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Introduction: Understanding the role of academic and emotional self-efficacy in the relationship between mindful attention awareness and academic self-regulation among university students can help enhance students’ academic performance and well-being by illuminating the psychological processes linking mindful attention awareness to academic self-regulation. Studies link mindfulness with self-regulation; however, whether academic and emotional self-efficacy mediates this correlation among students has yet to be studied.

Methods: We test a structural model to clarify these relations and their implications for academic performance. This study examined the relationship between mindful attention awareness and academic self-regulation, exploring the mediating roles of academic and emotional self-efficacy. Survey research has been used in the current study. The Mindful Attention Awareness Scale (MAAS), the Academic Self-Efficacy Scale (ASES), the Emotional Self-Efficacy Scale (ESES), and the Academic Self-Regulation Scale (ASRS) were administered with undergraduate students (n = 647), most were female (77.1%), aged between 18 and 24 (74.5%), and enrolled primarily in undergraduate programs (91.8%). Most participants were studying humanities and social sciences (56.9%) and resided in the Asian region (87.8%).

Results: The results showed that academic self-efficacy positively affects self-planning, self-monitoring, self-instruction, and self-reaction. No significant relationship emerged between the self-evaluation subscale of academic self-regulation and academic self-efficacy. Mindful attention awareness did not show statistically significant correlation with emotional self-efficacy.

Discussion: Our study results demonstrate that academic self-efficacy is a key construct linking mindfulness practices and academic self-regulation, but emotional self-efficacy did not mediate the relationship between mindfulness and academic self-regulation, highlighting the need for more rigorous research into its role in academic contexts.
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Background

Student academic performance has long been a central focus of educational research, leading to the development of innovative approaches aimed at enhancing academic achievement at the university level (Aldbyani et al., 2024; Alhadabi and Karpinski, 2020; Al Husaini and Shukor, 2022; Alyahyan and Düştegör, 2020). Among the most prominent concepts associated with academic performance and well-being are mindfulness, self-efficacy, and self-regulation. These variables significantly contribute to outcomes related to university students’ academic performance and well-being. Understanding the interaction between these concepts is crucial for developing interventions aimed at enhancing student achievement and well-being.

Self-efficacy is defined as an individual’s belief in their ability to perform the actions necessary to achieve specific outcomes. It has been shown to be correlated to high motivation and improved academic performance. In the current study, we focus on both academic self-confidence and its emotional aspects (Al-Abyadh and Abdel Azeem, 2022; Wasni et al., 2024; Zammitti et al., 2025; Zheng et al., 2021). Academic self-efficacy influences students’ motivation and performance (Olckers and Harumavamwe, 2025; Guo et al., 2025; Zou and Chen, 2025), and emotional self-efficacy is also linked to the ability to overcome stress and emotional challenges (Guo et al., 2025; Yang et al., 2025).

Academic self-regulation (ASR), the student’s ability to manage and control their learning environment and work towards the successful performance of tasks (Hwang and Oh, 2021), is a critical variable for academic success and play a pivotal role in achieving academic achievement and personal development (Bylieva et al., 2021; Fan and Cui, 2024; Hj Ramli et al., 2018; Keye and Pidgeon, 2013; Ma and Ishak, 2024; Peteros, 2024; Salleh et al., 2021; Williams, 2020).

Mindfulness involves being fully present in the moment with a sense of open, nonjudgmental acceptance and it is associated with mental health and cognitive performance among university students (González-Martín et al., 2023). It refers to awareness of emotional processes and brain functions and focusing on the present moment (Fakılı and Özdemir, 2024). Mindful attention awareness is associated with psychological well-being and active engagement in academic activities. Badawy’s (2023) study showed that mindfulness predicts increased academic engagement among university students. Menges and Caltabiano (2019) reported that mindfulness training led to significant improvements in academic self-efficacy and psychological well-being among university students. Despite these findings, the mechanisms by which mindful attention awareness affects learning responses have not been sufficiently explored, particularly the mediating roles of academic and emotional self-efficacy. It is important to consider research in this area and reflect the findings of this research in developing targeted interventions that promote effective learning strategies in higher education.

Several studies highlight the relationship between mindfulness, self-efficacy, and academic self-regulation, particularly among undergraduate students (Fan and Cui, 2024; Hj Ramli et al., 2018; Keye and Pidgeon, 2013; Salleh et al., 2021; Williams, 2020). The effect of mindfulness on academic self-regulation has been documented in a number of studies (Abdollahi and Isanejad, 2024; Khng, 2023; Ojell et al., 2023; Razza and Brann, 2025), but the pathways through which mindful attention awareness affects academic self-regulation are not fully elucidated. Specifically, the potential mediating roles of emotional and academic self-efficacy in this relationship warrant further research to enhance the learning process in higher education institutions.

The current study is based on social cognitive theory (Bandura, 1986), which addresses the interaction between personal, behavioral, and environmental factors. Some studies indicate the role of mindfulness in developing self-efficacy, which enhances self-regulation. Fan and Cui (2024) found that mindfulness and self-efficacy independently predicted psychological well-being, and self-regulation among Chinese learners of English as a foreign language. In addition, Aldbyani et al. (2024) highlighted the mediating role of academic self-efficacy in the relationship between mindfulness and academic competence among international students.

By explaining the mediating roles of academic self-efficacy and emotional self-efficacy in the relationship between mindful attention awareness and academic self-regulation, the current study provides insight for educators in the higher education sector. Understanding the mechanism by which academic and emotional self-efficacy influence the relationship between mindful attention awareness and academic self-regulation can help design mindfulness intervention programs aimed at enhancing students’ beliefs in efficacy, goal attainment, and self-regulation skills, thus contributing to improved academic performance and well-being in undergraduate students. This study aims to achieve two objectives: (1) to examine the relationship between mindful attention awareness and academic self-regulation; and (2) to investigate the mediating role of academic and emotional self-efficacy in this relationship. We hypothesize that mindful attention awareness is statistically significant predictor of academic self-regulation and academic and emotional self-efficacy have a positive mediating effect the relationship between mindful attention awareness and academic self-regulation.



Literature review


Mindful attention awareness and its relationship to academic self-regulation

Mindful attention awareness involves paying attention to the present moment without judgment, trust, acceptance, and patience (Brown et al., 2025). It is a mental state of paying attention and awareness to events occurring in the present, shifting attention to what is happening now in an accepting and non-judgmental manner. It is the ability to focus attention on an experience occurring in the present moment in a non-judgmental manner, accepting the present experience rather than attending to memories, future planning, worrying, or even acting automatically without awareness. With a high level of awareness and focus on the present moment, acknowledging and accepting it without preconceived notions about the situation or emotional reactions, understanding oneself more clearly and better, freeing oneself from previous mental constructs, seeing and understanding others more clearly, and living in a way that is joyful and fulfilling (Treves et al., 2024). Academic self-regulation refers to a student’s ability to manage his/her own learning processes. He/She can set academic goals, monitor progress toward achieving those goals, and adjust strategies to meet the demands of specific circumstances and situations (Ham, 2025). The relationship between mindful attention awareness and academic self-regulation is a significant topic of scientific research, as the outcomes of this research are expected to provide specialists with important insights into how to improve students’ academic performance (Milaré et al., 2025).

The role of mindfulness in the educational settings is based on the idea that developing awareness of the present moment reduces stress in student, improves his/her memory, and enhances students’ ability to self-regulate the learning process (Hayat et al., 2025). Academic self-regulation theories assume the importance of goal setting, self-assessment, and self-monitoring in fostering academic success (Milaré et al., 2025). The literature suggests that mindfulness increases academic self-regulation abilities in academic settings (Abdollahi and Isanejad, 2024; Khng, 2023; Ojell et al., 2023; Razza and Brann, 2025). Fan and Cui (2024) found that mindfulness significantly predicted well-being among participants of English as a Foreign Language (EFL) learners, and that self-regulation mediated the relationship between mindfulness and well-being. Their findings suggested that mindfulness may enhance students’ ability to effectively regulate their learning. However, other studies suggest inconsistencies regarding the mediating role of mindfulness. A study of Malaysian students found a strong relationship between academic stress, self-regulation, and mindfulness. Although, mindfulness as a mediator did not have a statistically significant effect on the relationship between academic stress and self-regulation (Hj Ramli et al., 2018). This discrepancy highlights the need for further research to determine the conditions influences self-regulation and to determine the role of potential variables such as cultural context or individual differences.

Farooq and Grewal (2024) investigated the relationship between mindfulness, some symptoms indicative of psychological disorders, and academic success among students. Their study involved 300 male and female high school students. Each participant completed the Five-Factor Mindfulness Questionnaire (FFMQ), which includes the mindfulness dimensions of observing, describing, acting with awareness, awareness of inner experience without judgment, and monitoring emotion. Farooq and Grewal (2024) also noted a statistically significant positive association between mindfulness and academic achievement, suggesting that higher levels of mindfulness improve academic success. The results also showed that mindfulness was negatively associated with psychopathological symptoms, suggesting that it may protect against mental illness. One study that investigated the impact of mindfulness on the academic performance of undergraduate students was conducted by Coo Calcagni and Escartín Solanelles (2018). The study sought to identify the impact of mindfulness on the academic performance of undergraduate students. The study involved 302 psychology students at the University of Barcelona in Spain, who were divided into an experimental and a control group. The results showed that students in the experimental group performed better academically than those in the control group. This demonstrates the role of mindfulness in undergraduate students’ academic performance. Huang (2021) reported that mindfulness can enhance cognitive flexibility in academic tasks. He studied the performance of a group of students on an online problem-solving task; some were asked to be mindful and others were asked to simply act. However, Huang’s sample size was small, and the intervention did not reach the level of formal training. In a quasi-experimental study, Hayat et al. (2025) studied mindfulness among nursing students. The results showed a statistically significant negative correlation between mindfulness and test anxiety (r ≈ −0.30) and a positive correlation with GPA. However, the authors relied on self-report measures and a single academic group, which limits generalizability.

The literature suggests that mindfulness is significantly positively associated with lower academic stress and higher academic performance. However, there are some aspects of these studies that should be taken into account, such as small sample sizes, the potential for more effective intervention programs, limited use of objective performance measures, and limited use of longitudinal studies.



Mindful attention awareness and its relationship to academic and emotional self-efficacy

The history of self-efficacy began with Bandura’s social learning theory. Bandura defined self-efficacy as individuals’ judgments of their own abilities and the regulation of action required achieving specific performance (Bandura and Walters, 1977). According to Bandura (1977), self-efficacy is a student’s belief that they have the ability to perform at a certain level and their confidence in changing life events while taking responsibility for implementing planned behaviors to bring about change and progress. Barnett (2024) argued that self-efficacy judgments for specific skills and general abilities are judgments about what an individual can do given the skills and abilities they possess. Thus, self-efficacy reflects expectations and self-perceptions of competence. Zulkosky (2009) identified the specific components of self-efficacy as cognitive processes by which an individual regulates his or her behavior through deliberate and specific goals. These personal goals are influenced by self-evaluation. Emotional processes are an individual’s beliefs about their abilities to regulate stress and depression they can experience in stressful situations. The locus of control is the individual’s awareness of the causes of events in his or her life and beliefs about internal forces such as effort, personal decisions, and thus the individual’s beliefs about his or her ability to perform a task.

Academic self-efficacy is a sub dimension of general self-efficacy that includes students’ beliefs about their ability to perform academic tasks at specific levels (Zou and Chen, 2025). It is thus the beliefs and judgments about personal achievement of academic goals, assignments, and academic development. It is the development and growth of activities, content, knowledge, interest in learning, and competencies such as research.

Emotional self-efficacy relates to students’ judgments about their abilities to manage their emotions to process emotional information correctly and effectively; it is a power variable that affects a student’s emotional state and performance. The term emotional self-efficacy combines the concept of self-efficacy in Bandura’s theory and the theory of emotional intelligence. Students perceive themselves as having a good balance between emotions and thoughts; they are able to regulate their own emotions, the emotions of others, thoughts, and beliefs in order to provide usable inputs for action. Emotional self-efficacy is a multidimensional concept consisting of self-regulation of emotions, the perception of emotions and using them to support thinking, understanding one’s own emotions, and the emotions of others (Yang et al., 2025).

There is interest in studying the relationship between mindfulness and academic and emotional self-efficacy. Studies have shown a statistically significant positive correlation between mindfulness and self-efficacy (Aldbyani et al., 2024; Badriyah and Hapsari, 2024; Karimi and Barati Hokabadi, 2025; Robin et al., 2025). Badawy’s (2023) study also concluded that academic self-efficacy mediates the relationship between mindfulness and university students’ cognitive and psychological engagement. However, the direction of this relationship has not been clearly studied. While it appears that mindfulness develops self-efficacy, it is possible that students with high levels of self-efficacy may be more likely to pursue mindfulness (Dai, 2024). Aldbyani et al.’s (2024) study demonstrated a statistically significant positive relationship between mindfulness and academic self-efficacy, and the role of mindfulness in enhancing well-being after implementing a short-term intervention program. This is considered an important indicator of the impact of short-term mindfulness-based intervention programs, not just long-term programs.

Regarding studies involving adolescent participants, such as Farooq and Grewal's (2024) study, relied on a cross-sectional design, mindfulness was positively associated with high school grades and inversely associated with psychological distress. A study in the field of sports indicates that developing mindfulness through a training program can reduce anxiety and burnout, while enhancing emotional self-efficacy (Menges and Caltabiano, 2019). Studies on the relationship between mindfulness and academic and emotional self-efficacy have shown that when mindfulness interventions are systematically implemented and combined with efficacy-building activities, students’ self-reports show reduced stress levels, increased resilience, and, in many cases, improved academic performance. All of these findings from the literature provide conceptual support for academic studies. But in conducting longitudinal studies, it is important to acknowledge the causal pathway between mindfulness and self-efficacy. Furthermore, studying the interaction between academic self-efficacy and emotional self-efficacy, and examining them as variables that mediate the relationship between mindful attention awareness and academic self-regulation, is crucial for developing interventions aimed at enhancing student achievement and well-being, and improving mental health and cognitive performance among these students.



Academic and emotional self-efficacy and their relationship to academic self-regulation

Academic and emotional self-efficacy are key determinants of self-regulation. There is a reciprocal relationship between self-regulation and self-efficacy. Academic self-regulation refers to a student’s ability to control and manage the learning environment, work, assume responsibility, and believe in the successful completion of tasks. It is similar to self-directed learning and has a significant impact on cognitive and constructive processes (Hwang and Oh, 2021). Academic self-regulation enables students to independently formulate their own knowledge without relying on others. It reflects the learner’s active participation in the learning process—behavioral, cognitive, motivational, and metacognitive—to enhance learning. Academic self-regulation includes a combination of cognitive and metacognitive skills, such as planning, goal setting, self-control, self-evaluation, and resource management. Students use cognitive-motivational feedback to modify and adapt their strategies and behavior to achieve goals. Learning, control, motivation, behavior, and knowledge (Azari et al., 2024).

A study by Kılıç et al. (2024) demonstrated that self-regulation predicts academic self-efficacy among university students, a finding that has been corroborated by other research (Schunk, 1994; Zhang, 2024). The reciprocal relationship indicates that both self-efficacy and self-regulation influence each other. However, the interaction between these variables is complex. Self-efficacy strengthens and develops self-regulation (Koh et al., 2022; Kryshko et al., 2023; Lee et al., 2014; Travis and Bunde, 2022; Salleh et al., 2021; Yu et al., 2022). Developing self-regulation may strengthen and develop self-efficacy beliefs. Studies attempt to clarify the directionality and dynamic interactions between self-efficacy and self-regulation.

Menges and Caltabiano (2019) showed that Turkish EFL students had moderate to high levels of self-concept, self-efficacy, academic self-regulation, and self-evaluation, with high-achieving students having higher levels of self-regulation, self-evaluation, and academic confidence than lower-achieving students. Correlations between these variables indicated the complex nature of academic self-concept, self-efficacy, and academic self-regulation. Findings from a study by Usán Supervía and Quílez Robres (2021) on the relationship between emotional regulation, self-efficacy, and academic achievement among high school students revealed that study participants demonstrated high levels of emotion regulation, self-efficacy, and academic achievement. The study also found that the effect of the mediating variable self-efficacy on the relationship between emotional regulation and students’ academic performance was statistically significant. These findings suggest that emotional regulation, when associated with high levels of self-efficacy, can lead to improved academic achievement. Previous research has explored the relationship between mindfulness, self-regulation, and academic success, as well as the influence of self-efficacy on academic performance, employing diverse methodologies across different contexts and groups. However, exploring the how academic and emotional self-efficacy affect the relationship between mindful attention awareness and academic self-regulation has not been addressed previously based on our knowledge of previous studies; therefore, we propose a research question, do academic and emotional self-efficacy predict the relationship between mindful attention awareness and academic self-regulation among university students? Which we will examine in the current study.




Methodology


Research approach

The current study explores the relationship between mindful attention awareness and academic self-regulation, taking into account the mediating roles of emotional and academic self-efficacy. A quantitative approach was followed to collect and analyze empirical data.



Research method

Survey research has been used in the current study because it is suitable for measuring quantitative data. Data on mindfulness, academic self-regulation, academic self-efficacy, and emotional self-efficacy were collected from undergraduate students representing Africa, Asia, Europe, North America, South America, and Australia. The survey research design used in the current study is useful for collecting data from undergraduate students to gather insights aligned with the study objectives.



Participants

A convenience sampling approach was employed to select participants for the study. Data were collected by distributing the research instruments-the Mindful Attention Awareness Scale (MAAS), the Academic Self-Efficacy Scale (ASES), the Emotional Self-Efficacy Scale (ESES), and the Academic Self-Regulation Scale (ASRS)-via university email, WhatsApp messages, and Moodle platform. A total of 647 undergraduate students from Africa, Asia, Europe, North America, South America, and Australia participated in the study. We included the participants be university students aged 18 or older; enrolled in undergraduate programs; who provided their electronic consent to participate in the study; and who completed the survey questions. The exclusion was limited to duplicate responses and forms with missing data. The participants were studying at different universities. Demographic information of participants is provided in Table 1.


TABLE 1 Demographic characteristics of the participants (N = 647).


	Variable
	Sub-variables
	Numbers
	Percentage

 

 	Gender 	Male 	148 	22.9


 	Female 	499 	77.1


 	Age (years) 	18–24 	482 	74.5


 	25–34 	115 	17.8


 	35 and above 	50 	7.7


 	Current year of study 	First year 	91 	14.1


 	Second year 	110 	17.0


 	Third year 	240 	37.1


 	Fourth year 	163 	25.2


 	Fifth year 	43 	6.6


 	Current GPA 	High (3.6–4.0) 	192 	29.7


 	Mid (2.5–3.5) 	368 	56.9


 	Low (below 2.5) 	87 	13.4


 	Field of study 	Humanities and social sciences 	368 	56.9


 	Natural sciences 	21 	3.2


 	Engineering-technology 	53 	8.2


 	Medical and health sciences 	41 	6.3


 	Business-economics 	21 	3.2


 	Education-teaching 	140 	21.6


 	Agricultural sciences 	3 	0.5


 	Region of residence 	African region 	26 	4.0


 	Asian region 	568 	87.8


 	European region 	43 	6.6


 	North American region 	4 	0.6


 	South American region 	4 	0.6


 	Australian region 	2 	0.3


 	Total 	647 	100




 

In Table 1, the researchers revealed that most respondents were female (77.1%), and most students (74.5%) were in the 18–24 age group.




Measuring instruments


The Mindful Attention Awareness Scale (MAAS)

We used the Mindful Attention Awareness Scale (MAAS) to measure the level of mindfulness among undergraduate students. The scale was developed by Brown and Ryan (2003). The MAAS is a self-report instrument designed to measure an individual’s mindfulness of present-moment experiences. The scale consists of 15 items, each of which is worded to reflect a lack of mindfulness (e.g., “I drive places on “automatic pilot” and then wonder why I went there.”). Participants respond using a six-point Likert scale, ranging from 1 (“Almost Never”) to 6 (“Almost Always”). All items in the scale are reverse-scored, meaning that higher scores indicate a higher level of awareness and attention.



The Academic Self-Regulation Scale (ASRS)

To assess students’ self-regulated learning strategies, we used the Academic Self-Regulation Scale (ASRS) (Akhtar and Mahmood, 2013). The scale consists of 30 items, each representing a behavior related to academic self-regulation. The subscales are: self-planning, self-monitoring, self-instruction, self-evaluation, and self-reaction. Participants assess their reasons for engaging in learning activities by indicating the extent to which each item aligns with their reason for doing their assignments using a four-point Likert scale (0 = “Not at all true”; 4 = “Completely true”). Higher scores reflect greater use of self-regulated learning strategies in academic contexts.



The Academic Self-Efficacy Scale (ASES)

The Academic Self-Efficacy Scale was developed by Greco et al. (2022) and used in the current study to assess undergraduate students’ beliefs about their ability to accomplish and succeed in academic tasks. The scale consists of 30 items, for example, “Keep with the study schedule you set up.” The items are divided into seven subscales: Planning Academic Activities, Learning Strategies, Information Retrieval, Working in Groups, Managing Relationships with Teachers, Managing Lessons, and Stress Management. These subscales reflect students’ beliefs, perceptions, and confidence in their ability to plan, organize, and perform their studies.

Each participant was asked to indicate his/her responses on a 5-point Likert scale, ranging from 1, “Not at all confident,” to 5, “Extremely confident.” The lowest possible total score is 30, and the highest is 150, with higher scores indicating a higher level of academic self-efficacy.



The Emotional Self-Efficacy Scale (ESES)

To assess participants’ perceived ability to manage and regulate emotional experiences the Emotional Self-Efficacy Scale (ESES) was used (Dacre Pool and Qualter, 2012). The ESES is a self-reporting instrument consisting of 27 items, each expressing a person’s perceived competence in handling various emotional situations (e.g., “Correctly identify your own negative emotions”). Each participant responds using a 5-point Likert scale, ranging from 0 (“Never”) to 5 (“Always”). Higher scores indicate higher emotional self-efficacy.

We translated all items of the instruments used in the current study into Arabic using forward-to-back procedure. After obtaining the Arabic versions of the items, they were retranslated into English. We asked a group of psychology specialists fluent in both Arabic and English, graduates of international universities (three faculty members from Abu Dhabi University and one language specialist) to review all items to ensure the accuracy of the translation and content, and to make adjustments, if necessary, while taking into account clarity and cultural appropriateness. The challenge was to maintain the precise meaning of the items. Following this, during the pilot study, we collected feedback from undergraduate students at Al Ain University, Abu Dhabi branch. The modifications suggested by the students were incorporated into the final Arabic versions of the four instruments. Table 2 summarizes each instrument and its subscales, listing the number of items, Cronbach’s alpha coefficients, and corrected item–total correlations.


TABLE 2 Item counts and reliability metrics for each instrument.


	Scale-subscale
	No of items
	Cronbach
	CITCa range

 

 	Mindful Attention Awareness Scale (MAAS) 	15 	0.88 	0.42–0.69


 	The Academic Self-Efficacy Scale 	30 	0.94 	0.44–0.68


 	Planning academic activities 	6 	0.82 	0.52–0.62


 	Learning strategies 	6 	0.81 	0.51–0.63


 	Information retrieval 	6 	0.81 	0.49–0.66


 	Working in groups 	3 	0.79 	0.51–0.59


 	Management of relationships with teachers 	3 	0.74 	0.51–0.59


 	Managing lessons 	4 	0.74 	0.37–0.60


 	Stress management 	2 	0.54 	0.37–0.37


 	The Emotional Self-Efficacy Scale 	27 	0.95 	0.55–0.70


 	Using and managing your own emotions 	10 	0.89 	0.53–0.69


 	Identifying and understanding your own emotions 	6 	0.82 	0.47–0.61


 	Dealing with emotions in others 	8 	0.87 	0.61–0.65


 	Perceiving emotion through facial expressions and body language 	3 	0.75 	0.55–0.60


 	The Academic Self-Regulation Scale 	30 	0.84 	0.21–64


 	Self-planning 	10 	0.81 	0.26–0.65


 	Self-monitoring 	7 	0.62 	0.31–60


 	Self-instruction 	7 	0.56 	0.27–0.49


 	Self-evaluation 	3 	0.59 	0.31–0.34


 	Self-reaction 	3 	0.47 	0.21–0.33





a CITC: corrected item to total correlation.
 

As shown in Table 2, all the instruments demonstrate satisfactory internal-consistency reliability.




Data analysis

This study utilized path analysis to examine the relationships between three types of observed variables as illustrated in Figure 1: one exogenous variable, mindful attention awareness, two mediators academic self-efficacy and emotional self-efficacy, and five endogenous variables (The five subscales of academic self-regulation). Path analysis can test the relationships between large numbers of variables in one statistical analysis, help us investigate the significance of these relationships using one hypothesis, and then explore the pairwise relationships (Loehlin, 2004). Path analysis is part of the structural equation model, where all the coefficients in the model (Figure 1) are estimated simultaneously to increase the power of the statistical test. Therefore, it is a series of linear regression models (Knoke, 2004). The paths estimated in this first step of the study are presented in Figure 1 to visualize the complex relations system. The path analysis was conducted using the Lavaan Package, which works under the R environment. We conducted confirmatory factor analyses for all scales (MAAS, ASES, ASRS) and the results are shown in Tables 3–5.
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FIGURE 1
 Relationships between academic self-efficacy, emotional self-efficacy, mindful attention-awareness, and students’ academic self-regulation.



TABLE 3 Confirmatory factor analysis (MAAS).


	Item
	Loading
	se
	
z

	p value

 

 	m1 	1 	0 	 	


 	m2 	1.22746398 	0.12222654 	10.0425321 	0.000


 	m3 	1.49230732 	0.14192816 	10.5145256 	0.000


 	m4 	1.47807424 	0.15008364 	9.84833661 	0.000


 	m5 	1.38384519 	0.13970037 	9.90580896 	0.000


 	m6 	1.23039344 	0.13693515 	8.98522698 	0.000


 	m7 	1.58649765 	0.14490133 	10.9488139 	0.000


 	m8 	1.59256542 	0.14449682 	11.0214566 	0.000


 	m9 	1.42893519 	0.1398305 	10.2190522 	0.000


 	m10 	1.63432758 	0.1462676 	11.173545 	0.000


 	m11 	1.12298137 	0.12791857 	8.77887662 	0.000


 	m12 	1.19563661 	0.12487846 	9.5744022 	0.000


 	m13 	1.33645824 	0.14276172 	9.36146077 	0.000


 	m14 	1.76548983 	0.15554591 	11.3502815 	0.000


 	m15 	1.4504034 	0.14516895 	9.99114067 	0.000




 


TABLE 4 Confirmatory factor analysis (ASES).


	Subscale
	Item
	Loading
	se
	
z

	p value

 

 	Planing_AS 	ac2 	1 	0 	 	


 	ac10 	1.02454788 	0.0787709 	13.0066802 	0


 	ac16 	1.28391194 	0.0832812 	15.4165874 	0


 	ac18 	1.18528654 	0.08573672 	13.8247251 	0


 	ac25 	1.23603685 	0.0841809 	14.6831038 	0


 	ac26 	1.19963287 	0.08132372 	14.7513281 	0


 	Learning_AS 	ac1 	1 	0 	 	


 	ac8 	1.13873552 	0.09050594 	12.5818866 	0


 	ac9 	1.09574128 	0.09046955 	12.1117133 	0


 	ac17 	1.18883492 	0.0907542 	13.0995035 	0


 	ac28 	1.18176418 	0.08852684 	13.3492195 	0


 	ac29 	1.27218665 	0.09055785 	14.0483318 	0


 	Retrieval_AS 	ac3 	1 	0 	 	


 	ac11 	1.03389602 	0.09121778 	11.3343698 	0


 	ac19 	1.24741122 	0.09988897 	12.4879774 	0


 	ac23 	1.28671532 	0.09964904 	12.9124702 	0


 	ac27 	1.28489079 	0.0972235 	13.2158463 	0


 	ac24 	1.31707123 	0.09783222 	13.4625503 	0


 	Groups_AS 	ac4 	1 	0 	 	


 	ac12 	1.22177217 	0.08818349 	13.8548863 	0


 	ac22 	1.35636473 	0.09163059 	14.8025311 	0


 	Relation_AS 	ac5 	1 	0 	 	


 	ac13 	1.03878489 	0.07018565 	14.800531 	0


 	ac21 	1.10038551 	0.07182095 	15.3212329 	0


 	Lessons_AS 	ac6 	1 	0 	 	


 	ac14 	1.42988766 	0.12789673 	11.1800172 	0


 	ac20 	1.39068384 	0.12298321 	11.3079165 	0


 	ac30 	1.44657425 	0.12640189 	11.4442457 	0


 	Stress_AS 	ac7 	1 	0 	 	


 	ac15 	1.14129409 	0.11142157 	10.2430263 	0




 


TABLE 5 Confirmatory factor analysis (ASRS).


	Subscale
	Item
	Loading
	se
	
z

	p value

 

 	Planning_Reg 	r1 	1 	0 	 	


 	r2 	0.95733086 	0.0606559 	15.7829807 	0.000


 	r8 	0.90798411 	0.06057834 	14.9885947 	0.000


 	r12 	0.84211014 	0.06741394 	12.4916314 	0.000


 	r6 	0.96348333 	0.05871221 	16.4102722 	0.000


 	r14 	0.91044156 	0.06198671 	14.6876897 	0.000


 	r11 	0.88418282 	0.06881083 	12.8494727 	0.000


 	r9 	0.8004137 	0.06191809 	12.9269768 	0.000


 	r3 	0.78788139 	0.06548279 	12.0318853 	0.000


 	r10 	0.02864851 	0.0658897 	0.43479505 	0.002


 	Monitoring_Reg 	r30 	1 	0 	 	


 	r29 	0.94347351 	0.05243481 	17.9932674 	0.000


 	r27 	0.71402871 	0.05439724 	−13.126193 	0.000


 	r4 	0.8962734 	0.05400408 	16.5964022 	0.000


 	r28 	0.64851203 	0.05770578 	11.2382512 	0.000


 	r21 	0.71989853 	0.053506 	13.4545392 	0.000


 	Instruction_Reg 	r25 	1 	0 	 	


 	r16 	1.14599071 	0.0906429 	12.642918 	0.000


 	r13 	0.7895691 	0.07991408 	9.88022478 	0.000


 	r19 	0.71366983 	0.08180571 	−8.7239611 	0.000


 	r22 	0.16627287 	0.06487423 	−2.5630035 	0.010


 	r17 	0.32000679 	0.0703369 	−4.549629 	0.000


 	r24 	1.05295341 	0.08827469 	11.9281465 	0.000


 	Evaluation_Reg 	r15 	1 	0 	 	


 	r20 	1.4651825 	0.14896916 	9.8354751 	0.000


 	r7 	1.20974111 	0.13166725 	9.18786681 	0.000


 	Reaction_Reg 	r23 	1 	0 	 	


 	r18 	1.49958398 	0.20516486 	7.30916572 	0.000


 	r26 	1.53744992 	0.20662287 	7.4408508 	0.000




 



Ethical consideration

The study procedures were based on ethical principles in scientific research. The scales used in the current study did not include items that conflict with cultural privacy. The first paragraph in each scale asked participants for their consent to voluntarily participate in the current study. They were informed that all data would be treated with complete confidentiality and would not be disclosed under any circumstances. We obtained ethical approval from the Research Ethics Committee at Al Ain University (Reference No.: COP/AREC/AN/25_1). We used a Google Form. We required participants to use their Google account to register, and we limited each user to submitting only one response. Participants were asked to provide their email address; this information was used solely to verify that responses were not duplicated. The email addresses were stored temporarily and then deleted after the verification process was completed.



Results

This study investigates the mediating roles of academic and emotional self-efficacy in the relationship between mindful attention-awareness and academic self-regulation among undergraduate students. The correlation matrix for these variables appears in Table 6.


TABLE 6 Correlation matrix (MAAS, ASES, ESES, ASRS).


	Subscale
	Planning_Reg
	Monitoring_Reg
	Instruction_Reg
	Evaluation_Reg
	Reaction_Reg
	Acadim_EF
	Emotio_EF

 

 	Planning_Reg 	Pearson correlation 	1 	0.666** 	0.464** 	−0.007 	0.493** 	0.667** 	0.580**


 	Sig. (2-tailed) 	 	0.000 	0.000 	0.866 	0.000 	0.000 	0.000


 	N 	647 	647 	647 	647 	647 	647 	647


 	Monitoring_Reg 	Pearson correlation 	0.666** 	1 	0.334** 	−0.113** 	0.490** 	0.509** 	0.528**


 	Sig. (2-tailed) 	0.000 	 	0.000 	0.004 	0.000 	0.000 	0.000


 	N 	647 	647 	647 	647 	647 	647 	647


 	Instruction_Reg 	Pearson correlation 	0.464** 	0.334** 	1 	0.389** 	0.037 	0.418** 	0.330**


 	Sig. (2-tailed) 	0.000 	0.000 	 	0.000 	0.346 	0.000 	0.000


 	N 	647 	647 	647 	647 	647 	647 	647


 	Evaluation_Reg 	Pearson correlation 	−0.007 	−0.113** 	0.389** 	1 	−0.266** 	0.050 	−0.034


 	Sig. (2-tailed) 	0.866 	0.004 	0.000 	 	0.000 	0.200 	0.394


 	N 	647 	647 	647 	647 	647 	647 	647


 	Reaction_Reg 	Pearson correlation 	0.493** 	0.490** 	0.037 	−0.266** 	1 	0.403** 	0.377**


 	Sig. (2-tailed) 	0.000 	0.000 	0.346 	0.000 	 	0.000 	0.000


 	N 	647 	647 	647 	647 	647 	647 	647


 	Acadim_EF 	Pearson correlation 	0.667** 	0.509** 	0.418** 	0.050 	0.403** 	1 	0.616**


 	Sig. (2-tailed) 	0.000 	0.000 	0.000 	0.200 	0.000 	 	0.000


 	N 	647 	647 	647 	647 	647 	647 	647


 	Emotio_EF 	Pearson correlation 	0.580** 	0.528** 	0.330** 	−0.034 	0.377** 	0.616** 	1


 	Sig. (2-tailed) 	0.000 	0.000 	0.000 	0.394 	0.000 	0.000 	


 	N 	647 	647 	647 	647 	647 	647 	647





**Statistically significant.
 

Figure 1 presents the hypothesized structural model in which mindful attention-awareness predicts students’ academic self-regulation through dual mediators academic and emotional self-efficacy evaluated using path analysis.

Assessing the hypothesized structural model requires using several global fit indices. Table 7 presents the values and cutoff criteria of these indices. The accepted thresholds in structural equation modeling (SEM) of these fit indices are based on Hu and Bentler (1999) recommendations.


TABLE 7 Global fit indices of the proposed model.


	Fit index
	Value
	Accepted thresholds

 

 	CFI 	0.82 	CFI ≥ 0.90


 	TLI 	0.16 	TLI ≥ 0.90


 	RMSEA 	0.29 	RMSEA ≤ 0.08


 	SRMR 	0.15 	SRMR ≤ 0.08


 	GFI 	0.89 	GFI ≥ 0.90





CFI: Comparative Fit Index, TLI: Tucker-Lewis Index, RMSEA: Root Mean Square Error of Approximation, SRMR: Standardized Root Mean Square Residual, GFI: Goodness-of-Fit Index. Fit index definitions and decision thresholds follow Hu and Bentler (1999): CFI ≥ 0.95, TLI ≥ 0.95, RMSEA ≤ 0.06, SRMR ≤ 0.08. GFI is reported descriptively.
 

Reviewing the fit indices values and their accepted thresholds indicated that the data poorly fit the model. Therefore, the modification indices option under the Lavaan package was used to suggest changes to the model to increase the model fit. Reviewing the suggested changes showed that two changes can be made to improve the model, and they were illustrated in Figure 2. The first change was to delete the path (relationship) between mindful attention awareness and emotional self-efficacy as the coefficient is not significant, while the second change was to let academic self-efficacy and emotional self-efficacy correlate as the correlation between them is very high (r = 0.61).

[image: Diagram illustrating connections between cognitive functions. The "Mind" leads to "Emotio_EF" and "Acadim_EF." These branch into "Reactin_Rg," "Evalutn_Rg," "Instrctn_R," "Montrng_Rg," and "Plannng_Rg," interconnected with arrows indicating interaction.]

FIGURE 2
 The modified model.


Since the path between mindful attention awareness and emotional self-efficacy was deleted, and the high correlation between academic self-efficacy and emotional self-efficacy indicates high common variance between them, path analysis was conducted again by deleting emotional Self-efficacy from the model. The global fit indices of the final model are presented in Table 8.


TABLE 8 The global fit indices of the final model.


	Fit index
	Value
	Accepted thresholds

 

 	CFI 	0.98 	CFI ≥ 0.90


 	TLI 	0.93 	TLI ≥ 0.90


 	RMSEA 	0.08 	RMSEA ≤ 0.08


 	SRMR 	0.04 	SRMR ≤ 0.08


 	GFI 	0.98 	GFI ≥ 0.90




 

The results in Table 8 indicate that the model fits the data. Therefore, the pairwise path coefficients were investigated, and the results are presented in Table 9; Figure 3.


TABLE 9 Model 4: estimated path coefficients.


	Predicted
	Predictor
	Path Coef.
	SE
	z
	p-value

 

 	Planning_Reg 	Acadim_EF 	0.639 	0.028 	22.76 	0.000


 	Monitoring_Reg 	Acadim_EF 	0.411 	0.027 	15.03 	0.000


 	Instruction_Reg 	Acadim_EF 	0.313 	0.027 	11.71 	0.000


 	Evaluation_Reg 	Acadim_EF 	0.063 	0.049 	1.28 	0.199


 	Reaction_Reg 	Acadim_EF 	0.419 	0.037 	11.21 	0.000


 	Acadim_EF 	Mind 	0.086 	0.032 	2.68 	0.005




 

[image: Flowchart illustrating relationships between various elements. "Mind" leads to "Acadm_Ef" with a weight of 0.09. From "Acadm_Ef" with a weight of 0.54, it branches to "Rectn_Rg" (0.51), "Evttn_Rg" (0.87), "Instrc_Rg" (0.26), "Mntrng_R" (0.20), and "Plnnng_R" (0.29), with each branch having specific weights.]

FIGURE 3
 The final model.


Table 9 contains the path coefficients (Path Coef., standard error (SE), z value (Z), and the p-value) for every path in Model 4. The coefficients in Table 5 are categorized into two parts. The first part represents the path coefficients between the predicted variables, the five subscales of the academic self-regulation, and the mediator academic self-efficacy. One path coefficient is not statistically significant, which is the relationship between the self-evaluation subscale in the Academic Self-Regulation Scale and academic self-efficacy. The other four coefficients are statistically significant. This means that self-planning, self-monitoring, self-instruction, and self-reaction can be predicted by academic self-efficacy. The second part of the coefficients represents the relationship between the mediator academic self-efficacy and the mindful attention awareness, and this coefficient is statistical significant.

In summary, the findings provided evidence that academic self-efficacy mediates the relationship between the five subscales of academic self-regulation and mindful attention awareness, while emotional self-efficacy does not.



Discussion

The current study examined the relationship between mindful attention awareness and academic self-regulation among undergraduate students residing in different regions of the world, taking into account the mediating role of academic and emotional self-efficacy. We proposed a preliminary model to explain the relationship between the variables. Preliminary analysis indicated that the proposed model needed modifications. Therefore, we removed emotional self-efficacy from the modified model because its correlation with the remaining variables was not statistically significant. The final model showed that academic self-efficacy significantly mediated the relationship between mindful attention awareness and four of the five subscales of academic self-regulation (self-planning, self-monitoring, self-instruction, and self-reaction), while self-evaluation did not show any statistically significant relationship.


Discussion on the relationship between mindful attention awareness and academic self-regulation

Our results showed a pathway from mindful attention awareness to academic self-regulation mediated by academic self-efficacy, confirming previous research indicating that mindfulness reduces stress, improves memory, and develops self-regulation (Hayat et al., 2025). Consistent with previous studies, mindfulness appears to have a statistically significant effect on self-planning, self-monitoring, goal achievement, self-instruction, and self-reaction (Abdollahi and Isanejad, 2024; Khng, 2023; Ojell et al., 2023; Razza and Brann, 2025). Fan and Cui (2024) also supported the role of mindfulness in self-regulation, emphasizing the effectiveness of mindfulness practices in enhancing student engagement and learning in the academic setting.



Discussion on the relationship between mindful attention awareness and academic and emotional self-efficacy

The results showed that the relationship between mindful attention awareness and academic self-efficacy was statistically significant, but the relationship between mindful attention awareness and emotional self-efficacy was not. These results are consistent with previous studies that have shown a positive correlation between mindfulness and self-efficacy (Aldbyani et al., 2024; Badriyah and Hapsari, 2024; Karimi and Barati Hokabadi, 2025; Robin et al., 2025). The finding that academic self-efficacy significantly mediates the link between mindful attention awareness and academic self-regulation aligns with Badawy’s (2023) findings that mindfulness increases cognitive engagement, with the mediating role of academic self-efficacy. However, the absence of a significant correlation involving emotional self-efficacy in the present study differs from the findings of Menges and Caltabiano (2019). Possible reasons for this discrepancy in outcomes may be related to the overlap between emotional and academic self-efficacy, requiring further differentiation in future studies.



Discussion on the relationship between academic and emotional self-efficacy and academic self-regulation

The results of our study demonstrated the predictive role of academic self-efficacy across most subscales of academic self-regulation. This is consistent with previous research findings on the role of self-efficacy in promoting self-regulation in general (Koh et al., 2022; Kryshko et al., 2023; Salleh et al., 2021). More specifically, higher academic self-efficacy is associated with increased self-monitoring, self-planning, self-instruction, and self-reaction, which is consistent with the findings of Kılıç et al. (2024) and Schunk (1994). The analysis revealed no significant correlation between emotional self-efficacy and academic self-regulation. Emotional self-efficacy did not mediate the link between mindful attention awareness and academic self-regulation, because its associations with both variables were not statistically significant, which differs from the findings of Usán Supervía and Quílez Robres’s (2021) which indicated the impact of emotional regulation, through self-efficacy, on academic achievement. This difference in outcomes may reflect contextual conditions or measurement issues, and we recommend the importance of refining these concepts and investigating their relationship across different academic settings.

We believe that the findings of our study have implications for practical practice and educational psychology. Mindfulness intervention and training programs for undergraduate students can be implemented in their educational programs, enhancing cognitive flexibility and reducing stress, increasing self-regulatory behaviors important for academic success (Huang, 2021; Hayat et al., 2025). Educators can integrate mindfulness-based interventions that foster academic self-efficacy, which may increase students’ academic engagement (Farooq and Grewal, 2024; Badawy, 2023). Furthermore, highlighting the mediating role of academic self-efficacy reflects the importance of interventions to enhance students’ perceived academic competence, which enhances their academic self-regulation and overall achievement (Menges and Caltabiano, 2019; Usán Supervía and Quílez Robres, 2021).

We suggest that future studies work beyond the limitations of our study to address the dynamic relationship between mindful attention awareness, emotional self-efficacy, and self-regulation. The use of longitudinal or experimental designs would clarify intervention effects and causal relationships. We also recommend examining the impact of contexts on emotional self-efficacy, self-regulation and academic outcomes. Expanding the scope of research to include diverse academic contexts, cultures, and educational levels would enhance generalizability and deepen understanding. Finally, future studies could use different measures alongside self-report instruments to enhance the validity of outcomes.




Limitations and future research

Several limitations can be identified in our study. The research design may not provide causal explanations for the relationships between mindful attention awareness, academic self-efficacy, emotional self-efficacy, and self-regulation. Relying on self-report data may introduce biases such as social desirability, inaccurate recall, participants’ desire to present their best side, or their particular pattern in completing questionnaires. Furthermore, emotional self-efficacy is related to academic self-efficacy, and not be examined in the current research may not account for potential conceptual overlaps. Therefore, the relationship between emotional self-efficacy and academic self-regulation merits further investigation. Finally, the generalizability of the findings is limited by the participants’ unique cultural and academic context, highlighting the need for future research in diverse settings and populations. Some subscales showed insufficient internal consistency (e.g., ASRS Cronbach’s alpha = 0.47–0.62 and ASES –Stress Management Cronbach’s alpha = 0.54), which may raise concerns about measurement accuracy; overall reliability and fit statistics are shown in Table 2. The path between mindfulness awareness and emotional self-efficacy was removed, which may lead to a lack of clarity regarding the underlying mechanism; the sample was regionally concentrated (87% belonging to Asia) which may limit generalizability.
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