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Prior studies offer descriptive accounts of empirical evidence on the positive relation
between self-regulated learning towards various academic outcomes. However, lack of
studies looks into the relation between self-regulated learning specifically with
academic buoyancy in secondary school mathematics learning. Therefore, this
correlational study aims to assess the relationship between self-regulated learning and
academic buoyancy in the context of mathematics learning. Using a sample of 463
secondary school students from FELDA area (southern and east coast area), data were
collected from Academic Buoyancy Scale and Self-regulated Learning Questionnaire.
Results showed that, overall students’ self-regulated learning was positively and
significantly correlated with academic buoyancy (r=.696**). Besides, academic
buoyancy was also positively correlated with all three phases of self-regulated learning
namely forethought (r=.634**), performance (r=.535**) and reflection (r=.622*%*)
phase. The findings of the study offer insights into the importance of having good self-
regulated learning skills to be the protective factor in dealing with daily academic
challenges in the mathematics learning setting.

1. Introduction

The development of self-regulation skills is an essential component of socio-cultural learning
theories that have shaped mathematics curricula in recent years. These curricula have transitioned
from emphasizing traditional goals of fact and procedure mastery to prioritizing flexible thinking,
problem-solving, understanding and communication. Consequently, students are expected to
acquire self-regulatory knowledge and skills that enable them to actively and constructively engage
with mathematical concepts [1]. Developing self-regulation skills in mathematics learning can be a
daunting task for many students due to several challenges. The absence of self-awareness, which

* Corresponding author.
E-mail address: mrustam2@utm.my

https://doi.org/10.37934/araset.45.1.202214

202



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 45, Issue 1 (2025) 202-214

can prevent students from identifying their strengths and weaknesses [2-6], setting managing goal
effectively, which lead to lack of motivation and poor time management [7-9].

Possessing a greater level of self-regulated learning is associated with students’ achievement
[10]. However, students may also struggle with the metacognitive aspects of self-regulated learning
as well as identifying and using appropriate strategies for problem-solving [11]. Inadequate support
from teachers and parents can hinder students’ development of self-regulation skills in mathematics
[2, 4, 6, 12-13]. Several researchers have attempted to explore how classroom environments can
support the development of self-regulation in mathematics.

The study from Darr and Fisher [14] shows that students who lack self-regulation skills often rely
on direct translation methods to solve problems that involve memorizing and applying procedures
without comprehending the underlying concepts when tackling mathematical problems. This implies
that self-regulated learning is a pivotal factor in shaping students’ problem-solving strategies when
it comes to mathematics. Students who possess strong SLR skills are capable of effectively managing
their time and goals, taking an active role in their own learning and promoting lifelong learning, being
highly motivated, enhancing self-awareness and engaging in critical thinking to a greater degree [15].
By acquiring these skills, students can enhance their ability to learn effectively and attain their
maximum potential for academic success.

Self-regulated learning is important in academic buoyancy because it provides students with tools
and strategies to navigate academic challenges effectively. Regulating their own learning can enable
students to decrease anxiety, stay focused and maintain a positive attitude even when faces with
setbacks. These abilities are all essential to the development of academic buoyancy, which may lead
to academic success and improved well-being [2, 16-21].

Also, the development of academic buoyancy is a key determinant of both academic success and
overall well-being, since it enhances students’ resilience and self-confidence in facing future
challenges. The significance of self-regulated learning in developing academic buoyancy cannot be
overstated, as it has the potential to significantly influence the academic and personal lives of
students. Previous studies shows that there is a relationship between self-regulated learning in the
development of academic buoyancy which can lead to success in academic and personal life. Rameli
and Kosnin [22], propose a framework for understanding academic buoyancy in mathematics among
school students by investigating the impact of achievement goal orientations and self-regulation. The
framework emphasizes the importance of self-regulatory strategies such as goal setting and
monitoring to enhance academic buoyancy. Studies from Xu and Wang [23] in a university in Hong
Kong and involve 200 undergraduates students studying a second language (L2) writing courses
suggest that academic buoyancy and positive emotions have a positive and negative impact on
students’ self-regulated learning strategies such as goal setting, planning, monitoring and evaluation.
Besides, several lines of studies have confirmed the association between various affective, behavior
and cognitive-related factors with academic buoyancy [24].

Despite on that, however, lack of studies looking into the relation between self-regulated learning
specifically with academic buoyancy in FELDA (Federal Land Development Authority) areas of
secondary school mathematics learning. By understanding the relationship between self-regulated
learning with academic buoyancy, educators and researchers can identify effective strategies to
enhance students’ academic buoyancy which can improve students’ academic performance and
overall well-being. Moreover, understanding the importance of self-regulated learning in developing
academic buoyancy emphasizes on higher order thinking skills and self-directed learning in
contemporary education. Therefore, the purpose of this study is to address three main research
guestions: (1) Does a correlation exist between forethought phase of self-regulated learning and
academic buoyancy in mathematics learning among secondary students in FELDA area? (2) Is there a
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significant positive relationship between the performance phase of self-regulated learning and
academic buoyancy in mathematics learning among secondary students in the FELDA area? (3) Does
the self-regulated learning reflection phase among secondary students in the FELDA area have any
significant relationship with academic buoyancy in mathematics learning?

2. Literature Review
2.1 Academic Buoyancy in Mathematics

Challenges in learning are definitely experienced by either low or high-achieving students. Efforts
to face these challenges are one of the important learning processes. To reach academic wellbeing,
students need to have a satisfactory level of academic buoyancy. Academic buoyancy reflects
students' capability in dealing with academic setbacks, difficulties and adversities [21, 25-26]. To be
specific, academic buoyancy refers to capacity in managing daily and minor schooling setbacks [17,
21]. Academic buoyancy is conceptualised as highly domain-specific psychological attributes that can
predict learning outcomes [27]. In the context of mathematics learning, a series of recent studies has
indicated that academic buoyancy is a significant predictor of mathematics achievement [28-29].
Studies have also provided evidence for the relation of academic buoyancy with achievement
emotion [30], metacognition [31] and self-concept [29] in the mathematics classroom settings.

Despite the important role of academic buoyancy in determining the students’ mathematics
performance, there are evidences to report that students still struggle in the process of learning
mathematics. Students are not only poor in self-efficacy [32] but are also unable to regulate their
emotions [33] when faced with the challenges of learning mathematics. Furthermore, lack of social
support also makes students have a negative attitude towards mathematics which in turn can lead
to the phenomenon of math avoidance [34]. Considering the fact that students have weaknesses in
managing emotions and monitoring learning, we can infer that low academic buoyancy in
mathematics occurs among students.

2.2 Self-regulated Learning in Mathematics

Self-regulated learning is a highly important style of activity for problem-solving that consists of
three phases: forethought, performance control, and self-reflection [13,20]. Learners in
mathematics, in particular, successfully pursue pre-determined goals through self-regulated learning
by controlling, monitoring, and regulating their cognitive or metacognitive processes and learning
behaviors [6,13,35]. Researchers have agreed that self-regulated learning is important for students'
performance in mathematics domains [36,37].

Specifically, high achievers are used to activate prior mathematics knowledge, set goals for the
learning mathematics process, and plan strategies to be used during the forethought phase [38,39].
Self-control and self-monitoring of cognitive strategies, like the first phase, are crucial for students
learning mathematics because a high level of self-guiding to organize or monitor actions helps
students productively analyse and decide mathematics problem conditions and outcomes [40].
Furthermore, the more responsibility students can take for their own learning, the more likely they
are to attribute success to their own efforts [41] which means that during the third phase of student
self-reflect, mathematic performance is strongly related to self-judgement and self-reaction.

Despite the importance of self-regulated learning in mathematics, research has shown that
learners struggle with it. For instance, mathematics learners attribute their poor performance to a
lack of goal-orientation and self-motivation beliefs. A few researches found challenges in
mathematics learning may lead to students’ failure, a lack of intrinsic motivation and proximal goals
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in gaining mathematics achievement, and a detrimental decrease in engagement and subsequent
learning in mathematics [40]. Besides, studies found when compared to high-performing students,
low-performing students usually have inefficient self-regulated learning strategies in promoting their
mathematics achievement [42,43]. This interpretation is in line with the research on self-regulation
of learning that suggests students do not understand the what of cognitive strategies, as well as the
how and when to use them appropriately (e.g., [44,45]).

Wong et al., [46] also demonstrated students forge ahead without considering alternatives of
their decisions, get bogged down in logistical details of their work, and focus on superficial measures
of progress, leading learners to appear unable to deeply evaluate their learning progress based on
information derived from cognitive monitoring during the performance phase and the feedback they
are given. That is, they find it difficult to reflect on their goals, plans, and strategies and use this
information to develop new goals and plans [46,47].

2.3 Relationship between Self-regulated Learning and Academic Buoyancy

Self-regulation is important in developing students who are able to control their cognitive,
behaviour and affective aspects to achieve their academic goals [13]. According to Kosnin [48], many
studies have proved that self-regulated learning plays significant roles and give positive impacts to
students learning process. Gardner [49] once Asim [50] said, “the ultimate goal of the education
system is shift to the individual the burden of pursuing his own education” (p.21). This statement
aligns with the facts that self-regulated learning has impact on students’ learning process and
academic performance [48,51-55].

Academic performance is one of the pivotal components of academic success. Academic
performance is a great motivator to lead students in achieving higher goals in life as long as he or she
could develop effective self-regulation. A large number of existing studies in the broader literature
have reported that self-regulated learning has significant effects on student’s academic performance
[51, 56-61]. In the context of mathematics learning, self-regulated learning does not only affect the
performance of primary school students [62-64], secondary school students [41,57,65] and university
students as well [48,58,60,61].

Besides its great influence on the cognitive aspect, self-regulated learning also could affect
students’ behavior and actions in learning [66]. This has also been explored in prior studies [13, 48,
53], which proved that student with higher self-regulation is more persistent in learning. Regulated
learners will strive to achieve goals even in facing tough challenges. Students with higher self-
regulated learning will put more effort into learning [67], feel more motivated [64], have positive
achievement emotions [38] and will apply deep learning strategies [65] to achieve learning goals. In
addition, students who are able to control their self-regulated learning will be more successful. Due
to the positive effect of self-regulated learning on students’ cognitive, affective and action, therefore
the current study hypothesized that a high level of self-regulated learning could contribute to
students’ academic buoyancy.

3. Methodology
3.1 Participant

A total of 463 secondary school students were recruited to be the respondents of this study. The
students were randomly selected from four FELDA area schools located in the southern and east
coast region of Malaysia. All the respondents were aged between 15 and 16. Of the 463 respondents,
54% were female and 46% were male.
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3.2 Measures

Data were collected using two survey instruments. The Academic Buoyancy Scale [68] was
adopted to capture students’ ability to overcome daily challenges in mathematics learning. It consists
of 28 items designated to capture eight subscales: self-perception, learning practice, teachers’
character, teachers’ teaching practice, parents’ internal support, parents’ external support, peer
support, knowledge and skills. The survey has good internal consistency with a=0.91.

The Self-Regulated Learning Questionnaire [69] was used to measure self-regulated learning in
mathematics. This instrument consists of 35 items covering all three phases in self-regulated learning
(forethought, performance and reflection) and was developed based on the framework of the self-
regulation model by Bandura [70], Pintrich et al., [71,72], Schunk [73], and Zimmerman [74]. There is
evidence from past studies on the reliability of this instrument (a for each subscale >0.7) [75]. For all
three surveys, respondents have to give their feedback on a four-point scale (1=strongly disagree;
2=disagree; 3=agree; 4=strongly agree).

3.3 Analysis

Data management and analysis were performed using the Statistical Package for the Social
Sciences (SPSS) 16.0. Descriptive analysis was performed to identify the mean for each subscale of
academic buoyancy and also the three phases of self-regulated learning. Pearson correlational
analysis was applied to explore the intercorrelation between each phase of students’ self-regulated
learning and academic buoyancy in mathematics. Significance levels were set at the 5%.

4. Results and Discussion

Findings on academic buoyancy found that students' ability to face challenges, obstacles, and
difficulties in learning mathematics was relatively moderate (Figure 1). The findings are in line with
past studies, which also reported moderate levels of student academic buoyancy [27,76-77]. The
results of this study indicate that students’ academic buoyancy was better against challenges related
to friends and personal but slightly less for the challenges associated with teachers, family, and the
nature of mathematics. However, the mean gap between the constructs is small. These findings
parallel with a study by Miller et al., [77] which found that academic buoyancy indicators for the peer
aspect recorded the highest mean value followed by parents, while academic buoyancy indicators
for school recorded lower mean values.
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Academic Buoyancy Mean Distribution

Buoyancy 2.82

2.75 2.88
Knowledge/Skills Self-related
2.98 2.69
Peer-related Teacher-related
2.82

Family-related

Fig. 1. Mean analysis for academic buoyancy

The descriptive analysis of student self-regulation in mathematics showed that the students’
overall self-regulation was relatively moderate (Figure 2). The students’ self-regulation behavior is
specifically better for the forethought phase (prior to learning) than the performance phase (during
learning) and the reflection phase (after learning). The moderate level of self-regulation in this study
is in line with past studies that involved the measurement of self-regulation of primary school
students in mathematics and college students in online learning, respectively [78].

Self-regulated Learning Mean Distribution

Self-regulated Learning

2.95 2.87
2.90
2.85,
2.87 2.92
Reflection Forethought
2.82
Performance

Fig. 2. Mean analysis for self-regulated learning

A more positive self-regulation behavior of the forethought phase can also be attributed to the
rationale that the elements in this phase only involved thinking, belief, and student perception, which
does not require much effort and energy investment. Thus, self-regulation of the forethought phase,
such as belief in self-efficacy and perception towards subjects' value, is relevant to most students.
For example, subjects' value that revolves around the perception of the usefulness and significance
of learning mathematics [74] was highly rated by respondents because it is undeniable that
mathematics is considered important by all groups of students with different abilities. This is because
high school students put high task values on tasks that have benefits for their future [79-80]. This
situation corresponds to the respondents of this study involving upper secondary students who rely
on mathematical achievement to determine their future learning and career pathways.
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The results of bivariate correlation, r (refer Table 1) showed that overall students’ self-regulated
learning was positively and significantly correlated with academic buoyancy. Besides, all three phases
of self-regulated learning were also positively correlated with academic buoyancy (r ranged from .535
to .634). In line with that, the results of linear regression, r? (refer Figure 3) also showed that the
highest and lowest regression coefficient was found in the relationship between academic buoyancy
with forethought phase and performance phase respectively.

Table 1
Correlation between academic buoyancy and self-regulated learning
c
EZ 3 g S _ %
U © < o 5 o O g © © =
B3 8 £8 =35 95
< @ S = Sy & 5938
Academic Buoyancy 1
Forethought Phase .634%** 1
Performance Phase .535%* .551%* 1
Reflection Phase .622** .659%* .524** 1
Overall Self-regulated Learning .696%* .857%* .855%* .828%* 1
**correlation is significant at the 0.01 level (2-tailed)
6
5 <
- R2 = 0.4011
g4 e ey e O Seriesl
s AR R2=0.2865
5] T .
@ 5 AN R2=0.386 Series2
2 i ‘ Series3
GEJ gpf 3 ‘ ¥4
}3 O DN g NS O Linear (Series1)
< 2 24
& Linear (Series2)
1 00O Linear (Series3)
0
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Self-regulated Phase

Fig. 3. Regression between academic buoyancy and self-regulated learning

Finding related to research question (Does the forethought phase of self-regulated learning has
a positive significant relationship with academic buoyancy in mathematics learning among FELDA
area secondary students) reflected that the forethought phase is related to academic buoyancy. This
implied that the motivation element is an important foundation to determine students’ capacity in
dealing with academic setbacks in learning mathematics [81] explains well the important role of
motivational indicator of academic buoyancy. Confidence, coordination, commitment, composure
and control are all the motivation predictors that can enhance students’ ability to face learning
challenges [81]. In terms of mathematic learning, self-efficacy could enhance the capability to bounce
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back from academic setbacks [28] mention that students have a better ability to cope with failure if
they possess higher self-efficacy.

Finding related research question (Does the performance phase of self-regulated learning has a
positive significant relationship with academic buoyancy in mathematics learning among FELDA area
secondary students) indicated the relationship between the performance phase and academic
buoyancy was exists. Students who monitor their learning will have more control and be able to deal
with learning challenges well. This can be explained as past studies [21] provide evidence that reports
self-regulated learners will face challenging tasks by proactively and frequently applying various
learning strategies (cognitive, metacognitive, and resource management strategies) [82-83]. In the
mathematics learning context, there is also an empirical study proved that using effective learning
strategies will boost students’ confidence in coping with setbacks as they believe adjustment of
strategies could lead them to achieve learning goals [68].

Furthermore, results showed that the relationship between the reflection phase of self-regulated
learning and academic buoyancy is significant. McKay [84] explain that: reflection on your own
practice is an essential skill for lifelong learning. Students who practice the concept of a systematic
reflection approach will be more inclined towards a positive direction in facing learning challenges.
Based on this study, students who reflect on their mathematics learning are able to face challenges
in their learning process. Through reflection, students are able to enhance their academic efficacy
and motivation [85] and also detect their weaknesses and strengths. Indirectly, existing weaknesses
can be fixed and they can generate proactive instead of reactive responses. Besides, reflecting on
how much effort and to what extent of their persistence and engagement in learning while dealing
with setbacks can direct students to read just their goals, strategies and planning to rebound. As
mentioned by Chen et al., [86], exercising reflective thinking could enhance students learning
engagement and participation behavior in class. This progress offers students an opportunity to
participate in STEM education, a field that has gained significant emphasis in recent years [87].

5. Conclusions

Self-regulated learning (SLR) and academic buoyancy are two interrelated constructs that play a
crucial role in achieving academic success. SLR pertains to the ability to manage and direct one’s own
learning process, while academic buoyancy refers to the ability to recover from academic obstacles
and challenges. Studies indicate that there was a positive and significant correlation found between
SLR and academic buoyancy and additionally, all three phases of SLR (reflection phase, forethought
phase, performance phase were also positively correlated with academic buoyancy among FELDA
secondary school students in mathematics learning. Specifically, students who possess SRL skills are
more likely to cope with academic setbacks and challenges, given the capacity to reflect on the
students’ learning process, establish achievable goals and adapt students’ strategies accordingly.
Motivation, learning monitoring, and students who apply a systematic approach are more likely to
have better control over students’ learning process. Consequently, they are more likely to sustain a
positive attitude and persevere in the face of adversity, which is a vital element of academic
buoyancy.

In contrast, students who struggle with SLR may face greater risks of experiencing academic
setbacks and challenges. As a result, students may feel discouraged and lack motivation, which can
negatively impact student’s academic buoyancy and less likely to persist when faced with difficulty.
Overall, the relationship between SLR and academic buoyancy underscores the importance of
cultivating self-regulatory skills in achieving mathematics academic success. By enabling students to
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cope with academic challenges and setbacks and maintain a positive attitude toward mathematics
learning, SRL skills can enhance academic buoyancy and contribute to better educational outcomes.
Acknowledgement

The authors would like to acknowledge the financial support from Universiti Teknologi Malaysia
(UTM) and Universiti Teknologi MARA (UiTM) under the Matching Grant with the codes
R.J130000.7353.4B754/Q.J130000.3053.03M83 and 100-TNCPI/GOV16/6/2 (032/2022),
respectively. Opinions, findings, and conclusions or recommendations expressed in the material are
those of the authors and do not necessarily reflect those of both universities (UTM and UiTM).

References

[1] Ha, Cheyeon, Alysia D. Roehrig, and Qian Zhang. "Self-regulated learning strategies and academic achievement in
South Korean 6th-graders: A two-level hierarchical linear modeling analysis." Plos one 18, no. 4 (2023): e0284385.
https://doi.org/10.1371/journal.pone.0284385

[2] Zimmerman, Barry J., and Dale H. Schunk. Handbook of self-regulation of learning and performance.
Routledge/Taylor & Francis Group, 2011. https://doi.org/10.4324/9780203839010

[3] Efklides, Anastasia. "Interactions of metacognition with motivation and affect in self-regulated learning: The
MASRL model." Educational psychologist 46, no. 1 (2011): 6-25. https://doi.org/10.1080/00461520.2011.538645

[4] Boekaerts, Monique, and Eduardo Cascallar. "How far have we moved toward the integration of theory and
practice in self-regulation?." Educational psychology review 18 (2006): 199-210. https://doi.org/10.1007/s10648-
006-9013-4

[5] Seifert, Timothy. "Understanding student motivation." Educational research 46, no. 2 (2004): 137-149.
https://doi.org/10.1080/0013188042000222421

[6] Pintrich, Paul R. "The Role of Goal Orientation in Self-Regulated Learning." In Handbook of Self-Regulation, 451-
502: Elsevier, 2000. https://doi.org/10.1016/B978-012109890-2/50043-3

[7] Lepper, Mark R, Jennifer Henderlong Corpus, and Sheena S lyengar. "Intrinsic and Extrinsic Motivational
Orientations in the Classroom: Age Differences and Academic Correlates." Journal of educational psychology 97,
no. 2 (2005): 184. https://doi.org/:10.1037/0022-0663.97.2.184

[8] Ma, Xin, and Nand Kishor. "Assessing the relationship between attitude toward mathematics and achievement in
mathematics: A  meta-analysis." Journal for research in mathematics education (1997): 26-47.
https://doi.org/10.2307/749662

[9] Wigfield, Allan, and Jacquelynne S Eccles. "The Development of Achievement Task Values: A Theoretical Analysis."
Developmental review 12, no. 3 (1992): 265-310. https://doi.org/10.1016/0273-2297(92)90011-P

[10]  Dignath, Charlotte. "For Unto Every One That Hath Shall Be Given: Teachers’ Competence Profiles Regarding the
Promotion of Self-Regulated Learning Moderate the Effectiveness of Short-Term Teacher Training."
Metacognition and Learning 16, no. 3 (2021): 555-94. https://doi.org/10.1007/s11409-021-09271-x

[11]  Kramarski, Bracha, and Nava Mizrachi. "Online Discussion and Self-Regulated Learning: Effects of Instructional
Methods on Mathematical Literacy." The Journal of Educational Research 99, no. 4 (2006): 218-31.
https://doi.org/10.3200/JOER.99.4.218-231

[12]  Cleary, Timothy J, and Barry J Zimmerman. "Self-Regulation Empowerment Program: A School-Based Program to
Enhance Self-Regulated and Self-Motivated Cycles of Student Learning." Psychology in the Schools 41, no. 5
(2004): 537-50. https://doi.org/10.1002/pits.10177

[13]  Zimmerman, Barry J. "Attaining self-regulation: A social cognitive perspective." In Handbook of self-regulation,
pp. 13-39. Academic press, 2000. https://doi.org/10.1016/B978-012109890-2/50031-7

[14] Darr, Charles, and Jonathan Fisher. "Self-Regulated Learning in Mathematics Classes." Journal issue, no. 2 (2005).
https://doi.org/10.18296/set.0631

[15]  Clark, lan. "Formative Assessment: Assessment Is for Self-Regulated Learning." Educational psychology review 24
(2012): 205-49. https://doi.org/10.1007/s10648-011-9191-6

[16] Hagenauer, Gerda, Tina Hascher, and Simone E Volet. "Teacher Emotions in the Classroom: Associations with
Students’ Engagement, Classroom Discipline and the Interpersonal Teacher-Student Relationship." European
journal of psychology of education 30 (2015): 385-403. https://doi.org/10.1007/s10212-015-0250-0

[17] Martin, Andrew J. "Academic Buoyancy and Academic Resilience: Exploring ‘Everyday’and ‘Classic’resilience in
the Face of Academic Adversity." School Psychology International 34, no. 5 (2013): 488-500.
https://doi.org/10.1177/0143034312472759

[18] Lawrence, AS, and K Saileella. "Self-Regulation of Higher Secondary Students in Relation to Achievement in
Mathematics." Online Submission 9, no. 1 (2019): 258-65.

210


https://doi.org/10.1371/journal.pone.0284385
https://doi.org/10.4324/9780203839010
https://doi.org/10.1080/00461520.2011.538645
https://doi.org/10.1007/s10648-006-9013-4
https://doi.org/10.1007/s10648-006-9013-4
https://doi.org/10.1080/0013188042000222421
https://doi.org/10.1016/B978-012109890-2/50043-3
https://doi.org/:10.1037/0022-0663.97.2.184
https://doi.org/10.2307/749662
https://doi.org/10.1016/0273-2297(92)90011-P
https://doi.org/10.1007/s11409-021-09271-x
https://doi.org/10.3200/JOER.99.4.218-231
https://doi.org/10.1002/pits.10177
https://doi.org/10.1016/B978-012109890-2/50031-7
https://doi.org/10.18296/set.0631
https://doi.org/10.1007/s10648-011-9191-6
https://doi.org/10.1007/s10212-015-0250-0
https://doi.org/10.1177/0143034312472759

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 45, Issue 1 (2025) 202-214

[19]

(20]

[21]

(22]

(23]

[24]

[25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

Tuominen-Soini, Heta, Katariina Salmela-Aro, and Markku Niemivirta. "Achievement Goal Orientations and
Academic Well-Being across the Transition to Upper Secondary Education." Learning and individual differences
22, no. 3 (2012): 290-305. https://doi.org/10.1016/j.lindif.2012.01.002

Zimmerman, Barry J. "Investigating Self-Regulation and Motivation: Historical Background, Methodological
Developments, and Future Prospects." American educational research journal 45, no. 1 (2008): 166-83.
https://doi.org/10.3102/0002831207312909

Martin, Andrew J, and Herbert W Marsh. "Academic Buoyancy: Towards an Understanding of Students' Everyday
Academic Resilience." Journal of  school psychology 46, no. 1 (2008): 53-83.
https://doi.org/10.1016/j.jsp.2007.01.002

Rameli, Mohd Rustam Mohd, and Azlina Mohd Kosnin. "Framework of School Students Academic Buoyancy in
Mathematics: The Roles of Achievement Goals Orientations and Self-Regulation." Advanced science letters 24,
no. 1(2018): 553-55. https://doi.org/10.1166/asl.2018.12068

Xu, Jian, and Yabing Wang. "The Impact of Academic Buoyancy and Emotions on University Students’ Self-
Regulated Learning Strategies in L2 Writing Classrooms." Reading and Writing (2023): 1-19.
https://doi.org/10.1007/s11145-023-10411-9

Datu, Jesus Alfonso D, and Mantak Yuen. "Predictors and Consequences of Academic Buoyancy: A Review of
Literature with Implications for Educational P S Ychological Research and Practice." Contemporary School
Psychology 22 (2018): 207-12. https://doi.org/10.1007/s40688-018-0185-y

Heydarnejad, Tahereh, Sayed M Ismail, Goodarz Shakibaei, and Abdulbaset Saeedian. "Modeling the Impact of L2
Grit on Efl Learners’ Core of Self-Assessment and Foreign Language Anxiety." Language Testing in Asia 12, no. 1
(2022): 50. https://doi.org/10.1186/s40468-022-00200-6

Yun, Saerom, Phil Hiver, and Ali H Al-Hoorie. "Academic Buoyancy: Exploring Learners’everyday Resilience in the
Language Classroom." Studies in Second Language Acquisition 40, no. 4 (2018): 805-30.
https://doi.org/10.1017/5S0272263118000037

Malmberg, Lars-Erik, James Hall, and Andrew J. Martin. "Academic buoyancy in secondary school: Exploring
patterns of convergence in English, mathematics, science, and physical education." Learning and Individual
Differences 23 (2013): 262-266. https://doi.org/10.1016/}.lindif.2012.07.014

WeiRenfels, Marie, Dana Hoffmann, Laura Dorrenbacher-Ulrich, and Franziska Perels. "Linking academic
buoyancy and math achievement in secondary school students: Does academic self-efficacy play a role?." Current
Psychology (2022): 1-15. https://doi.org/10.1007/s12144-022-03488-y

Colmar, Susan, Gregory Arief D. Liem, Julie Connor, and Andrew J. Martin. "Exploring the relationships between
academic buoyancy, academic self-concept, and academic performance: a study of mathematics and reading
among  primary  school  students." Educational ~ Psychology 39, no. 8 (2019): 1068-1089.
https://doi.org/10.1080/01443410.2019.1617409

Putwain, David W, Peter Wood, and Reinhard Pekrun. "Achievement Emotions and Academic Achievement:
Reciprocal Relations and the Moderating Influence of Academic Buoyancy." Journal of Educational Psychology
114, no. 1 (2022): 108. https://doi.org/10.1037/edu0000637

Layco, Eddiebal P. "The Role of Metacognition and Its Interaction on Students’ Negative Academic Emotions
Towards Their Academic Buoyancy and Achievement in Mathematics." Universal Journal of Educational Research
8, no. 12A (2020): 7500-10. https://doi.org/10.13189/ujer.2020.082534

Mordan-Soto, Gustavo, and Lisa Benson. "Relationship of Mathematics Self-Efficacy and Competence with
Behaviors and Attitudes of Engineering Students with Poor Mathematics." International Journal of Education in
Mathematics, Science and Technology 6, no. 3 (2018): 200-220. https://doi.org/10.18404/ijemst.428165

Pletzer, Belinda, Martin Kronbichler, Hans-Christoph Nuerk, and Hubert H Kerschbaum. "Mathematics Anxiety
Reduces Default Mode Network Deactivation in Response to Numerical Tasks." Frontiers in human neuroscience
9 (2015): 202. https://doi.org/10.3389/fnhum.2015.00202

Daker, Richard J, Sylvia U Gattas, H Moriah Sokolowski, Adam E Green, and lan M Lyons. "First-Year Students’
Math Anxiety Predicts Stem Avoidance and Underperformance Throughout University, Independently of Math
Ability." npj Science of Learning 6, no. 1 (2021): 17. https://doi.org/10.1038/s41539-021-00095-7

Winne, Philip H., Allyson F. Hadwin, D. J. Hacker, J. Dunlosky, and A. C. Graesser. "Metacognition in educational
theory and practice." Studying As Self-regulated Learning 277304 (1998).

Roick, Julia, and Tobias Ringeisen. "Students' Math Performance in Higher Education: Examining the Role of Self-
Regulated Learning and Self-Efficacy." Learning and Individual Differences 65 (2018): 148-58.
https://doi.org/10.1016/j.lindif.2018.05.018

Musso, Mariel F, Monique Boekaerts, Mien Segers, and Eduardo C Cascallar. "Individual Differences in Basic
Cognitive Processes and Self-Regulated Learning: Their Interaction Effects on Math Performance." Learning and
individual Differences 71 (2019): 58-70. https://doi.org/10.1016/j.lindif.2019.03.003

211


https://doi.org/10.1016/j.lindif.2012.01.002
https://doi.org/10.3102/0002831207312909
https://doi.org/10.1016/j.jsp.2007.01.002
https://doi.org/10.1166/asl.2018.12068
https://doi.org/10.1007/s11145-023-10411-9
https://doi.org/10.1007/s40688-018-0185-y
https://doi.org/10.1186/s40468-022-00200-6
https://doi.org/10.1017/S0272263118000037
https://doi.org/10.1016/j.lindif.2012.07.014
https://doi.org/10.1007/s12144-022-03488-y
https://doi.org/10.1080/01443410.2019.1617409
https://doi.org/10.1037/edu0000637
https://doi.org/10.13189/ujer.2020.082534
https://doi.org/10.18404/ijemst.428165
https://doi.org/10.3389/fnhum.2015.00202
https://doi.org/10.1038/s41539-021-00095-7
https://doi.org/10.1016/j.lindif.2018.05.018
https://doi.org/10.1016/j.lindif.2019.03.003

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 45, Issue 1 (2025) 202-214

(38]

(39]

[40]

[41]

[42]
[43]

[44]

(45]
[46]

(47]

(48]

(49]

(50]

(51]

(52]
(53]

(54]

(55]

(56]
(57]

(58]

(59]

(60]

Tzohar-Rozen, Meirav, and Bracha Kramarski. "Metacognition, Motivation and Emotions: Contribution of Self-
Regulated Learning to Solving Mathematical Problems." Global Education Review 1, no. 4 (2014).

Duffy, Melissa C, and Roger Azevedo. "Motivation Matters: Interactions between Achievement Goals and Agent
Scaffolding for Self-Regulated Learning within an Intelligent Tutoring System." Computers in Human Behavior 52
(2015): 338-48. https://doi.org/10.1016/j.chb.2015.05.041

Berger, Nathan, Erin Mackenzie, and Kathryn Holmes. "Positive Attitudes Towards Mathematics and Science Are
Mutually Beneficial for Student Achievement: A Latent Profile Analysis of Timss 2015." The Australian Educational
Researcher 47 (2020): 409-44. https://doi.org/10.1007/s13384-020-00379-8

Cleary, Timothy J, and Anastasia Kitsantas. "Motivation and Self-Regulated Learning Influences on Middle School
Mathematics Achievement." School  Psychology  Review 46, no. 1 (2017): 88-107.
https://doi.org/10.1080/02796015.2017.12087607

Bruso, Jackie L, and Jill E Stefaniak. "The Use of Self-Regulated Learning Measure Questionnaires as a Predictor of
Academic Success." TechTrends 60 (2016): 577-84. https://doi.org/10.1007/s11528-016-0096-6

Dunnigan, Jim E. "The Relationship of Self-Regulated Learning and Academic Risk Factors to Academic
Performance in Community College Online Mathematics Courses." Seattle Pacific University, 2018.

Palinscar, Aannemarie Sullivan, and Ann L Brown. "Reciprocal Teaching of Comprehension-Fostering and
Comprehension-Monitoring  Activities."  Cognition and instruction 1, no. 2 (1984). 117-75.
https://doi.org/10.1207/s1532690xci0102 1

Pressley, Michael. "The Relevance of the Good Strategy User Model to the Teaching of Mathematics." Educational
psychologist 21, no. 1-2 (1986): 139-61. https://doi.org/10.1080/00461520.1986.9653028

Wong, Jacqueline, Mohammad Khalil, Martine Baars, Bjorn B de Koning, and Fred Paas. "Exploring Sequences of
Learner Activities in Relation to Self-Regulated Learning in a Massive Open Online Course." Computers &
Education 140 (2019): 103595. https://doi.org/10.1016/j.compedu.2019.103595

Lehmann, Thomas, Inka Hahnlein, and Dirk Ifenthaler. "Cognitive, Metacognitive and Motivational Perspectives
on Preflection in Self-Regulated Online Learning." Computers in human behavior 32 (2014): 313-23.
https://doi.org/10.1016/j.chb.2013.07.051

Kosnin, Azlina Mohd. "Self-regulated learning and academic achievement in  Malaysian
undergraduates." International Education Journal 8, no. 1 (2007): 221-228.

Gardner, John. "Self Renewal New York." Harper and Row, 1963.

Asim, Igra, and Muhammad Shahid Faroog. "Self-Regulated Learning and Academic Performance of Secondary
School Students." Journal of Educational Sciences 8, no. 1 (2021): 27-41. https://doi.org/10.52587/jesar.08.01.04
Banarjee, Payel, and Kamlesh Kumar. "A Study on Self-Regulated Learning and Academic Achievement among the
Science Graduate Students." International Journal of Multidisciplinary Approach and Studies 1, no. 6 (2014): 329-
42.

Lindner, Reinhard W, and Bruce Harris. "Self-Regulated Learning and Academic Achievement in College Students."
(1992).

Pintrich, Paul R. "Understanding Self-Regulated Learning." New directions for teaching and learning 1995, no. 63
(1995): 3-12. https://doi.org/10.1002/t.37219956304

Shin, Yoonhee, and Donggil Song. "The Effects of Self-Regulated Learning Support on Learners’ Task Performance
and Cognitive Load in Computer Programing." Journal of Educational Computing Research 60, no. 6 (2022): 1490-
513. https://doi.org/10.1177/07356331211052632

Zimmerman, Barry J. "Models of self-regulated learning and academic achievement." In Self-regulated learning
and academic achievement: Theory, research, and practice, pp. 1-25. New York, NY: Springer New York, 1989.
https://doi.org/10.1007/978-1-4612-3618-4 1

Zimmerman, Barry J. "Self-Regulated Learning and Academic Achievement: An Overview." Educational
psychologist 25, no. 1 (1990): 3-17. https://doi.org/10.1207/s15326985ep2501 2

Ho, Esther Sui-Chu. "Self-Regulated Learning and Academic Achievement of Hong Kong Secondary School
Students." Education Journal 32, no. 2 (2004): 87-107.

Alegre, A. A. (2014). Academic self-efficacy, self-regulated learning and academic performance in first-year
university students. Propdsitos Y Representaciones Revista de Psicologia Educativa de La USIL, 2(1), 101-120.
http://doi.org/10.20511/pyr2014.v2n1.54

Wolters, Christopher A, and Maryam Hussain. "Investigating Grit and Its Relations with College Students’ Self-
Regulated Learning and Academic Achievement." Metacognition and Learning 10 (2015): 293-311.
https://doi.org/10.1007/s11409-014-9128-9

Xiao, Sanrong, Kang Yao, and Ting Wang. "The Relationships of Self-Regulated Learning and Academic
Achievement in University Students." Paper presented at the SHS web of conferences, 2019.
https://doi.org/10.1051/shsconf/20196001003

212


https://doi.org/10.1016/j.chb.2015.05.041
https://doi.org/10.1007/s13384-020-00379-8
https://doi.org/10.1080/02796015.2017.12087607
https://doi.org/10.1007/s11528-016-0096-6
https://doi.org/10.1207/s1532690xci0102_1
https://doi.org/10.1080/00461520.1986.9653028
https://doi.org/10.1016/j.compedu.2019.103595
https://doi.org/10.1016/j.chb.2013.07.051
https://doi.org/10.52587/jesar.08.01.04
https://doi.org/10.1002/tl.37219956304
https://doi.org/10.1177/07356331211052632
https://doi.org/10.1007/978-1-4612-3618-4_1
https://doi.org/10.1207/s15326985ep2501_2
http://doi.org/10.20511/pyr2014.v2n1.54
https://doi.org/10.1007/s11409-014-9128-9
https://doi.org/10.1051/shsconf/20196001003

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 45, Issue 1 (2025) 202-214

(61]

(62]
(63]

(64]

(65]

(66]

(67]

(68]

(69]

(70]

(71]

[72]

(73]
[74]

[75]

[76]

[77]

(78]

[79]

(80]

(81]

(82]

Lim, Chee, Habibah Ab Jalil, Aini Ma'rof, and Wan Saad. "Peer Learning, Self-Regulated Learning and Academic
Achievement in Blended Learning Courses: A Structural Equation Modeling Approach." International Journal of
Emerging Technologies in Learning (IJET) 15, no. 3 (2020): 110-25. https://www.learntechlib.org/p/217022/
Arsal, Zeki. "The Impact of Self-Regulation Instruction on Mathematics Achievements and Attitudes of Elementary
School Students." Egitim ve Bilim (2009). https://hdl.handle.net/20.500.12491/1441

Stoeger, Heidrun, and Albert Ziegler. "Evaluation of an Elementary Classroom Self-Regulated Learning Program
for Gifted Mathematics Underachievers." International Education Journal 6, no. 2 (2005): 261-71.

Dignath, Charlotte. "For Unto Every One That Hath Shall Be Given: Teachers’ Competence Profiles Regarding the
Promotion of Self-Regulated Learning Moderate the Effectiveness of Short-Term Teacher Training."
Metacognition and Learning 16, no. 3 (2021): 555-94. https://doi.org/10.1007/s11409-021-09271-x

Wang, Jing, Ronnel B King, and Nirmala Rao. "The Role of Social-Academic Goals in Chinese Students’ Self-
Regulated Learning." European Journal of Psychology of Education 34 (2019): 579-600.
https://doi.org/10.1007/s10212-018-0404-y

Fauzi, Ahmad, and Djamilah Bondan Widjajanti. "Self-Regulated Learning: The Effect on Student’s Mathematics
Achievement." Paper presented at the Journal of Physics: Conference Series, 2018.
https://.doi.org/10.1088/1742-6596/1097/1/012139

Kim, ChanMin, Seung Won Park, Joe Cozart, and Hyewon Lee. "From Motivation to Engagement: The Role of
Effort Regulation of Virtual High School Students in Mathematics Courses." Journal of Educational Technology &
Society 18, no. 4 (2015): 261-72.

Rameli, Mohd Rustam Mohd. "Model Keapungan Akademik Dalam Matematik Berasaskan Orientasi Matlamat
Pencapaian Dan Regulasi Kendiri Pelajar Sekolah Menengah." In Unpublished PhD Thesis: Universiti Teknologi
Malaysia, 2017.

Wu, P. H. "Examining the effects of self-regulated learning on junior high school students’ academic performance
using structural equation modeling." Unpublished Master’ s thesis, 2005.

Bandura, Albert. "Social Foundations of Thought and Action." Englewood Cliffs, NJ 1986, no. 23-28 (1986).
Pintrich, Paul R, DAF Smith, T Garcia, and Wilbert J McKEACHIE. "The Motivated Strategies for Learning
Questionnaire (Mslq)." Ann Arbor, MI: NCRIPTAL, The University of Michigan (1991).

Pintrich, Paul R, David AF Smith, Teresa Garcia, and Wilbert J McKeachie. "Reliability and Predictive Validity of the
Motivated Strategies for Learning Questionnaire (Mslq)." Educational and psychological measurement 53, no. 3
(1993): 801-13. https://doi.org/10.1177/0013164493053003024

Schunk, Dale H. "Self-Regulated Learning: The Educational Legacy of Paul R. Pintrich." Educational psychologist
40, no. 2 (2005): 85-94. https://doi.org/10.1207/s15326985ep4002 3

Zimmerman, Barry J. "Becoming a Self-Regulated Learner: An Overview." Theory into practice 41, no. 2 (2002):
64-70. https://doi.org/10.1207/s15430421tip4102 2

Chang, Chi-Cheng, Kuo-Hung Tseng, Chaoyun Liang, and Yueh-Mai Liao. "Constructing and Evaluating Online Goal-
Setting Mechanisms in Web-Based Portfolio Assessment System for Facilitating Self-Regulated Learning."
Computers & Education 69 (2013): 237-49. https://doi.org/10.1016/j.compedu.2013.07.016

Liem, Gregory Arief D, Paul Ginns, Andrew J Martin, Barbara Stone, and Maree Herrett. "Personal Best Goals and
Academic and Social Functioning: A Longitudinal Perspective." Learning and Instruction 22, no. 3 (2012): 222-30.
https://doi.org/10.1016/j.learninstruc.2011.11.003

Miller, Sarah, Paul Connolly, and Lisa K Maguire. "Wellbeing, Academic Buoyancy and Educational Achievement
in  Primary School Students." |International Journal of Educational Research 62 (2013): 239-48.
https://doi.org/10.1016/].ijer.2013.05.004

Friedrich, Alena, Kathrin Jonkmann, Benjamin Nagengast, Bernhard Schmitz, and Ulrich Trautwein. "Teachers' and
Students' Perceptions of Self-Regulated Learning and Math Competence: Differentiation and Agreement."
Learning and Individual Differences 27 (2013): 26-34. https://doi.org/10.1016/].lindif.2013.06.005

Eccles, Jacquelynne S, and Allan Wigfield. "In the Mind of the Actor: The Structure of Adolescents' Achievement
Task Values and Expectancy-Related Beliefs." Personality and social psychology bulletin 21, no. 3 (1995): 215-25.
https://doi.org/10.1177/0146167295213003

Eccles, Jacquelynne S, and Allan Wigfield. "In the Mind of the Actor: The Structure of Adolescents' Achievement
Task Values and Expectancy Related Belief." Cognitive and moral development and academic achievement in
adolescence (1999): 131-96.

Martin, Andrew J, and Herbert W Marsh. "Academic Resilience and Its Psychological and Educational Correlates:
A Construct Validity Approach." Psychology in the Schools 43, no. 3 (2006): 267-81.
https://doi.org/10.1002/pits.20149

Schunk, Dale H, and Barry J Zimmerman. "Self-Regulation and Learning." Handbook of Psychology, Second Edition
7 (2012). https://doi.org/10.1002/9781118133880.hop207003

213


https://www.learntechlib.org/p/217022/
https://hdl.handle.net/20.500.12491/1441
https://doi.org/10.1007/s11409-021-09271-x
https://doi.org/10.1007/s10212-018-0404-y
https://.doi.org/10.1088/1742-6596/1097/1/012139
https://doi.org/10.1177/0013164493053003024
https://doi.org/10.1207/s15326985ep4002_3
https://doi.org/10.1207/s15430421tip4102_2
https://doi.org/10.1016/j.compedu.2013.07.016
https://doi.org/10.1016/j.learninstruc.2011.11.003
https://doi.org/10.1016/j.ijer.2013.05.004
https://doi.org/10.1016/j.lindif.2013.06.005
https://doi.org/10.1177/0146167295213003
https://doi.org/10.1002/pits.20149
https://doi.org/10.1002/9781118133880.hop207003

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 45, Issue 1 (2025) 202-214

(83]

(84]

(85]

(86]

(87]

Collie, Rebecca J, Paul Ginns, Andrew J Martin, and Brad Papworth. "Academic Buoyancy Mediates Academic
Anxiety’s Effects on Learning Strategies: An Investigation of English-and Chinese-Speaking Australian Students."
Educational Psychology 37, no. 8 (2017): 947-64. https://doi.org/10.1080/01443410.2017.1291910

McKay, Elizabeth Anne. "Reflective Practice: Doing, Being and Becoming a Reflective Practitioner." Skills for
practice in occupational therapy (2009): 55-72.

Hosseini, Fakhrossadat, Gholam Hossein Maktabi, Manijeh Shehni Yailagh, and Alireza Haji Yakhchali. "The Effects
of Teaching Reflective Thinking Model on Academic Self-Efficacy, Achievement Motivation, Intention Certainty
and Reflective Thinking of the of Farhangyan University Students in Ahvaz. Ahvaz, Iran." Amazonia Investiga 7,
no. 13 (2018): 401-418. https://www.amazoniainvestiga.info/index.php/amazonia/article/view/581

Chen, Mei-Rong Alice, Gwo-len Hwang, and Yu-Ying Chang. "A Reflective Thinking-Promoting Approach to
Enhancing Graduate Students' Flipped Learning Engagement, Participation Behaviors, Reflective Thinking and
Project Learning Outcomes." British Journal of Educational Technology 50, no. 5 (2019): 2288-307.
https://doi.org/10.1111/bjet.12823

Ibham Veza, Mohd Farid Muhamad Said, Tri Widodo Besar Riyadi, Mohd Azman Abas, & Zulkarnain Abdul
Latiff. (2021). Issues in the Science and Engineering Education in Indonesia: How to Improve Competitiveness
Through STEM Mastery. International Journal of Advanced Research in Future Ready Learning and
Education, 24(1), 1-6. Retrieved from https://akademiabaru.com/submit/index.php/frle/article/view/4347

214


https://doi.org/10.1080/01443410.2017.1291910
https://www.amazoniainvestiga.info/index.php/amazonia/article/view/581
https://doi.org/10.1111/bjet.12823
https://akademiabaru.com/submit/index.php/frle/article/view/4347

