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Abstract — This study investigated the relationships among metacognition, learning strategies,
learning motivation, problem-solving skills, and science achievement of Allied Medical Sciences
students. Using a descriptive–correlational research design, data were collected from 281
students enrolled in nursing and allied health programs through validated instruments, including
the Metacognitive Skills Scale, Revised Approaches to Studying Inventory, Science Motivation
Questionnaire II, and a problem-solving skills scale. Pearson correlation analysis and structural
equation modeling were employed to examine the relationships among variables. Results
revealed a moderate positive correlation between metacognition and learning strategies (r = 0.68)
and between metacognition and academic achievement (r = 0.61). Learning motivation
demonstrated a moderate positive relationship with academic achievement (r = 0.65), while
learning strategies and problem-solving skills showed negligible correlations with achievement.
The findings suggest that metacognitive awareness and learning motivation are key predictors of
science achievement among allied medical students. The study underscores the importance of
integrating metacognitive and motivational strategies into instructional practices to enhance
learning outcomes in health-related programs.
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I. Introduction

Science education plays a critical role in preparing students for evidence-based practice,
particularly in allied medical and health-related programs. Learning sciences, as an
interdisciplinary field, examine how students acquire, process, and apply knowledge across
learning contexts (Sawyer, 2021). In health education, students are required not only to master
scientific concepts but also to apply them in complex and dynamic real-world situations.
Consequently, understanding the cognitive and motivational factors that influence students’
academic performance is essential.

Among these factors, metacognition—commonly described as “thinking about one’s
thinking” (Flavell, 1979)—has been widely recognized as a critical component of effective
learning. Metacognitive skills enable learners to plan, monitor, and evaluate their learning
processes, leading to better comprehension, retention, and transfer of knowledge. Research has
consistently shown that students with strong metacognitive awareness tend to demonstrate higher
academic achievement and more effective learning behaviors.

In addition to metacognition, learning strategies, learning motivation, and problem-
solving skills have been identified as important contributors to academic success. Learning
strategies influence how students process information, motivation determines the extent of effort
and persistence in learning tasks, and problem-solving skills support higher-order thinking and
decision-making—skills that are indispensable in medical and allied health professions.

While previous studies have examined these variables independently or in paired
relationships, limited research has explored their combined influence on science achievement,
particularly among Allied Medical Sciences students in the Philippine context. Addressing this
gap, the present study examines the interrelationships among metacognition, learning strategies,
learning motivation, problem-solving skills, and academic achievement in science.

Review of Related Literature

Metacognition

Metacognition was first introduced by Flavell (1976) as an individual’s awareness and
regulation of cognitive processes. It encompasses three primary components: metacognitive
knowledge, metacognitive regulation, and metacognitive accuracy. Metacognitive knowledge
refers to learners’ understanding of their cognitive abilities and strategies, regulation involves
planning and monitoring learning activities, and accuracy reflects learners’ ability to judge their
performance realistically.

In educational contexts, metacognition has been associated with improved academic
performance, self-regulated learning, and deeper conceptual understanding (Fleur et al., 2025). In
science education, metacognitive skills support hypothesis formation, data analysis, and
reflective reasoning, which are essential for scientific inquiry and professional practice.
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Learning Strategies

Learning strategies refer to the methods and techniques learners use to acquire, organize,
and apply information. According to educational research, learning strategies are commonly
classified into surface, deep, and strategic approaches (UNSW Sydney, 2021). Surface learners
focus on memorization and task completion, deep learners seek to understand underlying
meanings, and strategic learners combine both approaches to optimize performance.

In health education, effective learning strategies are particularly important due to the
volume and complexity of scientific content. Studies have shown that students who adopt deep
and strategic learning approaches tend to achieve better academic outcomes and demonstrate
greater long-term retention of knowledge (Minh Ton et al., 2025).

Learning Motivation

Learning motivation is a driving force that influences students’ engagement, persistence,
and academic performance. Motivation can be intrinsic, arising from personal interest and
enjoyment, or extrinsic, driven by external rewards such as grades and career prospects. Eccles
and Wigfield’s expectancy-value theory highlights the role of motivation in determining
students’ learning choices and achievement outcomes.

In science education, motivated students are more likely to invest effort, use effective
learning strategies, and persist in challenging tasks. Empirical evidence suggests a strong
association between learning motivation and academic achievement, particularly in demanding
fields such as medical and health sciences (Otermans et al., 2025).

Problem-Solving Skills

Problem-solving skills involve the ability to analyze situations, identify relevant
information, generate solutions, and evaluate outcomes. These skills are central to scientific
reasoning and clinical decision-making. While technological advancements have facilitated
access to information, effective problem solving still requires critical thinking, logical reasoning,
and reflective judgment.

Research indicates that although students may demonstrate proficiency in basic problem-
solving tasks, they often struggle with evaluating assumptions and generating alternative
solutions (Calma, 2025). Understanding how problem-solving skills relate to other learning
variables and academic achievement remains an important area of inquiry.

Research Objectives and Questions

This study aimed to examine the relationships among metacognition, learning strategies,
learning motivation, problem-solving skills, and science achievement of Allied Medical Sciences
students.
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Specifically, it sought to answer the following questions:

1. How may the profile of the respondents be described in terms of age, sex, and program?

2. How do respondents describe their learning strategies, learning motivation, and problem-
solving skills?

3. Is there a significant relationship between metacognition and learning strategies, learning
motivation, and problem-solving skills?

4. Is there a significant relationship between academic achievement and learning strategies,
learning motivation, and problem-solving skills?

5. Is there a significant relationship between academic achievement and metacognition?

II. Methodology

Research Design

The study employed a descriptive–correlational research design to examine
relationships among the selected variables without manipulating them.

Participants

The respondents consisted of 281 Allied Medical Sciences students enrolled in medical
laboratory science, nursing, pharmacy, and related programs in Cabanatuan City. Purposive
convenience sampling was used to select participants who were currently taking science-related
courses.

Research Instruments

Data were collected using validated instruments:

 Metacognitive Skills Scale (MSS) to measure metacognitive knowledge, regulation,
and accuracy

 Revised Approaches to Studying Inventory (RASI) to assess learning strategies

 Science Motivation Questionnaire II (SMQ-II) to measure learning motivation

 Problem-Solving Skills Scale to assess problem-solving attitude and critical
thinking ability
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Schematic Diagram of the Study

Data Collection Procedure

Approval was obtained from the institutional research office prior to data collection.
Questionnaires were administered online through Google Forms, and respondents were
informed of the voluntary and confidential nature of participation.

Data Analysis

Data were analyzed using SPSS and AMOS. Descriptive statistics were used to
summarize respondent profiles and variable levels, while Pearson correlation coefficients were
computed to determine relationships among variables.

Ethical Considerations

The study adhered to ethical research standards, ensuring informed consent,
confidentiality, anonymity, and voluntary participation.

III.Results and Discussion

Research Question 1. How may the profile of the respondents be described in terms of:

1.1. Sex
1.2. Age
1.3. Program
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Table 1. Gender of the Participants
Sex f %
Male 87 30.96
Female 194 69.04
TOTAL 281 100.00

Table 2. Age of the Participants
Age f %
17 31 11.03
18 120 42.70
19 40 14.24
20 47 16.73
21 28 9.96
22 15 5.34

TOTAL 281 100.00

Table 3. Program of the Participants
Course f %
BSN 221 78.65
BSPH 18 6.40
BSMLS 42 14.95
TOTAL 281 100.00

Research Question 2. How may the respondents describe their:

2.1. learning strategies
2.2. learning motivation
2.3. problem-solving skills

Course Weighted Average Mean Score Standard Deviation
Learning Strategies 4.14 0.51
Learning Motivation 3.02 0.67
Problem Solving
Skills 3.75 0.49
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Research Question 3. Is there a significant relationship between the metacognition of the
respondents and their:

3.1. learning strategies
3.2. learning motivation
3.3. problem-solving skills

Course Pearson Moment
Correlation Coefficient (r ) Interpretation

Learning Strategies 0.68 Moderate Positive Correlation

Learning Motivation -0.68 Very Weak Negative
Correlation

Problem Solving
Skills

0.04 Very Weak Negative
Correlation

Research Question 4. Is there a significant relationship between the academic achievements of
the respondents and their:

4.1. learning strategies
4.2. learning motivation
4.3. problem-solving skills

Course Pearson Moment
Correlation Coefficient (r ) Interpretation

Learning Strategies -0.05 Very Weak Negative
Correlation

Learning Motivation -0.65 Moderate Positive Correlation
Problem Solving

Skills -0.08 Very Weak Negative
Correlation

Research Question 5. Is there a significant relationship between the academic achievements
and metacognition of the respondents?

Course Pearson Moment
Correlation Coefficient (r ) Interpretation

t-statistic -0.61 Moderate Positive Correlation

Data Collection Procedure

The profile of the respondents shows that the majority were female, comprising 194 or
69.04% of the total 281 participants, while males accounted for 87 or 30.96%. This indicates a
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female-dominated sample. In terms of age, most respondents were 18 years old, representing
42.70% of the total, followed by those aged 20 (16.73%) and 19 (14.24%). Smaller proportions
were aged 17 (11.03%), 21 (9.96%), and 22 (5.34%). With respect to course enrollment, a
substantial majority were Bachelor of Science in Nursing (BSN) students at 78.65%, while
14.95% were enrolled in BSMLS and 6.40% in BSPH. These findings suggest that the
respondents were predominantly young, female, and enrolled in nursing-related programs.

Regarding the respondents’ self-assessment of learning-related variables, the findings
reveal that learning strategies were rated high, with a weighted average of 4.14 and a standard
deviation of 0.51, indicating that respondents frequently employed effective learning strategies
and showed relatively consistent responses. Learning motivation obtained a moderate weighted
average of 3.02 with a standard deviation of 0.67, suggesting an average level of motivation
with some variability among respondents.

Meanwhile, problem-solving skills were rated high, as reflected by a weighted average
of 3.75 and a standard deviation of 0.49, indicating that respondents generally perceived
themselves as competent in solving academic problems.

The relationship between metacognition and the selected learning variables yielded
varying results. A moderate positive correlation was found between metacognition and learning
strategies (r = 0.68), indicating that respondents with higher metacognitive awareness tended to
employ more effective learning strategies. This suggests that students who are more aware of
their thinking processes are better able to plan, monitor, and evaluate their learning. In contrast,
metacognition showed a very weak negative correlation with learning motivation (r = -0.08) and
problem-solving skills (r = -0.04), implying that metacognitive awareness had little to no
meaningful relationship with these variables in this study.

In terms of academic achievement, the results show differing patterns of association.
Academic achievement demonstrated a very weak negative correlation with learning strategies
(r = -0.05) and problem-solving skills (r = -0.08), indicating that these variables had minimal
influence on the academic performance of the respondents. However, a moderate positive
correlation was observed between academic achievement and learning motivation (r = 0.65),
suggesting that students who were more motivated tended to achieve better academic outcomes.
This highlights the important role of motivation in influencing students’ academic success.

Finally, the relationship between academic achievement and metacognition revealed a
moderate positive correlation (r = 0.61). This finding indicates that higher levels of
metacognitive awareness are associated with better academic achievement. It suggests that
students who are more conscious of their cognitive processes and learning strategies may be
more capable of regulating their learning, leading to improved academic performance. Overall,
the results emphasize the significance of metacognition and learning motivation as important
factors related to academic achievement among the respondents.
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IV.Conclusion

Based on the findings of the study, it can be concluded that the respondents were
predominantly young, female students, most of whom were enrolled in the Bachelor of Science
in Nursing program. The respondents generally demonstrated high levels of learning strategies
and problem-solving skills, while their learning motivation was found to be at a moderate level.
These results suggest that the students possess adequate learning competencies, although
motivation varies among individuals.

The study further revealed that metacognition plays an important role in learning, as
evidenced by its moderate positive relationship with learning strategies and academic
achievement. This indicates that students who are more aware of and able to regulate their
cognitive processes tend to apply more effective learning strategies and achieve better academic
performance. In contrast, metacognition showed minimal relationship with learning motivation
and problem-solving skills.

Moreover, academic achievement was found to be moderately associated with learning
motivation, highlighting motivation as a key factor influencing students’ academic success.
Other learning-related variables, such as learning strategies and problem-solving skills, showed
very weak relationships with academic achievement, suggesting that these factors alone may not
directly translate into higher academic performance.

The findings indicate that metacognition plays a significant role in shaping students’
learning strategies and academic achievement. Students with higher metacognitive awareness
were more likely to employ effective learning strategies and achieve better academic outcomes,
supporting previous research on self-regulated learning.

Learning motivation emerged as a strong predictor of academic achievement,
highlighting its importance in sustaining effort and engagement in science-related programs. In
contrast, learning strategies and problem-solving skills showed weak direct relationships with
achievement, suggesting that their impact may be mediated by other factors such as motivation
and metacognitive regulation.

Overall, the findings underscore the importance of enhancing students’ metacognitive
awareness and learning motivation to support better academic outcomes. Educational
interventions and teaching strategies that foster self-regulation, reflection, and motivation may
help improve students’ academic achievement and overall learning experience.

V. Recommendations

Based on the findings and conclusions of the study, the following recommendations
are proposed:

First, educational institutions and instructors may develop and implement instructional
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strategies that enhance students’ metacognitive skills, such as reflective learning activities, self-
assessment tasks, and guided questioning. Strengthening metacognitive awareness can help
students better plan, monitor, and evaluate their own learning, which may lead to improved
academic achievement.

Second, since learning motivation showed a moderate positive relationship with
academic achievement, teachers are encouraged to use motivational strategies in the classroom.
These may include setting clear learning goals, providing timely and constructive feedback,
incorporating interactive and student-centered activities, and recognizing students’ efforts and
achievements to sustain and improve motivation.

Third, academic support programs such as study skills workshops, mentoring, and
counseling services may be offered to help students enhance their learning strategies and
problem-solving skills. Although these variables showed weak relationships with academic
achievement, they remain essential components of effective learning and may indirectly support
students’ academic performance.

Fourth, curriculum planners and program administrators may consider integrating
metacognitive and motivational components into course designs, particularly in health-related
programs such as nursing and medical laboratory sciences. This integration can help students
become more self-regulated and motivated learners.

Finally, future researchers are encouraged to conduct similar studies using a larger and
more diverse sample and to include additional variables that may influence academic
achievement. Longitudinal or experimental research designs may also be employed to further
examine the causal relationships among metacognition, learning motivation, learning strategies,
and academic performance.
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