’ SROL, this study explored online SRL in detail in these three phases. The results show that there were gender differences in the three phases of SROL. Females scored higher on the preparatory, performance, and appraisal phases, indicating that females may be more likely to self-regulate their learning than males.

In the context of the COVID-19 lockdown, the ability of SROL has suddenly become one of the greatest challenges for students (Chen, 2020). This study attempted to provide some enlightenment for education researchers to deal with similar emergency situations in the future. High school students are likely to have a long period of online learning, and such online learning could become the norm in the future. Therefore, students’ SROL will be a hot and valuable topic. The theoretical significance of this study is to reveal that there are gender differences in the SROL of high school students in the COVID-19 lockdown. Given the paucity of studies on the three phases of SROL in high school education, this study extends the research on SRL and makes an important contribution to the empirical research regarding SROL in high school education.


Implications

The teacher-centered instructional paradigm is the main method of knowledge transmission (Bai and Wang, 2021); as such, most students follow the lesson plans designed by teachers. SROL reminding services are better at prompting students to do more course activities and to complete learning activities than non-SROL-prompt viewers (Wong et al., 2019). Compared with male students, female students pay more attention to their learning and follow their instructors so female students are better at self-regulation than male students (Wijaya et al., 2020). Therefore, instructors should observe whether female and male students have differences in their behaviors in the three phases of SRL and give them corresponding guidance to help enhance their SROL and to ensure the quality of their online learning.

From middle school to high school, learners are potentially faced with heavier academic workloads, more stringent practice, and less guidance or supervision from instructors. The self-reported levels of SRL are also usually very low in early high school (Effeney, 2011; Barak et al., 2016). Nevertheless, students have to take online courses during the COVID-19 period, and so promoting high school students’ SROL is necessary. This study could be a reference for online course designers and online course instructors, to support them in making rational decisions regarding the promotion of online learning and the reduction of gender differences in online environments. Thus, instructors should strengthen students’ SROL, and especially that of male students, to ensure their learning effectiveness.



Limitations and Future Study

There are some limitations of this study that should be pointed out. First, from the point of view of the source and number of samples, the participants in this study all came from the same area, and it was difficult to guarantee that these samples could represent the gender difference of SROL at all high schools. Future studies may collect representatives from more high school students of more areas. Second, the demographic information shows a predominance of female participants (68.7%), which may have resulted in skewing the distribution of the results. Future studies should therefore aim to recruit a more balanced sample in terms of gender to ensure that the conclusions of this study could be applied to a wider range of population groups. Third, as they face university entrance examinations, it is quite possible that students in different grades could also exhibit differences in their SROL. Future researchers may therefore explore the gender and grade differences in the three phases of SROL.

According to the results of this study, the use of a time management enabling system can facilitate and guide students to study in a consistent manner, and can help them to practice more effective time management. Future online learning could thus use an automated adaptive time reminding enabling system to guide male students in particular to better manage their time.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

Ethical review and approval were not required for the study on Human Participants in accordance with the Local Legislation and Institutional Requirements. Written informed consent from the high school students/participants was not required to participate in this study in accordance with the National Legislation and the Institutional Requirements.



AUTHOR CONTRIBUTIONS

All authors contributed equally to the conception of the idea, implementing and analyzing the experimental results, writing the manuscript, and reading and approving the final manuscript.



FUNDING

This work was supported by the Philosophy and Social Science Foundation of Jiangsu Province, China under Grant No. 19JYB017, Priority Academic Program Development of Jiangsu Higher Education Institutions in China, and the “Institute for Research Excellence in Learning Sciences” of National Taiwan Normal University (NTNU) from The Featured Areas Research Center Program within the framework of the Higher Education Sprout Project by the Ministry of Education (MOE) in Taiwan.



REFERENCES

Adam, N. L., Alzahri, F. B., Soh, S. C., Bakar, N. A., and Kamal, N. A. (2017). “Self-regulated learning and online learning: a systematic review,” in Advances in Visual Informatics. IVIC 2017. Lecture Notes in Computer Science, eds H. B. Zaman, P. Robinson, A. F. Smeaton, T. K. Shih, S. Velastin, T. Terutoshi, et al. (Cham: Springer), 10645.

Aeon, B., and Aguinis, H. (2017). It’s about time: new perspectives and insights on time management. Acad. Manag. Perspect. 31, 309–330. doi: 10.5465/amp.2016.0166

Aleven, V., Mclaren, B., Roll, I., and Koedinger, K. (2006). Toward meta-cognitive tutoring: a model of help seeking with a cognitive tutor. Int. J. Artif. Intell. Educ. 16, 101–128.

Aleven, V., Sewall, J., Popescu, O., Xhakaj, F., and Gasevic, D. (2015). “The beginning of a beautiful friendship? Intelligent tutoring systems and MOOCs,” in Proceedings of the 17th International Conference on Artificial Intelligence in Education (AIED 2015), (Cham: Springer International Publishing), 409–415. doi: 10.1007/978-3-319-19773-9_53

Alghamdi, A., Karpinski, A. C., Lepp, A., and Barkley, J. (2020). Online and face-to-face classroom multitasking and academic performance: Moderated mediation with self-efficacy for self-regulated learning and gender. Comput. Hum. Behav. 102, 214–222. doi: 10.1016/j.chb.2019.08.018

Bai, B., and Wang, J. (2021). Hong Kong secondary students’ self-regulated learning strategy use and English writing: influences of motivational beliefs. System 96:102404. doi: 10.1016/j.system.2020.102404

Barak, M., Watted, A., and Haick, H. (2016). Motivation to learn in massive open online courses: examining aspects of language and social engagement. Comput. Educ. 94, 49–60. doi: 10.1016/j.compedu.2015.11.010

Bidjerano, T. (2005). Gender differences in self-regulated learning. Paper Presented at the Annual Meeting of the Northeastern Educational Research Association 19-21 October, Kerhonkson, NY.

Bound, D. (2013). Enhancing Learning Through Self-Assessment. London: Routledge.

Cebesoy, U. B. (2013). Pre-Service science teachers’ perceptions of self-regulated learning in physics. Turkish J. Educ. 2, 4–18. doi: 10.19128/turje.96287

Chen, P., and Bonner, S. (2020). A framework for classroom assessment, learning, and self-regulation. Assess. Educ. Princ. Pol. Prac. 27, 373–393. doi: 10.1080/0969594X.2019.1619515

Chen, W. (2020). “A study on college students’ self-regulated online learning in the home study context,” in Handbook of Technology in Education: Innovations for Online Teaching and Learning, eds L. Lee et al. (Singapore: Springer), 189–200. doi: 10.1007/978-981-33-4594-2_16

Cheng, S. L., and Xie, K. (2021). Why college students procrastinate in online courses: a self-regulated learning perspective. Internet High. Educ. 50, 100807. doi: 10.1016/j.iheduc.2021.100807

Cleary, T. J., Callan, G. L., and Zimmerman, B. J. (2012). Assessing self-regulation as a cyclical, context-specific phenomenon: an overview and analysis of SRL microanalysis protocols. Educ. Res. Int. 2012, 2090–4002. doi: 10.1155/2012/428639

Du, J. (2016). Predictors for Chinese students’ management of study environment in online groupwork. Educ. Psychol. 36, 1614–1630. doi: 10.1080/01443410.2015.1036008

Effeney, G. (2011). The Development of Executive Function and Self-Regulated Learning in Adolescent Males. Executive Function. Ph.D. thesis, Australia: The University of Queensland.

Effeney, G., Carroll, A., and Bahr, N. (2013). Self-regulated learning: key strategies and their sources in a sample of adolescent males. Aust. J. Educ. Develop. Psychol. 13, 58–74.

Ergen, B., and Kanadli, S. (2017). The effect of self-regulated learning strategies on academic achievement: a meta-analysis study. Eurasian J Educ. Res. 17, 55–74. doi: 10.14689/ejer.2017.69.4

Granberg, C., Palm, T., and Palmberg, B. (2021). A case study of a formative assessment practice and the effects on students’ self-regulated learning. Stud. Educ. Eval. 68:100955. doi: 10.1016/j.stueduc.2020.100955

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E. (2019). Multivariate Data Analysis, 8th Edn. Boston, MA: Cengage.

Hargittai, E., and Shafer, S. (2006). Differences in actual and perceived online skills: the role of gender. Soc. Sci. Quart. 87, 432–448. doi: 10.1111/j.1540-6237.2006.00389.x

Haron, H., Mustafa, S. S., and Alias, R. A. (2010). Gender influences on emotional self-regulation among Malaysian academicians. Int. J. Innov. Manage. Tech. 1, 20–24. doi: 10.7763/IJIMT.2010.V1.4

Heirweg, S., De Smul, M., Devos, G., and Van Keer, H. (2019). Profiling upper primary school students’ self-regulated learning through self-report questionnaires and think-aloud protocol analysis. Learn. Individ. Differ. 70, 155–168. doi: 10.1016/j.lindif.2019.02.001

Hong, J. C., Lee, Y. F., and Ye, J. H. (2021). Procrastination predicts online self-regulated learning and online learning ineffectiveness during the coronavirus lockdown. Pers. Individ. Differ. 174:110673. doi: 10.1016/j.paid.2021.110673

Irvine, S., Brooks, I., Lau, R., and McKenna, L. (2020). Self-regulated learning instructional support for students enrolled in an accelerated nursing program. Collegian 27, 402–409. doi: 10.1016/j.colegn.2019.11.007

Khiat, H. (2019). Using automated time management enablers to improve self-regulated learning. Active Learn. High. Educ. 3, doi: 10.1177/1469787419866304

Korlat, S., Kollmayer, M., Holzer, J., Lüftenegger, M., Pelikan, E. R., Schober, B., et al. (2021). Gender differences in digital learning during covid-19: competence beliefs, intrinsic value, learning engagement, and perceived teacher support. Front. Psychol. 12:637776. doi: 10.3389/fpsyg.2021.637776

Kostons, B., van Gog, T., and Pass, F. (2012). Training self-assessment and task-selection skills: a cognitive approach to improving self-regulated learning. Learn. Instr. 22, 121–132. doi: 10.1016/j.learninstruc.2011.08.004

Leal, C. K. N., Faria, G. G. B. D., and Desouza, M. L. (2019). Private self-consciousness, self-reflection, insight and alcohol consumption among young people and adults. Psico-USF Bragança Paulista (in Spanish) 24, 633–644. doi: 10.1590/1413-82712019240403

Lee, D., Watson, S. L., and Watson, W. R. (2020). The relationships between self-efficacy, task value, and self-regulated learning strategies in massive open online courses. Int. Rev. Res. Open Distrib. Learn. 21, 23–39. doi: 10.19173/irrodl.v20i5.4389

Li, K. (2019). MOOC learners’ demographics, self-regulated learning strategy, perceived learning and satisfaction: a structural equation modeling approach. Comput. Educ. 132, 16–30. doi: 10.1016/j.compedu.2019.01.003

Li, S., Chen, G., Xing, W., Zheng, J., and Xie, C. (2020). Longitudinal clustering of students’ self-regulated learning behaviors in engineering design. Comput. Educ. 153:103899. doi: 10.1016/j.compedu.2020.103899

Mäenpää, K., Järvenoja, H., Peltonen, J., and Pyhältö, K. (2020). Nursing students’ motivation regulation strategies in blended learning: a qualitative study. Nurs. Health Sci. 22, 602–611. doi: 10.1111/nhs.12702

Maison, S., and Syamsurizal, T. (2019). Learning environment, students’ beliefs, and self-regulation in learning physics: structural equation modeling. J. Balt. Sci. Educ. 18, 389–403. doi: 10.33225/jbse/19.18.389

Martinez-Lopez, R., Yot, C., Tuovila, I., and Perera-RodrÃ-guez, V. H. (2017). Online self-regulated learning questionnaire in a Russian MOOC. Comput. Hum. Behav. 75, 966–974. doi: 10.1016/j.chb.2017.06.015

Mayer, J. D., Caruso, D., and Salovey, P. (1999). Emotional intelligence meets traditional standards for an intelligence. Intelligence 27, 267–298.

Ou, L. L., Rijmen, F., MacCann, C., and Roberts, R. (2009). The assessment of time management in middle-school students. Pers. Individ. Differ. 47, 174–179. doi: 10.1016/j.paid.2009.02.018

Özsoy-Güneş, Z., Güneş, İ, and Kırbaşlar, M. (2014). Investigation of the relationships between educational internet use self-efficacy beliefs and self-regulated learning skills. Procedia Soc. Behav. Sci. 152, 708–713. doi: 10.1016/j.sbspro.2014.09.308

Pajares, F. (2002). Gender and perceived self-efficacy in self-regulated learning. Theory Pract. 41, 64–67. doi: 10.1207/s15430421tip4102

Park, H. (2019). Difference on self-regulated learning depending on types of families: effects of sex and grade. Active Learn. High. Educ. 38, 89–119. doi: 10.35222/IHSU.2019.38.2.89

Perry, N. E., Phillips, L., and Dowler, J. (2004). Examining features of tasks and their potential to promote self-regulated learning. Teach. Coll. Rec. 106, 1854–1878. doi: 10.1111/j.1467-9620.2004.00408.x

Pintrich, P. R. (2000). “The role of goal orientation in self-regulated learning,” in Handbook of Self-Regulation: Theory, Research, and Applications, eds M. Boekaerts, P. Pintrich, and M. Zeidner (San Diego, CA: Academic Press), 451–502. doi: 10.1176/appi.ps.57.4.585-a

Pintrich, P. R. (2004). A conceptual framework for assessing motivation and self-regulated learning in college students. Educ. Psychol. Rev. 16, 385–407. doi: 10.1007/s10648-004-0006-x

Rafique, G. M., Mahmood, K., Warraich, N. F., and Rehman, S. U. (2021). Readiness for Online Learning during COVID-19 pandemic: a survey of Pakistani LIS students. J. Acad. Librariansh. 47:102346. doi: 10.1016/j.acalib.2021.102346

Ridgley, L. M., Rubenstein, D. V., and Callan, G. L. (2020). Gifted underachievement within a self-regulated learning framework: proposing a task-dependent model to guide early identification and intervention. Psychol. Sch. 57, 1365–1384. doi: 10.1002/pits.22408

Sawarkar, G., Sawarkar, P., and Kuchewar, V. (2020). Ayurveda students’ perception toward online learning during the covid-19 pandemic. J. Educ. Health Promot. 9:342. doi: 10.4103/jehp.jehp_558_20

Schunk, D. H. (2005). Self-regulated learning: the educational legacy of Paul R. Pintrich. Educ. Psychol. 40, 85–94. doi: 10.1207/s15326985ep4002_3

Senler, B., and Sungur-Vural, S. (2014). Pre-service science teachers’ use of self-regulation strategies. Procedia Soc. Behav. Sci. 152, 551–556. doi: 10.1080/08923640802039024

Song, J., and Li, L. (2020). Comparing race, gender, age, and career categories in recognizing and grouping tasks. Peer J. 8:e9156. doi: 10.7717/peerj.9156

Sotomayor-Castillo, C., Nahidi, S., Li, C., Hespe, C., Burns, P. L., and Shaban, R. Z. (2021). General practitioners’ knowledge, preparedness, and experiences of managing COVID-19 in Australia. Infect. Dis. Health 26, 166–172. doi: 10.1016/j.idh.2021.01.004

Stanikzai, M. (2019). Self-regulated learning: an exploratory study (Level and gender difference). J. Multidiscip. 4, 76–81. doi: 10.5281/zenodo.2595252

Taylor, A., Bailey, A., Cooper, P., Dwyer, C. A., Kramarae, C., and Lieb, B. (2007). “Gender equity in communication skill,” in Handbook of Achieving Gender Equity Through Education, eds S. S. Klein, B. Richardson, D. A. Grayson, L. H. Fox, C. Kramarae, D. S. Pollard, et al. (New York, NY: Lawrence Erlbaum Associates), 281–303.

Vandevelde, S., Van Keer, H., and Rosseel, Y. (2013). Measuring the complexity of upper primary school children’s self-regulated learning: a multi-component approach. Contemp. Educ. Psychol. 38, 407–425. doi: 10.1016/j.cedpsych.2013.09.002

Velichová, U., Orbánová, D., and Kúbeková, A. (2020). The covid-19 pandemic: unique opportunity to develop online learning. TEM J. 9, 1633–1639. doi: 10.18421/TEM94-40

Virtanen, P., and Nevgi, A. (2010). Disciplinary and gender differences among higher education students in self-regulated learning strategies. Educ. Psychol. Int. J. Exp. Educ. Psychol. 30, 323–347. doi: 10.1080/01443411003606391

Wijaya, T. T., Zhou, Y., and Lin, S. (2020). Gender and self-regulated learning during covid-19 pandemic in Indonesia. J. Basicedu 4, 725–732. doi: 10.31004/basicedu.v4i3.422

Winne, P. (2005). A perspective on state-of-the-art research on self-regulated learning. Instr. Sci. 33, 559–565. doi: 10.1007/s11251-005-1280-9

Wolters, C. A., and Brady, A. C. (2020). College students’ time management: a self-regulated learning perspective. Educ. Psychol. Rev. 1–33. doi: 10.1007/s10648-020-09519-z

Wong, J., Khalil, M., Baars, M., de-Koning, B. B., and Paas, F. (2019). Exploring sequences of learner activities in relation to self-regulated learning in a massive open online course. Comput. Educ. 140:103595. doi: 10.1016/j.compedu.2019.103595

Wu, J. Y., and Cheng, T. (2019). Who is better adapted in learning online within the personal learning environment? Relating gender differences in cognitive attention networks to digital distraction. Comput. Educ. 128, 312–329. doi: 10.1016/j.compedu.2018.08.016

Zeidner, M., and Stoeger, H. (2019). Self-regulated learning (SRL): a guide for the perplexed. High Ability Stud. 30, 9–51. doi: 10.1080/13598139.2019.1589369

Zhao, L., He, W., and Su, Y. S. (2021a). innovative pedagogy and design-based research on flipped learning in higher education. Front. Psychol. 12:577002. doi: 10.3389/fpsyg.2021.577002

Zhao, L., Liu, X., and Su, Y. S. (2021b). The differentiate effect of self-efficacy, motivation, and satisfaction on pre-service teacher students’ learning achievement in a flipped classroom: a case of a modern educational technology course. Sustainability 13:2888. doi: 10.3390/su13052888

Zhu, Y., Zhang, J. H., Au, W., and Yates, G. (2020). University students’ online learning attitudes and continuous intention to undertake online courses: a self-regulated learning perspective. Educ. Technol. Res. Dev. 68, 1–35. doi: 10.1007/s11423-020-09753-w

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: an overview. Educ. Psychol. 25, 3–17. doi: 10.1207/s15326985ep2501_2

Zimmerman, B. J. (2000). “Attaining self-regulation: a social cognitive perspective,” in Handbook of Self-Regulation, eds M. Boekaerts, P. Pintrich, and M. Zeidner (San Diego, CA: Academic Press), 13–19.

Zimmerman, B. J., and Martinez-Pons, M. (1990). Student differences in self-regulated learning: relating grade, sex, and giftedness to self-efficacy and strategy use. J. Educ. Psychol. 82, 51–59. doi: 10.1037/0022-0663.82.1.51

Zimmerman, B. J., and Risemberg, R. (1997). “Sel-regulatory dimensions of academic learning and motivation,” in Handbook of Academic Learning: Construction of Knowledge, ed. G. D. Phye (San Diego, CA: Academic Press), 105–125.


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 Liu, He, Zhao and Hong. 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-12-752131-t001.jpg
Preparatory phase

Performance phase

Appraisal phase

Total

Gender

Males
Females
Males
Females
Males
Females
Males
Females

125
275
125
275
125
275
125
275

Mean

3.56
3.79
3.66
3.99
3.68
3.96
3.63
3.92

SD

0.900
0.500
0.916
0.456
0.976
0.499
0.898
0.439

t

-2.702

-3.801

-3.120

-3.334

P

0.008**

0.000**

0.002**

0.001**

d

-0.316

-0.456

-0.361

-0.410

“p < 0.01.





OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Gender Differences in Self-Regulated Online Learning During the COVID-19 Lockdown



		INTRODUCTION



		THEORETICAL BACKGROUND



		Self-Regulated Learning



		Three Phases of SROL



		Gender in SROL



		Research Hypotheses







		MATERIALS AND METHODS



		Sample and Procedure



		Instruments



		Data Analysis







		RESULTS



		DISCUSSION



		CONCLUSION



		Implications



		Limitations and Future Study







		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		REFERENCES

















OPS/images/cover.jpg
frontiers
in Psychology

Gender
Differencesin Self-Regulated
Online Learning During
the COVID-19 Lockdown









OPS/images/logo.jpg
’ frontiers
in Psychology





