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The choice and implementation of SRL strategies for undergraduate students in China: a qualitative study

Abstract. This study employs qualitative research methods to explore and synthesize the specific measures and experiences undertaken by Chinese undergraduate students in the use and implementation of self-regulated learning (SRL) strategies. The primary focus of the research includes examining how these students select and implement SRL strategies to achieve desired learning outcomes, their experiences and perceptions during the learning process, and the positive and negative factors influencing their SRL efforts. The study aims to identify the specific impacts of these factors on students' SRL practices and analyze which aspects exert the greatest influence. This analysis will assist students in accurately identifying and addressing the difficulties and challenges encountered in the SRL process.
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1. Introduction
The success of learning in school depends not only on classroom teaching but primarily on the main strategies students use to cope with learning needs [1]. Ceylana [2] found the relationship between learning strategy and SRL: the more strategies students use or take responsibility for their own learning process, the more self-regulated they become.

Regarding SRL, Chinese university students’ classroom SRL is greatly hampered by teaching methods, mainly reflected in the contradiction between university students as the main body of learning and teachers as the leading part of classroom teaching [3]. According to Wang [4], a study of Chinese university students’ SRL, in the loose learning environment of universities and colleges, the diversified value orientation, learning objectives, and study schedule are autonomous and often make university students feel psychologically disoriented. Moreover, with the management form of “严进” (strict enrollment) and “宽出” (easy graduation) in China’ s universities, most undergraduate students have not formed SRL abilities enough to meet the needs of social development upon graduation, which is one of the main reasons why society criticize the quality of education in Chinese universities. Chinese university students’ SRL ability is generally not high; university students’ learning motivation and learning strategy component scores are significantly lower than the normal mode [5]. Moreover, the practice of SRL by Chinese college students is not in-depth enough, and the cultivation of SRL ability fails to attract general attention; thus, strengthening the guidance and cultivation of students’ scientific learning strategies has become an urgent problem to be solved [6].

Modern people should master modern science and technology to make their knowledge structure more adaptable, have self-learning ability, and update their knowledgeability with social needs and changes [7]. Therefore, mastering SRL and using learning strategies meet students’ needs and help students adapt to the changing and developing social environment.

This study adopts a qualitative research method by exploring and integrating the use and implementation process of current undergraduate students’ SRL strategies. It hopes stakeholders (e.g., universities and educators), including students, can understand how and what SRL strategies undergraduate students implement to achieve the desired learning effects, experiences, and feelings in the learning process. This study also explores the factors that influence students’ SRL study, the specific analysis of these positive and negative factors, and which aspects impact their SRL study most. This endeavor can accurately help students to identify and solve the difficulties and challenges encountered in the process of SRL. This study hopes to share how to correctly and effectively use SRL learning strategies to improve undergraduate students’ SRL learning ability and help them to improve their overall performance in university. Furthermore, an in-depth understanding of the main SRL strategies, the level of SRL ability of Chinese undergraduate students, and different influencing factors would help put forward further development measures based on solid grounds. This study not only focuses on individual students’ learning strategies but also examines the impact of various factors on SRL learning, proposing targeted development measures. Furthermore, this research provides insights into the application and promotion of SRL strategies from the perspective of Chinese university students, offering valuable contributions to SRL research on a global scale. The study also identifies the problems and challenges students encounter in using SRL learning strategies on the basis of research results.

This study will answer the following questions: 

1. What are the main learning strategies Chinese undergraduate students choose in the SRL study? What strategies work best?

2. What are the main factors affecting the students’ SRL strategies? How/in what way do these factors affect the success of SRL?
2. Literature review

2.1. Definition of SRL
Schunk and Zimmerman [8] examined whether students’ SRL should be determined according to their task conditions, that is, how they “choose participation, choose methods, control time limit, control learning results, control material environment, and control social environment in the process of learning”. Pintrich [9] defined SRL as a learning process in which learners actively and constructively identify learning objectives to monitor, regulate, and control motivation, cognition, and behavior. Pang [10] believed that SRL is a process in which learners are responsible for actively constructing their own learning. Constituting SRL has different aspects, including setting goals, using effective strategies to organize learning, supervising learning performance, having self-perceived motivation, and holding a positive belief in ability, which are related to students’ learning. Besides, Goda et al. [11] argued that high-level SR learners can take advantage of a hybrid learning environment to control and manage their learning plans in daily life. To sum up, in the process of SRL, students have the characteristics of enthusiasm and initiative. They need to be responsible and control and manage their own learning. Moreover, SRL requires students’ learning ability and awareness of self-regulate studying. In this process, students must have the ability of decision-making, management, self-control, and other relevant abilities to achieve SRL successfully.

Benson and Voller [12] confirmed SRL from the perspective of technology and psychology; that is, from the perspective of technology, SRL is a kind of learning behavior separated from the framework of educational institutions and without the intervention of teachers; from a psychological point of view, SRL is an ability to make learners more self-management learning; the technical level focuses mainly in the ability to control their own learning without teachers. The different definitions of SRL illustrate the complexity of achieving SR. In the process of students’ SRL, some researchers believe that it is a learning behavior that requires teachers’ intervention. For instance, Xhaferi and Xhaferi [13] argued that teachers are responsible for providing students with best practices to help them become self-regulated learners. Liu defined the SRL of undergraduate students as that students consciously and actively study under the correct guidance of a teacher. According to their own foundation and learning characteristics, students consciously determine the learning goals, formulate a learning plan, and choose suitable for their own development and requirements of learning content.
2.2. Learning strategies and SRL

Learning strategies help learners reflect on their own learning styles and aim to improve the learning process. They help learners to understand themselves as “learners,” identify their difficulties and abilities in learning, anticipate and fill gaps and needs in the learning process, and seek help [14]. Pintrich et al. [15] and Zimmerman and Martinez-Pans pointed out that students’ motivation levels and the use of appropriate learning strategies in places play a key role in success at school and in their future lives. Students can achieve SRL, especially in higher education, when they develop conscious, reflective, critical thinking and the ability to use strategies for SRL [16].
Self-regulated learners tend to use different learning strategies in their SRL. In the process of SRL, Marisi [17] defined learning strategies as actions, steps, and techniques students use to improve their learning level. Similarly, according to Fiorella and Mayer [18], learning strategies are cognitive or behavioral activities carried out by learners to acquire knowledge. Pintrich found that self-regulated learners respond more positively to the information provided by others and actively create learning strategies, goals, and meanings in the learning process. Moreover, students with strong SRL ability and good academic performance are likelier to use strategies in frequency and appropriateness than other students. In modern cognitive psychology, researchers generally divide learning strategies into two domains: cognitive strategy and meta-cognitive strategy.

2.3. Factors affecting SRL 

The use of SRL strategies as a part of the SRL process has different factors contributing to its effectiveness. Learning strategy refers to the combination of learning regulation and methods learners use in a particular learning environment to improve learning efficiency, adjusting to various factors affecting learning activities [19]. The implementation of SRL strategies is related to learners’ autonomy. For example, Effeney, Carroll, and Bahr [20] claimed that students with strong learning abilities are more self-reliant than those with less capable students, which may reflect higher levels of self-regulation skills, as well as higher levels of other factors that support SRL learning, such as self-efficacy and motivation. Another factor affecting SRL activities is the learning environment. Previous research has shown that learning practices or learning environments that provide students with control over the learning process and opportunities for SRL may also benefit the development of intrinsic motivation [21]. According to Li, Chen, Shi, and Chen [22], interest in major, planned study, regular lifestyle, and self-confidence significantly impact SRL. In addition to the influence of individual cognitive ability factors, family, peer, mentor, educational environment, and student personal characteristics are also the influencing factors of SRL [23]. According to their study, a preliminary understanding of self-regulation, ambition, high self-esteem and self-efficacy, good academic performance, personal desire, positive attitude, self-confidence, self-encouragement, and religious beliefs promote self-regulation.

2.4. Significance of the study

Improving learning capacity is essential to address the major problems higher education faces: adapting to the increasing number of students, the increasing diversity of students’ backgrounds, the increasing number of postgraduate students, and preparing for lifelong learning. Ozer [24] believed that learning strategies have essential functions: learning strategies improve students’ learning awareness, enhance learning efficiency, enable students to learn independently, make students study consciously and happily, and lay a foundation for students to continue to study after class. As a result, this study explores the use of SRL strategies by Chinese undergraduate students through qualitative research and face-to-face interview data collection. This study investigates the choices of SRL strategies of undergraduate students and the factors that affect their choice of strategies.

The research results can help undergraduate students understand their needs when using SRL strategies. The research data can be fed back to university educators to understand the gaps in students using different SRL strategies. Distance learning is critical during the COVID-19 pandemic, but it is challenging because it does not have the normal level of teacher-student or student-student interaction in a physical classroom. Students may feel less focused and less motivated to study independently in class, demonstrating the need to embrace SRL learning as a skill to learn effectively during and after the COVID-19 pandemic [25]. 

2.5. Theoretical framework

Zhou, Jing, and Li defined the scope of university students’ SRL strategies as a comprehensive series of learning methods and techniques adopted by undergraduate students to improve the learning effect and efficiency during the whole university learning process and choose different strategies in the specific learning environment and learning process. Students need to plan, monitor, and control their learning in a self-regulating way, primarily in the process of self-study outside the classroom [26]. Based on their theoretical research, the scope of learning strategies for undergraduate students in this study includes using strategies throughout the university learning process.

Regarding the classification of SRL strategies, this article will apply the theory from [27], as an SRL strategy division basis. That is, SRL strategies include cognitive strategies, meta-cognitive strategies, and resource utilization strategies. Cognitive strategies include students using basic and complex strategies to process information from texts and lectures. That is, cognitive learning strategies include repetition (e.g., repeating the words over and over to oneself to help in the recall of information), elaboration (e.g., paraphrasing, summarizing), regulation (e.g., outlining, creating tables), critical thinking (e.g., assessing students’ use of strategies to apply previous knowledge to new situations or make critical evaluations of ideas), and meta-cognitive learning strategies include planning (setting goals), monitoring (of one’s comprehension), and regulating (e.g., adjusting reading speed depending on the task). Learning resource utilization strategies include time and study management, environmental management, effort management, and seeking support.

3. Methodology

3.1. Procedure 

Our data were collected from two comprehensive universities in the south of China. Each university has a population of 20,000–30,000 students. We obtained the contact information of their administration office from the official website and sent them our research outline. After gaining permission to interview, we received a call from the student affairs office. We also get information about students in various majors through this department. We recruited students from different majors to participate in the interview through email and snowball method. The participants were informed that they could refuse to answer any question, pause, or stop the interview at any time if they felt uncomfortable [28]. For the convenience of students, our interviews focused on the school’s library, so we also obtained access permission to the library. Each interviewer was given a gift card.

3.2. Design of the study

This article uses qualitative research methods [29] to gain a deeper understanding of the choice and use of students’ SRL strategies and to reveal the factors that influence the implementation of their SRL strategies. Qualitative methods can serve humanity by providing knowledge that targets social problems and enables participants to define in their own terms what is centrally important to their own experiences. The range of students participating in the study included freshmen to senior students, with 40 students. They all try and use various learning strategies at different levels in their SRL.

Table 1 shows that participants are from five majors: Accounting, Computer science, Chinese literature, Preschool Education, and Marketing. Sophomore students had the most participants with 13 students, followed by juniors with 10 students, freshmen with 8 students, and seniors with 9 students. The participants included 19 male students and 21 female students. 

3.3. Data collection

We collected qualitative data through face-to-face interviews. Each interview lasts approximately 30 minutes. The interviews covered demography, academic performance, and the survey on students’ selection and use of SRL strategies. The following are samples of our interview questions: How do you choose learning strategies in the process of SRL? Why did you choose these strategies? All interview questions follow the themes, and students are encouraged to respond extensively to relevant questions.

 Interviews provide a way to understand the context of people’s behavior, thus allowing researchers to understand the meaning of behavior. Interviewing allows us to contextualize behavior and provides access to understanding their action [30]. We conducted interviews to gain insight into the reasons behind this behavior of students choosing the SRL strategy. In the quantitative data collection process, we determine the main sources of students’ SRL strategies and the factors (positive and negative) that affect the application of the SRL strategies. Based on the qualitative research results, this study provides enlightenment and suggestions for improving students’ SRL strategies and overall learning performance. 

3.4. Data analysis

Maxwell [31] defines coding as the occurrence of a set of categories from raw data. During the qualitative data classification of this study, we divided the original data into meaningful segments and then named these segments. These named fragments constitute the code. The information contained in each text, phrase, and sentence is selected as a unit of meaning. All authors participated and reviewed the initial code for similarities and differences and collectively collected similar codes and categories. The groups that compose a similar code appear with the topics presented in the Results section. We also used a constant comparison method [32] to compare cases and refined, extended, or deleted categories/themes as needed.

4. Findings, results, and discussion

This study investigates Chinese undergraduate students’ choice of learning strategies in the process of SRL and the factors affecting the implementation of these strategies. These topics were discussed during the student interviews. The data results are presented below.

4.1. Cognitive strategy

4.1.1. Organizing and summarizing the key points of study contents specifically and constantly 

Organizing and summarizing the learning content’s main points specifically and constantly (n=12) are the second most popular SRL strategy. Organizational strategy is to find out the hierarchical relationship between learning materials to help with memory and understanding; it is used to understand learning materials deeply, including selection points, outline, and organizational views. [33]. In this study, students who use this strategy will organize and summarize the knowledge points and key contents they have learned in the class and then further explore these key knowledge points and learning content meticulously and deeply. Besides, some students will also try to recite these knowledge points to get a better learning effect. The participants consider this strategy one of the most effective learning strategies. Nine of the twelve participants who chose this strategy believe it is effective for their SRL and has a promoting effect. Students using this strategy responded as follows:

Participant 3: In the process of rearranging the key learning contents, I once again reviewed what I had learned. It also helps me to keep track of what I’ve learned and what needs to be studied.

Participant 6: This strategy is effective for me. At the beginning of university, I did not know 

How to study, so I spent a lot of time on the study of non-key contents, leading to a rush of time near the end of the semester. Then, I learned to focus on reviewing the key points, namely, precise review/studying.

Two juniors who are the top academic performers in their class are skilled in using SRL strategies, alternately using different strategies, and clearly understand their own strategies and abilities.

Participant 1: I will explore the overall condition of the courses, list the main contents, create a study plan and arrange the study period. I will complete the study plan every day, summarize it and repeat it every day. After learning the main contents, I will supplement my study with other extracurricular materials. I’ll summarize the key points of the course and all the points that might be on the exam at the end. In the final step, I will consolidate my study by constantly practicing different relevant questions.

Participant 13: Personally, I think it is very effective to categorize and summarize the important knowledge points of the learning content. Finding a suitable learning method will give me satisfaction from the action plan. This satisfaction will make me motivated to study every day. Supplementing and summarizing after class are conducive to making knowledge systematic and comprehensive.

Some students said they could only achieve study effects in a short period by simply summarizing the key learning content. Therefore, applying this strategy requires a certain degree of sustainability in time to obtain an obvious effect of improving learning efficiency.
4.1.2. Using Internet platforms 

Another cognitive strategy is using different online platforms to succeed in SRL. This SRL strategy is mainly fulfilled through various platforms on the Internet (n=9), for example, Bilibili, Xiaohongshu, and Zhihu. Students mainly watch video clips (generally 5–8 minutes) with different information types on these platforms, such as picture words and pure text. Students mainly collect and access different latest learning materials and information, as well as learning and examination experiences shared by others. 
Participant 24: Online platform searching can not only help me find the corresponding information but also expand the knowledge content, which I have never been exposed to. Bilibili has many Up Zhu (bloggers/vloggers) who share much interesting knowledge in various aspects, and I can learn the knowledge outside the book.

Participant 39: I was very confused at first when I wanted to learn something new or enter a new field of study. Using the online platform of experience sharing enables me to know more about different ways of learning, which increases my learning experience and reduces the sense of confusion.

Participant 15: There is also the “tomato todo” learning strategy that I saw on the Xiaohongshu, which alleviates the tension of my learning atmosphere and improves the efficiency of completing tasks.

Some students reported that they still have a lot to try and experience. Some students also feel that the information is disordered when first using the online platform. Although the process will allow them to learn certain data screening skills, it wastes a lot of time. Moreover, some students indicate that irrelevant content would be found when searching for information and studying on different Internet platforms, which would reduce the efficiency of SRL.

4.1.3. Mind mapping

Three students chose mind mapping among cognitive strategies. Mind mapping grasps the relationship between various parts or elements on the whole and uses divergent thinking and radioactive thinking to visualize the correlation between things to improve memory efficiency and enhance the brain’s creativity [34]. The advantage of this strategy is that it helps students distinguish between some knowledge blind spots and that the clear framework can help students understand the knowledge structure faster and facilitate their review.

Participant 10: Mind mapping enables me to understand the knowledge structure and facilitate review quickly. Some subjects work well for this strategy, and it helps to sharpen my mind toward knowledge and get good test scores.

Participant 17: I use frame learning to sort out the books, according to the frame to study, and can effectively recall the content of the books. Knowledge points can be repeated multiple times, so it works for me in SRL.

4.2. Meta-cognitive 

4.2.1. Finding and taking online courses

Taking an online course is the learning strategy students consider using most in the SRL process (n=14). They use online courses for two main purposes: one is to study the knowledge points related to their courses in university, and the other is to obtain an analysis of the contents that are related to the exams they need to pass in the university (e.g., final exams, CET-4/6, and different certificate exams).

These online course videos are usually 30 minutes long or more. Some of these online courses are free, some are purchased according to students’ own needs, and some are freely provided by the university. Students choose this strategy to achieve SRL for the following reasons: 1) in online courses, students can choose teachers suitable for their own learning styles. 2) Videos from online courses can be watched repeatedly. 3) Watching online courses can be more focused on learning freely than studying with books. 4) Students in online courses can gain knowledge that is less taught or not taught in physical university classes. Three students state the following:

Participant 23: “Many teachers in online courses are very qualified and competent. I can choose a teacher who suits my learning style, and the online course videos can be watched repeatedly.

Participant 11: Online courses can help me to acquire some knowledge that I do not know or have never heard of, which enables me to develop a good habit of SRL without being disturbed by others, and self-learning can better discover my shortcomings during the studying process.

Participant 8: I watched videos on the Internet to study intuitively, analyze the data to consolidate, practice it to reconsolidate, check the omissions, and fill the gaps. It works better for me.

Three above students expressed the shortcomings of taking online courses as an SRL strategy, and they believe the difficulty to self-check and self-correct by using online courses for SRL. Another importance of online classes is that students cannot ask questions about information that is not covered in online classes timely. The key content explained in the online course is sometimes different from the key learning points explained by the teacher in the physical class at the university. One participant said the following:

Participant 30: “Sometimes online courses are not very effective because I feel that the efficiency and quality of online learning is not as good as the quality of face-to-face class with the teacher in the classroom. Moreover, the online course teachers and school teachers will explain the key content will be different. After all, different teachers have different styles. But it’s still useful for learning knowledge.”

4.2.2. Time Management-Making a Study Plan and Time Management Table 

Eleven students chose to make a study plan and time management table as their SRL strategy. This strategy involves making targeted learning plans and time management schedules according to their own learning progress and learning ability in line with the different learning contents. Seven out of eleven students consider this strategy as effective for their learning, and this strategy is one of the second most effective learning strategies that students consider after organizing and summarizing the key points of the study contents strategy. Their strategy is explained as follows:

Participant 12: Making a good study plan is an effective way of SRL for me. The study plan is made according to my personal learning process, which is more in line with my own learning situation.

Participant 1: Learning according to the plan keeps me motivated and able to achieve my goals effectively every day with a sense of achievement. The learning process does not need to be memorized by rote. I learn step by step according to the plan, which enables me to quickly adapt to the intense college life.

Although some students think that this strategy can improve their study and help them complete the learning tasks they have set, it can also be low efficient because it relies more on self-discipline. Moreover, different students facing different learning content lead to varying effects.

Participant 32: Making study plans and timetables is sometimes effective and sometimes not. I spend too much effort on making plans from time to time, but after the plan is made, I cannot follow the plan for various reasons. Sometimes, it is also decided according to the difficulty of my plan. If the plan is too challenging, I will give up halfway.

4.3. Learning resource utilization strategy - environmental management

4.3.1. Finding a quiet environment to study 

Environmental management in learning resource management is also an important part of students’ SRL strategy. Six participants choose to study in a quiet environment, such as a library and self-study room, when they want to implement SRL. These students chose this strategy to improve their learning efficiency. Students said that the main purpose of studying in quiet places is to avoid noisy environments (e.g., six/four-person dormitory) to improve learning efficiency and allow them to have space for independent thinking. Students said that they are more efficient in completing their learning tasks in the library and would be more immersed in the learning atmosphere. 

Participant 18: Before starting my self-study, I will create a relatively quiet learning environment for myself, such as the library or study room. A quiet environment can improve my concentration, which is effective for my study to some extent. It can make me quiet down and take the initiative to study under the influence of others in the library.

4.3.2. Mutual supervision SRL with classmates

Students who use this strategy feel more focused when studying with peers with the same learning goals (n=3). Studying with others who have the same studying objectives encourages students to study harder by themselves because learning begins to be competitive with their peers.

Participant 29: Mutual supervision between peers is effective for my SRL study. We can master the study areas that we are not familiar with and can adjust the learning content and plan. On the other hand, making my own learning plan helps me understand my own learning situation, eliminate my own weaknesses, and identify the knowledge that should be strengthened.

4.3.3. Downloading an app to supervise SRL 

The number of people who downloaded an app to remind themselves to study is the same as the number of students who supervised their study choices with their classmates (n=3). Students use these two methods to eliminate learning distractions and enable them to focus more effectively on learning tasks. Participant 33 states, “Downloading an app to supervise my own learning is effective for me, making me more self-disciplined. In the online cloud study room, everyone competes with each other and makes me more motivated to study.”

4.4. Factors influencing the implementation of SRL strategies

Different factors contribute to the effective implementation of students’ SRL strategies. The results show that undergraduate students’ interest in learning content positively affects SRL strategies use (n=12). They are more engaged and motivated to achieve SRL study if the learning content interests them. Participant 14 states, “Being interested in ones thing makes a difference in the proportion of my commitment to SRL, and I can take the initiative to overcome difficulties in the process of using learning strategies.”

The second positive factor is good and positive learning atmosphere (n=10). The data show that students have a high demand for a positive learning atmosphere, and they believe that the atmosphere of “studying together” can promote the effectiveness of their SRL. Participant 29 states, “A good learning atmosphere promotes me to participate in the learning process. People around me can lead me to study together, and we can discuss different assignments and questions together.”

The third positive factor affecting the implementation of SRL strategies is good self-discipline (n=9). Students said SRL is vulnerable to external interference, and self-discipline is an important guarantee for successfully implementing SRL strategies. Participant 13 states, “The reason why my SRL is successful is that I have strong self-discipline, which can help me control bad factors affecting the accomplishment of learning strategies and also help me adapt to the intensity of SRL”.

Furthermore, having a clear learning goal is the fourth factor that affects the successful implementation of the SRL strategy (n=6). This study shows that students’ desire for learning goals can urge them to succeed in SRL, but it takes willpower. Participant 16 states, “Knowing what I want makes me more motivated to learn, after setting learning goals, I need certain willpower to persevere in implementing strategies in SRL to achieve my goals”. 

The last factor that promotes students’ SRL comes from learning motivation. This factor is mainly reflected in students’ wish to improve their academic performance, SRL ability, and employ ability. 

Participant 20: The society needs the ability to learn independently. During the learning process, I have the desire to achieve the successful use of SRL strategies in a certain level, which strengthens my belief in SRL, so as to promote the success of my SRL and the improvement of my overall learning ability.

Some factors hinder the implementation of SRL strategies. Students indicate that mobile phones are the biggest factor in their SRL strategies (n=15). Mobile phones are a great temptation for them. They often cannot control themselves to play with mobile phones in the process of SRL, which makes them distracted. Besides, many entertaining videos and games on mobile phones will disturb them from their self-regulating study. Participant 28 states, “When I study alone, I always want to look at messages on my phone, and then reply, and so on. My plan for SRL strategies has been interrupted. The time passed quickly, and I barely learned something.”

The second influence on implementing students’ SRL strategy comes from the difficulty of knowledge (n=7). Our research found that the difficulty of learning content leads to a loss of interest and confidence during SRL. They feel powerless when they encounter difficulties in their study. 

Participant 31: New knowledge is too difficult, no one helps me in the process of SRL, and I don’t know what learning strategies are suitable for this stage. I study by myself at university. When I encounter difficulties, it is hard to find relevant learning materials, or the entry threshold is too high for some areas, and it is hard to keep learning with enthusiasm.

Moreover, the negative influence of a poor learning environment on undergraduate students’ SRL is also prominent (N=6). This problem is mainly reflected in the contradiction between the noisy living environment of undergraduate students and the fact that the places provided by the university for students cannot meet the needs of the students. 

Participant 36: I live in a six-person dormitory, so it’s hard to have quiet time to study independently and to fulfill my SRL strategies. There is no way to find a place to study in the library when the exam is approaching, and it is difficult for me to find other places where I can study independently.

The last factor that affects students’ SRL strategy negatively is the lack of firm willpower (n=3). The data show that students’ lack of willpower will lead to learning plans and goals failing. They cannot successfully carry out their learning plans and strategies and give up easily. Participant 9 says, “I don’t have enough willpower and concentration to study. I am easy to be affected by the outside world, so I can’t stick to the end”.

4.5. Discussion

4.5.1. Selection of SRL strategies

Taking online courses is the most popular SRL strategy among students. According to Wang [35], students use meta-cognitive strategies by using the Internet as a learning method. With the development of Internet technology, different kinds of teaching multimedia and learning videos are emerging, providing abundant learning resources for college students and creating SRL conditions for them [36]. Furthermore, Adam confirmed that self-regulated and collaborative learning are important features of online learning. Therefore, nowadays, with the popularization of Internet use in universities, students bring the convenience of the Internet to their learning effectively when choosing learning strategies, which contributes to online classes as an SRL strategy for the largest number of students.

The computer-based learning environment is closely related to SRL. Learning environments based on ICT support the acquisition of SRL skills by indirectly promoting using cognitive and meta-cognitive learning strategies [37]. Internet-based learning strategies account for the most used SRL strategies. In terms of the specific implementation of strategies, the qualitative research data of this study reveal that students using these SRL strategies can realize/understand the advantages and disadvantages of the learning strategies they adopted. Moreover, students who use meta-cognitive strategies can also fill in the gaps and reflect on different learning strategies. However, in the process of SRL, given that students can only rely on their own learning, participants often regard teachers in online courses or people sharing learning experiences and skills on different online platforms as a guiding role. When they do not know how to study correctly, they still need to have a role called “teacher” as a guide to point the way for their path to the success of SRL.

Another meta-cognitive strategy is the time management strategy, which Zimmerman and Bandura [38] regard as an effective SRL strategy. In the process of using this learning strategy, students effectively use and implement their own learning plan, and they also realize that they can achieve their own self-learning goals according to this strategy. Participants who chose this strategy believed that this study strategy was effective because the learning plan and time management table enabled them to study with goals. According to the study plan and time management table, students understand their study situation and practice more on the weak parts. Students using this strategy believe that their self-study ability is improved. With a study plan and time management schedule, they are motivated and able to accomplish their goals effectively daily, and their sense of achievement strengthens. However, students’ self-discipline and plan execution will affect the concrete implementation of this strategy. The biggest reason for the failure of this strategy comes from the lack of self-discipline and the execution of their plans. Although some can make plans, some students give up after encountering obstacles in implementing the study plans and management tables.

4.5.1.1. Cognitive strategy

Organizing and summarizing the key points of study contents and study specifically and constantly has a positive promoting effect on students’ learning, and it is the most effective strategy for students to improve their academic performance in this study. According to Karademir and Akgul [39], higher-achieving students see themselves as successful and have more effective SRL skills. His view also shows that the skills of SRL are positively correlated with academic performance; that is, the stronger the skills of SRL, the higher the academic performance. This result is consistent with current study results, and the current data further reveals how self-regulated learners apply these strategies and learning methods concretely. For example, the reason is that organizing and summarizing knowledge points in this learning strategy enables students to achieve the effect of precise learning. In repeated reading and studying of knowledge points, students can consolidate and perfect the original knowledge and deepen their understanding and impression of knowledge points. Thus, they can quickly and conveniently combine knowledge points to grasp the amount of content learned effectively. In addition, the students also gained confidence during the learning process, which significantly affected their implementation of the SRL. However, this learning process requires continuous maintenance to achieve good learning results and academic performance.
Furthermore, the two juniors whose academic performance is in the upper place are skillful in using this strategy. They know the timing and extent of using this strategy. Goda supported that students with strong SRL ability and good academic performance are more likely to use frequency and appropriate strategies than other students. However, Pang proves that summarizing strategies is more difficult for students because it requires students to identify important and unimportant information, explain and understand the learning materials, extract the main ideas from them, and finally organize the key components into a whole. In other words, students must use and implement this strategy to develop different abilities, such as identifying and integrating information. Therefore, although the SRL strategy is the most effective strategy, most people do not choose it.

Another popular cognitive strategy is using Internet platforms (Bilibili, Xiaohongshu, and Zhihu).  The main purpose of these participants using these platforms is to watch relevant studying skills and test preparation videos and listen to studying advice from experienced people. Students mention that the explanations of their study from some up-loaders on these online platforms are easy to understand, which is not as obscure as books, and can help them understand knowledge points they cannot figure out. By sharing knowledge content and experience on online platforms, they believe that they can find a more scientific and systematic learning framework and ideas and understand different people’s views on study problems/questions while exerting their SRL ability.

The use of online platforms has been quite popular among undergraduate students at this stage, and they also realize how to use network resources to carry out effective SRL. When using ICT, learners can control when, what, and how they learn, regardless of time limitations, study space, and printed materials. However, using network learning also has challenges. For example, learners based on network teaching face great challenges. First, how to access multiple resources, evaluate complex data, think creatively, and communicate effectively; the second is how to design web teaching as content to facilitate their learning.

4.5.1.2. Resource management strategy

Environmental and effort management in learning resource management are also important to students’ SRL strategy. The resource management strategy promotes various conditions and environments to provide supplementary functions to learners’ learning [40]. Six participants choose to study in a quiet environment, such as a library and a self-study room, in the process of SRL. The strategy is mainly reflected in environmental management and effort management in two aspects. Regarding environmental management, students mainly tend to find quiet or suitable learning places to improve their learning efficiency. In addition to the role of mutual supervision, they can learn from each other for the content of SRL. However, a person’s lack of commitment to study will negatively affect the peers who study together. Regarding effort management, the number of people who choose to supervise their own learning offline and online is the same (three participants); they download an app to manage their learning or find classmates to supervise their learning. The effect of the participants downloading the app to remind the students of their studies was not particularly effective. They will join some cloud study rooms for the study app. Competition in the cloud study room with other students for learning progress makes them more motivated to learn and can shorten the time of using mobile phones for entertainment[41]. However, similar to time management strategies, this strategy is difficult to achieve because it relies on 100% self-discipline. For example, some students will turn off the app and continue to play with their mobile phones.

4.5.2. Negative and positive factors affecting the implementation of SRL strategies

This study investigates Chinese undergraduate students’ choice of SRL strategies and the positive and negative factors that affect the effectiveness of their implementation of these strategies. This study finds that the effectiveness and success of student SRL are closely related to the factors influencing the implementation of student self-directed learning strategies. The positive factors affecting the success of SRL have external factors such as the learning atmosphere and the establishment of learning objectives. From the perspective of individuals, the factors focus on their interest in the learning content and their self-discipline. Literature has shown that interested people become more likely to pay attention to it, orient toward it, and eventually learn about it. According to Zhang and Liu and Li, learning interest is one of the main factors affecting SRL. The results of this study also reveal the influence of interest on undergraduate students’ SRL, and this study shows that interest in the learning content has the greatest positive impact on their success in SRL. The present study discovers that the higher the interest in learning content, the better the performance in the SRL process. Moreover, they tend to take the initiative to solve the difficulties encountered in implementing SRL strategies. Furthermore, a high degree of self-discipline is also one of the necessary factors for students to succeed in SRL. It helps self-regulated learners avoid adverse factors in the learning process, thus contributing to the success of SRL strategy use.

The negative factors that affect the successful implementation of SRL mainly come from external factors, particularly mobile phones. Mobile phones have the greatest negative impact on the effectiveness of undergraduate students’ SRL strategies, which may be related to the improvement of students’ use of mobile phones and the convenience of mobile Internet access, confirmed that university students spend less time learning through online media. Although 96.84% of them said they would use online media for learning, 82.29% believe they were prone to over-dependence on the Internet while using it, and 64.06% think that they will spend more time on entertainment than studying by using new online media. Furthermore, this study discloses that knowledge difficulty ranked second in the negative impact on students’ SRL. Participants believe that SRL mainly depended on themselves. In their learning process, the learning challenges caused by the difficulty of knowledge are the main reason for them to give up their SRL, and they often have difficulty finding a suitable SRL strategy under this circumstance, putting themselves in a dilemma.

The SRL environment is also an aspect where students hope to improve. Given that most of them share a dormitory with 4–6 people and the living environment is relatively noisy, they want high-quality (e.g., quiet and uncrowded) SRL space available to them. Besides, students’ willpower also plays a vital role in the process of SRL. Our study shows that students’ insufficient willpower is one of the main reasons for the ineffective implementation of their SRL plans. In fact, learning beliefs and the use of learning strategies are strongly correlated. Paulsen and Feldman believe that college students with rich learning experiences and strong beliefs would adopt more educational, productive, and dynamic strategies. In the process of SRL, the motivation component encourages people to learn, whereas the willpower component controls people’s learning behavior, enabling learners to overcome difficulties and persistence. The study data show that insufficient willpower affects the effective implementation of students’ self-learning strategies, thus hindering the success of their self-learning behaviors.
4.6. Implications and limitations
This article has two main contributions. First, we adopt the qualitative research method for the first time to specifically study and analyze the choice and use of SRL strategies of Chinese undergraduate students. Second, we divide the factors affecting the implementation of these strategies into positive and negative categories, which can help students use the strategies more accurately to improve their overall performance and learning ability in the university’s SRL process. Although the number of participants in the qualitative study data reached 40, covering students from freshman to senior year and from different majors. However, our study sample was concentrated on universities in southern China, belonging to the developed regions of China, which led to the lack of diversity in the background of participants. Future studies will expand the data sample to different regions (such as areas with less developed educational resources). Moreover, quantitative research methods will be considered to obtain more extensive data coverage to analyze the relationship between SRL strategies and influencing factors.

4.7. The Guidance of SRL Strategies - Teachers’ Intervention

According to the data, students in the SRL strategy will use the Internet as the medium, whether students are looking for teachers who suit their learning style, acquiring knowledge, collecting materials and information about the examination, and learning and sharing experiences on the online platform, students look for a role of “guidance.” Without formal training on the effective use of learning strategies, students are likely to follow their potentially misleading experiences in initial learning and continue to use ineffective learning strategies; thus, teaching students effective learning strategies and how to use them is important.

Moreover, students still face challenges in using SRL strategies. For example, although time management strategies and making a study plan and a time management table positively impact their academic performance, students still experience difficulties in making, implementing, and adhering to the plan. The development and application of SRL strategies need the support of teachers as motivators and facilitators.

Students receive little targeted training and practice in developing learning strategies. Instead, they stumble upon an effective strategy only when they accidentally change their methods and find that one works better than the others. Therefore, teachers’ support is needed to cultivate students’ awareness of strategies, identify learners’ needs in the use of strategies, and adopt different strategies to make them become independent learners and eliminate many obstacles in education. This study argues that, in the process of SRL, teachers’ intervention and guidance, to a certain extent, are needed to help students overcome the challenges and difficulties in the implementation of SRL strategies caused by different adverse factors in SRL. The intervention degree of teachers or schools on students’ SRL strategies should be considered according to students’ learning environment, content, difficulty, purpose, ability, and other relevant aspects. Studies have shown that, under the guidance of the teacher, most students were able to execute a strategy taught by the teacher in real time; however, when asked to solve problems or complete similar tasks on their own, they seemed to show no such knowledge. Therefore, one of the important purposes of teachers’ intervention is to train students to find or create their own suitable SRL strategies and to train them to be aware of how to deal with difficulties and challenges while implementing strategies. For example, making a study plan and time management table are the most effective among all SRL strategies, but some students encounter difficulties in the implementation stage and choose to give up. At this time, the guidance of teachers is particularly important to help and motivate students to persevere in studying. Given that students are quite fond of external motivation, such as from their teachers, when teachers tell their experiences, provide guidance, encourage students, and give advice, they become motivated for SRL.

4.8. Teacher training

Teachers themselves do not believe that teaching involves the development of effective learning strategies. Teachers need to be trained in SRL because they probably did not receive any training during their prior preparation period. According to the findings from, teachers need to be trained in the theory and model of SRL to understand how to maximize student learning. Therefore, schools must consider how teachers can instruct students to use SRL strategies and how to train university teachers’ guidance skills for SRL strategies. Moreover, schools can also try to link teachers’ teaching workload with guiding students’ SRL to stimulate their investment and passion in guiding students’ SRL. Teachers also need to update their knowledge constantly and improve their professional abilities to meet the increasing demands of students for different kinds of knowledge and skills.

5. Conclusion

Overall, the most selected strategies for SRL are not the most effective ones, and the most effective learning strategies may not be suitable for everyone. Therefore, on the basis of understanding different strategies, individuals should put them into practice and adjust them in combination with different relevant factors, such as their learning ability, environment, condition, and learning content, to extract the most appropriate SRL strategies for themselves. This study on the selection and implementation of students’ SRL strategies can help students with similar situations or those experiencing SRL challenges as a reference for identifying suitable strategies to improve their overall performance in university. Teachers as guides should also contribute to promoting undergraduate students’ SRL and acquiring correct strategies. Students’ SRL strategies are closely related to their school performance and future employability. Therefore, teachers, universities, and students should participate in successfully implementing SRL strategies. Stakeholders must also work together to improve students’ overall learning and performance.
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Table 1

Demographics of responding students

	Characteristic
	Option
	(N=40)

	Class
	Freshman
	8

	
	Sophomore
	13

	
	Junior
	10

	
	Senior
	9

	Gender
	Male
	19

	
	Female
	21

	Major
	Accounting
	7

	
	Computer science
	9

	
	Chinese literature
	8

	
	Preschool education
	10

	
	Marketing
	6


Table 2

Categories of learning strategies

	Dimensions of learning strategies 
	Sub-components

of learning strategies 
	Strategies used by the responding students 
	N=40

	Cognitive strategies
	Repetition, elaboration, regulation, and critical thinking
	-- Organizing and summarizing the key points of study contents specifically and constantly

- Using online platforms like Bilibili (哔哩哔哩), Xiaohongshu (小红书), and Zhihu (知乎)
	12

9



	Meta-cognitive 
	Planning, monitoring, and regulation 
	- Taking online courses

- Creating a study plan and a time management table
	14

11

	Resource management 
	Time and study management, environmental management, effort management, and support seeking
	- Finding a quiet environment to study 

- Downloading an app to supervise SRL

- Mutual supervised studying with classmates/friends 


	6

3

3




Table 3

Categories of the Factors

	Theme
	Code
	N=(40)

	Positive factors
	Interest 

Good and positive learning atmosphere

Strong self-discipline

Clear learning goals

Motivation (academic performance/employment)
	12

10

9

6

3

	Negative factors
	Mobil phone

Difficulty of knowledge

Poor learning environment

Lack of willpower in study
	15

7

6

3


