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Abstract: This study aims to analyze the relationship between metacognitive awareness, 
self-efficacy, and learning motivation on biology learning outcomes of eleventh-grade 
students in public high schools in Soppeng Regency, both directly and indirectly. This 
quantitative study employed an ex post facto correlation approach with Structural 
Equation Modeling (SEM) analysis techniques. A sample of 505 students was selected 
using simple random sampling and proportional sampling techniques from a total 
population of 1.444 students. The instruments used included questionnaires on 
metacognitive awareness, self-efficacy, and learning motivation, as well as a biology 
learning achievement test. The results showed that metacognitive awareness was 
significantly related to learning motivation (p=0.00), but had no direct effect on learning 
outcomes (p=0.06). Self-efficacy was significantly related to learning outcomes (p=0.01), 
but not significantly to learning motivation (p=0.06). Learning motivation was also 
significantly related to learning outcomes (p=0.00). Indirectly, metacognitive awareness 
has a significant relationship with learning outcomes through the mediation of learning 
motivation (p=0.00) and self-efficacy (p=0.02). However, the indirect relationship 
between self-efficacy and learning outcomes through learning motivation was not 
significant (p=0.16). The conclusion of this study confirms that learning motivation plays 
a crucial role as a primary mediator. Increasing metacognitive awareness and self-
efficacy needs to be optimized in an integrated manner to improve student learning 
outcomes. 
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Introduction 
 
Education is a conscious effort undertaken by 

families, communities, and the government through 
guidance, teaching, and training activities in schools 
(Hepburn et al., 2025; Kelty & Wakabayashi, 2020). 
Educational success is measured not only by grades on 
report cards or diplomas, but also by cognitive abilities 
reflected in student learning outcomes. Therefore, the 
quality of education is largely determined by the 
learning process experienced by students and the results 

achieved. The quality of education is closely related to 
students' understanding of effective learning methods 
(learning how to learn) and their ability to solve various 
problems, both academic and social (Stanton et al., 2021). 
Education also plays a role in shaping character and 
providing life skills so students can adapt to dynamic, 
competitive, and uncertain situations (Zega, 2021). 
However, the state of education in Indonesia still faces 
various challenges, particularly in achieving national 
education goals. This is characterized by a gap between 
expectations and reality, which is closely related to the 
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learning process experienced by students (Sander et al., 
2025; Timmis et al., 2024). 

Observations at several public high schools in 
Soppeng Regency indicate that biology learning is still 
considered difficult by students due to the dominance of 
memorization and theory. Consequently, student 
learning outcomes are low, with many failing to meet the 
Minimum Completion Criteria (KKM). Furthermore, 
students' metacognitive awareness is also low, evident 
in their lack of ability to plan, monitor, and evaluate their 
learning process. Metacognitive awareness is a crucial 
factor in improving learning outcomes. Students with 
metacognitive awareness are able to control their 
thinking processes through planning, monitoring, and 
evaluation, resulting in more effective learning (An et 
al., 2024; Anthonysamy et al., 2025). Furthermore, the 
quality of learning outcomes is related to students' 
ability to continuously control cognitive processes 
(Ramdhani et al., 2024; Rivas et al., 2022). Individuals 
with strong metacognitive abilities tend to have more 
optimal learning management skills (Abdelrahman, 
2020; Jiang et al., 2025). In addition to metacognitive 
awareness, self-efficacy also plays a crucial role in 
learning success. Self-efficacy is an individual's belief in 
their ability to complete tasks and face challenges 
(Monika & Adman, 2017). Students with high self-
efficacy tend to be more active and confident in learning 
(Meng & Zhang, 2023; Prifti, 2022), and have better 
persistence and learning strategies (AL-Qadri et al., 
2024; Eren et al., 2025). 

Research shows that self-efficacy has a positive 
effect on student learning outcomes (Honicke et al., 2023; 
Miao et al., 2025), Learning motivation is also a crucial 
factor in improving student learning outcomes. 
Motivation serves as a driver, guide, and reinforcer in 
the learning process (Siziba et al., 2025; Urhahne & 
Wijnia, 2023). Students with high motivation tend to be 
more active and persistent in learning, which impacts 
learning outcomes (Acosta-Gonzaga & Ramirez-
Arellano, 2021; Kamberi, 2025). Furthermore, 
metacognitive awareness and self-efficacy can increase 
learning motivation, which ultimately impacts student 
learning outcomes (Ho & Lau, 2025; Zeitlhofer et al., 
2023). Based on this description, this study was 
conducted to analyze the relationship between 
metacognitive awareness, self-efficacy, and learning 
motivation on students' biology learning outcomes. 

 

Methods 
 

This research is a quantitative, ex post facto 
correlational study. It aims to analyze the relationship 
between metacognitive awareness, self-efficacy, 
learning motivation, and students' biology learning 

outcomes. Data analysis was conducted using Structural 
Equation Modeling (SEM) to examine direct and indirect 
relationships between variables. The study population 
was all 1.444 eleventh-grade students at public high 
schools in Soppeng Regency, with a sample size of 505 
students determined using proportional random 
sampling. The research instruments consisted of a 
questionnaire to measure metacognitive awareness, self-
efficacy, and learning motivation, and a test to measure 
students' biology learning outcomes. The data obtained 
were analyzed using SEM software to test the structural 
model and examine the significance of the relationships 
between variables. 

 

Results and Discussion 
 
Descriptive Analysis 

The descriptive analysis of the research variables, it 
is known that the metacognitive awareness variable has 
a minimum value of 58 and a maximum of 120, with an 
average (mean) of 94.90 and a standard deviation of 8.18, 
indicating relatively moderate data variation. The self-
efficacy variable has a minimum value of 20 and a 
maximum of 42, with an average value of 31.74 and a 
standard deviation of 2.99, indicating that the data 
distribution tends to be more homogeneous than other 
variables as shown in Table 1. Furthermore, the learning 
motivation variable has a minimum value of 32 and a 
maximum of 60, with an average of 49.04 and a standard 
deviation of 4.496, indicating moderate data variation. 
Meanwhile, the learning outcome variable has a 
minimum value of 11 and a maximum of 94, with an 
average value of 70.49 and a standard deviation of 
13.689, indicating that this variable has the highest level 
of data distribution among the other variables. In 
general, the results of this descriptive analysis provide 
an overview that all research variables have a fairly 
diverse range of values with varying levels of variation. 
 
Table 1. Descriptive Analysis of Research Variables 

Variables Mini Maxi Mean Std. Deviation 

Metacognitive 
Awareness 

58 120 94.90 8.18 

Self-Efficacy 20 42 31.74 2.99 
Learning 
Motivation 

32 60 49.04 4.49 

Learning 
Outcomes 

11 94 70.49 13.68 

 
Based on Table 1 regarding the descriptive analysis 

of the research variables, it is known that the 
metacognitive awareness variable has a minimum value 
of 58 and a maximum of 120, with an average (mean) of 
94.90 and a standard deviation of 8.18, indicating 
relatively moderate data variation. The self-efficacy 
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variable has a minimum value of 20 and a maximum of 
42, with an average value of 31.74 and a standard 
deviation of 2.99, indicating that the data distribution 
tends to be more homogeneous than other variables. 
Furthermore, the learning motivation variable has a 
minimum value of 32 and a maximum of 60, with an 
average of 49.04 and a standard deviation of 4.496, 
indicating moderate data variation. Meanwhile, the 
learning outcome variable has a minimum value of 11 
and a maximum of 94, with an average value of 70.49 
and a standard deviation of 13.68, indicating that this 
variable has the highest level of data distribution among 
the other variables. In general, the results of this 
descriptive analysis provide an overview that all 
research variables have a fairly diverse range of values 
with varying levels of variation. 

 
SEM (Structural Equation Model) Analysis 

Based on the Direct Effect Table 2, it can be seen that 
not all relationships between variables show a 
significant effect. The relationship between 
metacognitive awareness and self-efficacy yielded a T-
statistic of 6.76 with a p-value of 0.00, thus confirming 
that this relationship is significant and the hypothesis is 
accepted. This indicates that the better a person's 
metacognitive awareness, the higher their self-efficacy. 
Furthermore, metacognitive awareness also 
significantly impacted learning motivation with a T-
statistic of 11.66 and a p-value of 0.00, indicating that the 
hypothesis was also accepted. However, metacognitive 
awareness did not significantly impact learning 
outcomes, with a T-statistic of 1.882 and a p-value of 0.06 
(greater than 0.05), thus rejecting the hypothesis. This 
indicates that even if a person has good metacognitive 
awareness, it does not directly impact learning 
outcomes. 

 
Figure 1. SEM (Structural Equation Model) Analysis 

Table 2. Direct Effect 
Path Structure T-

Statistics 
P-

Value 
Results 

Metacognitive 
Awareness -> Self-
Efficacy 

6.76 0.00 Accepted 

Metacognitive 
Awareness -> 
Learning Outcomes 

1.88 0.06 Rejected 

Metacognitive 
Awareness -> 
Learning 
Motivation 

11.66 0.00 Accepted 

Self-Efficacy -> 
Learning Outcomes 

2.40 0.01 Accepted 

Self-Efficacy -> 
Learning 
Motivation 

1.83 0.06 Rejected 

Learning 
Motivation -> 
Learning Outcomes 

3.04 0.00 Accepted 

 
Furthermore, regarding the relationship between 

self-efficacy and learning outcomes, the T-statistic was 
2.40 with a p-value of 0.01, thus accepting the 
hypothesis. This indicates that self-efficacy has a positive 
and significant influence on learning outcomes. 
Conversely, the relationship between self-efficacy and 
learning motivation did not show a significant effect, 
with a T-statistic of 1.83 and a p-value of 0.06, thus 
rejecting the hypothesis. Finally, regarding the 
relationship between learning motivation and learning 
outcomes, the T-statistic was 3.04 with a p-value of 0.00, 
indicating a significant relationship and accepting the 
hypothesis. This indicates that learning motivation plays 
a significant role in improving learning outcomes. 
Overall, these results indicate that learning motivation 
and self-efficacy have a direct influence on learning 
outcomes, while metacognitive awareness has a more 
indirect influence through other variables. 

Based on Table 3 regarding the indirect effect, it can 
be seen that not all mediation pathways have a 
significant influence or relationship. In the 
metacognitive awareness → self-efficacy → learning 
outcomes pathway, the T-statistics value was obtained 
at 2.29 with a p-value of 0.02, so it was declared 
significant and the hypothesis was accepted. This 
indicates that metacognitive awareness can influence 
learning outcomes indirectly through self-efficacy as an 
intermediary variable. Conversely, in the self-efficacy → 
learning motivation → learning outcomes pathway, the 
T-statistics value was obtained at 1.40 with a p-value of 
0.16, so it was not significant and the hypothesis was 
rejected. This means that learning motivation is not able 
to be a strong mediator in the relationship between self-
efficacy and learning outcomes. Similar results were also 



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 5, 1-7  

 

4 

found in the metacognitive awareness → self-efficacy → 
learning motivation → learning outcomes pathway, 
with a T-statistics value of 1.31 and a p-value of 0.19, 
indicating that this chain mediation pathway was also 
not significant. 

 
Table 3. Indirect Effect 

Path Structure T-
Statistics 

P-
Value 

Results 

Metacognitive 
Awareness -> Self-
Efficacy -> 
Learning 
Outcomes 

2.29 0.02 Accepted 

Self-Efficacy -> 
Learning 
Motivation -> 
Learning 
Outcomes 

1.40 0.16 Rejected 

Metacognitive 
Awareness -> Self-
Efficacy -> 
Learning 
Motivation -> 
Learning 
Outcomes 

1.31 0.19 Rejected 

Metacognitive 
Awareness -> 
Learning 
Motivation -> 
Learning 
Outcomes 

2.81 0.00 Accepted 

Metacognitive 
Awareness -> Self-
Efficacy -> 
Learning 
Motivation 

1.76 0.07 Rejected 

 
However, for the metacognitive awareness → 

learning motivation → learning outcomes pathway, the 
T-statistic was 2.81 with a p-value of 0.005, thus 
accepting the hypothesis. This indicates that learning 
motivation can act as a significant mediator in the 
relationship between metacognitive awareness and 
learning outcomes. This means that metacognitive 
awareness can improve learning outcomes by increasing 
learning motivation. Finally, for the metacognitive 
awareness → self-efficacy → learning motivation 
pathway, the T-statistic was 1.76 with a p-value of 0.07, 
thus not significant. Overall, these results indicate that 
not all variables can act as mediators, but self-efficacy 
and learning motivation have been shown to be 
mediators in certain pathways, particularly in 
explaining the influence of metacognitive awareness on 
learning outcomes. 

 

Direct Relationship Between Metacognitive Awareness, Self-
Efficacy, and Learning Motivation on Biology Learning 
Outcomes of 11th-Grade Students at Public Senior High 
Schools in Soppeng Regency 

The results of the direct effect analysis indicate that 
not all variables significantly influence students' biology 
learning outcomes. Of the six paths tested, four 
relationships were significant and two were 

insignificant, indicating that the relationships between 
variables in learning are complex and not always direct, 
but rather involve mediating variables. These results 
align with recent research confirming that the learning 
process is influenced by the interaction between 
metacognition, motivation, and self-regulation within 
an interconnected system (Geng & Su, 2025; Hashmi et 
al., 2026). Furthermore, the relationship between 
psychological variables in learning has also been shown 
to influence each other indirectly through learning 
strategies (Rožman et al., 2025; Smarandache et al., 
2022). Metacognitive awareness has been shown to 
significantly influence self-efficacy and learning 
motivation, but has no direct effect on learning 
outcomes.  

This suggests that metacognitive awareness plays a 
more important role in managing the learning process 
by increasing students' self-confidence and motivation 
to learn. These results align with recent research 
showing that metacognition functions as a mediator that 
improves self-efficacy and academic performance 
(Huang et al., 2022) and plays a role in helping students 
organize learning strategies more effectively (Kleka et 
al., 2024). Thus, metacognition does not always have a 
direct impact, but rather strengthens other variables that 
contribute to learning outcomes. Meanwhile, self-
efficacy and learning motivation were shown to have a 
significant direct influence on student learning 
outcomes, while the relationship between self-efficacy 
and learning motivation was insignificant. These results 
indicate that students with high self-confidence and 
motivation tend to be more active, persistent, and 
focused in learning, resulting in better results. These 
findings are supported by recent research showing that 
self-efficacy has a direct influence on learning 
achievement and interacts with metacognition to 
improve academic performance (Duratun & Maryani, 
2023; Sadeghi et al., 2025). Overall, these research 
findings confirm that improving learning outcomes 
depends not only on cognitive aspects but also on 
psychological aspects, with metacognitive awareness 
playing an indirect role. 
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Indirect Relationship between Metacognitive Awareness, Self-
Efficacy, and Learning Motivation on Biology Learning 
Outcomes of 11th-Grade Students in Public Senior High 
Schools in Soppeng Regency 

The results of the indirect effect analysis indicate 
that not all mediating pathways significantly influence 
students' biology learning outcomes. Of the five 
pathways tested, only two were significant, while the 

other three were insignificant. This finding indicates that 
the role of mediating variables such as self-efficacy and 
learning motivation does not always strengthen the 
relationship between variables, but rather depends on 
the strength of the relationship within each pathway 
(Leasa et al., 2023; Valenzuela & Balon, 2026). This aligns 
with the concept that the learning process is a complex 
system involving the interaction of various 
psychological factors within students (Jiang & Yang, 
2022; Ramirez-Arellano, 2019). Metacognitive awareness 
has been shown to have a significant indirect effect on 
learning outcomes through self-efficacy and learning 
motivation. This suggests that increasing metacognitive 
awareness can improve learning outcomes if it can first 
boost students' self-confidence and motivation.  

These findings align with metacognitive theory, 
which states that understanding thinking processes can 
enhance self-efficacy (Sapulete et al., 2024; Yang, 2021) 
and are supported by research showing that 
metacognition contributes to learning outcomes through 
mediating variables such as self-efficacy and motivation 
(Akamatsu et al., 2019; Urban & Urban, 2025). 
Conversely, several mediating pathways, such as self-
efficacy → learning motivation → learning outcomes, 
and the chain pathway of metacognitive awareness → 
self-efficacy → learning motivation → learning 
outcomes, did not show significant effects. This suggests 
that not all relationships between psychological 
variables can work simultaneously to improve learning 
outcomes. Overall, the results of this study confirm that 
learning motivation is a stronger mediator than self-
efficacy in the relationship between metacognitive 
awareness and learning outcomes. Therefore, improving 
student learning outcomes requires an integration of 
metacognitive awareness, self-efficacy, and especially 
learning motivation as the primary driving factors 
(Almayez et al., 2025; Wangguway et al., 2025). 

 
Conclusion 
 

Self-efficacy and learning motivation were shown 
to have a significant direct influence on learning 
outcomes, while metacognitive awareness had no direct 
influence. However, metacognitive awareness did 
influence self-efficacy and learning motivation. 
Furthermore, metacognitive awareness had a significant 

indirect influence on learning outcomes through self-
efficacy and learning motivation, particularly through 
the learning motivation pathway. However, not all 
mediating pathways showed a significant influence. 
Considering that not all mediation pathways showed 
significant influence, further researchers can explore 
other moderating variables such as social support or 
digital learning environment. 
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