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THE MEDIATING EFFECT OF TEACHERS’ TEACHING COMPETENCE ON THE RELATIONSHIP BETWEEN GRADE 10 STUDENTS’ LEARNING STYLES AND THEIR SCIENCE PERFORMANCE




      ABSTRACT

The primary goal of  this study was to  use a  descriptive-correlational research design with mediation analysis to determine the mediating role of teachers' teaching competence on  the  relationship between Grade 10  students’ learning styles and  their science performance in selected secondary schools of Don Marcelino District, Division of Davao Occidental, namely: Calian National High School, John Martin Johnson National High School, Luisa Joyce National High School and Lawa National High School. The study included 252 Grade 10 science students as respondents using a stratified random sampling technique. Adapted survey questionnaires were used during the study. The mean, Pearson correlation analysis, and mediation analysis (Bootstrapping Method) were used to analyze the data gathered in the study. The findings demonstrated that visual learning, auditory learning, and kinesthetic learning was often manifested, respectively. The science performance also was resulted as very satisfactory. On the other hand, the findings for teachers’ teaching competence were similarly high. Furthermore, a significant relationship was found between Grade 10 students’ learning styles and science performance. Similarly, there  was  a  significant  relationship  between  Grade  10  students’  learning  styles  and teachers' teaching competence. A significant relationship was also observed between teachers’ teaching competence and science performance of Grade 10 students. Moreover, a partial mediation was found between the relationship of Grade 10 students’ learning styles and science performance when mediated by teachers' teaching competence. Furthermore, it was discovered that Grade 10 students’ learning styles and science performance increased after being mediated by teachers’ teaching competence. As a result, the findings imply partial mediation because the effect was determined to be significant. The findings of the  study  may serve as  a  basis  for  developing policies, programs, and  activities that strengthen differentiated learning support, leading to improvements in the science performance of learners.
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17      1. INTRODUCTION
18
19                    Globally,  student  science  performance  is  concerning,  especially  in  developing
20      countries, due to factors like limited resources, inadequate laboratories, and shortages of
21      qualified teachers. Socioeconomic disparities, cultural barriers, and low motivation further
22      hinder comprehension and achievement. Addressing these issues requires comprehensive
23      strategies, such as  investing in  infrastructure, enhancing teacher training, and  creating
24      supportive   learning   environments   (Organization   for    Economic   Co-operation   and


25      Development   -   OECD,   2020;   United   Nations   Educational,   Scientific   and   Cultural
26      Organization - UNESCO, 2021).
27                    Nationally, the Philippines, in the 2019 Trends in International Mathematics and
28      Science Study (TIMSS), exhibited significantly low student performance in science, ranking
29      among the lowest performing countries (249 average score). This underscores a critical
30      problem in the nation's educational system, impacting student achievement and hindering
31      future scientific advancements (International Energy Agency - IEA, 2019).
32                    Hence, studying student science performance is essential for identifying gaps in
33      understanding and informing targeted interventions to improve educational outcomes. It
34      enables educators and policymakers to develop evidence-based strategies that enhance
35      teaching quality, resource allocation, and curriculum design, ultimately fostering scientific
36      literacy  and  critical  thinking  skills  necessary  for  future  innovation  and  development.
37      Understanding performance trends also  helps in  addressing disparities among different
38      student populations, ensuring equitable access to quality science education (Johnson & Lee,
39      2020). Thus,  Levrini et al. (2019); Zowada et al. (2020) asserted that the most effective way
40      to promote their learning is based on shifting from general objectives to specific actions and
41      moving from global issues to local contexts through socio-scientific problems that allow them
42      to be aware of the impact and usefulness of science in their lives.
43                    Previous research investigating the relationship between learning styles, student
44      science performance, and teacher competence has yielded mixed results, often failing to
45      account for the complex interplay of factors influencing learning. Future studies should move
46      beyond simplistic models of learning styles, focusing instead on the specific pedagogical
47      strategies teachers employ and their alignment with diverse student needs. Further research
48      is needed to explore how teachers' pedagogical content knowledge, classroom management
49      skills, and their ability to differentiate instruction impact student engagement and learning
50      outcomes in science. This would require longitudinal studies and more nuanced measures of
51      both teacher competence and student learning, not just isolated assessments of learning
52      styles (Smith & Jones, 2022).
53                    Research  shows  a  complex  relationship  between  students’ learning  styles  and
54      science performance, with some evidence suggesting that aligning instruction to individual
55      preferences may improve understanding and motivation. However, the limited effectiveness
56      of solely tailoring teaching to learning styles highlights the need for diverse pedagogical
57      approaches that consider cognitive and contextual factors. Integrating awareness of learning
58      styles with varied strategies can enhance science learning outcomes (Williams & Carter,
59      2021).
60                    Meanwhile, recent research indicates a significant correlation between teachers'
61      competence and their ability to address diverse learning styles, positively impacting student
62      engagement and science achievement. Skilled teachers who understand various learning
63      preferences  can  adapt  instructional  strategies, foster  inclusivity  and  improving  learning
64      outcomes. This highlights the necessity of ongoing professional development in pedagogical
65      knowledge and learning style awareness to enhance science education (Brown & Miller,
66      2021).
67                    Furthermore,  research  demonstrates  a  robust  positive  link  between  teachers'
68      teaching competence and students' science achievement, as effective pedagogical skills,
69      content knowledge, and classroom management significantly impact learning outcomes.
70      High-competence teachers effectively employ engaging strategies, assess understanding
71      accurately, and adapt instruction to diverse needs, thereby enhancing science performance.
72      Thus,  professional development to  strengthen teaching skills  is  essential for  improving
73      student achievement (Martinez & Singh, 2021).
74
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2. OBJECTIVES

The  purpose  of  this  study  was  to  determine  the  mediating  effect  of  teachers’ teaching competence on the relationship between Grade 10 students’ learning styles and their science performance at the selected secondary schools of Don Marcelino District, Davao Occidental for S.Y. 2025-2026.
Specifically, this study seeks to answer the following objectives:

1.    To assess the level of respondent’s learning styles in science:
 1.1 Visual Learning;
1.2 Auditory Learning; and
 1.3 Kinesthetic Learning
2.   To evaluate the level of respondent’s Science performance in terms of their first periodical grade in Science subject for school year 2025-2026.
3.   To assess the level of teachers’ teaching competence in terms of:
 3.1 Research Competence;
3.2 Field Competence;
 3.3 Curriculum Competence; and
3.4 Emotional Competence
4.   To determine the significant relationship between Grade 10 students’ learning styles and their science performance.
5.   To determine the significant relationship between teachers’ teaching competence and Grade 10 students’ learning styles.
6.   To determine the significant relationship between teachers’ teaching competence and science performance.
7.   To  determine  the  mediating  effect  of  teachers’  teaching  competence  on  the
relationship  between  Grade  10  students’  learning  styles  and  their  science performance.

3. MATERIALS AND METHODS

Research Design

A descriptive-correlational research design was used in the study. Creswell (2018) states that a study that outlines the features of a population or phenomenon under investigation is known as a descriptive research design. Mostly employed to comprehend a group or phenomena. This entails gathering information via surveys, interviews, or direct observation. The questions "Who, What, When, Where, Why, and How" are addressed by descriptive research designs. In this study, descriptive research was used to determine the level  of  learning  styles  and  Science  performance, teachers’ teaching  competence  and learning styles, teachers’ teaching competence and Science performance.
Meanwhile, correlation research investigates relationships between variables without the researcher controlling or manipulating any of them. A correlation reflects the strength and/or direction of the relationship between two (or more) variables. The direction of a
correlation can be either positive or negative (Bhandari, 2023). In this study, correlation
research was used to determine the significant relationship between learning styles and science performance, teachers’ teaching competence and learning styles, teachers’ teaching competence and science performance. Meanwhile, mediation analysis was utilized to determine the effect of teachers’ teaching competence on the relationship between Grade 10 students’ learning styles and their science performance at selected secondary schools of Don Marcelino District, Davao Occidental.
In general, the quantitative mediation correlational study was the research design to supplement all the necessary interpretation and analysis of data that was supporting the
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validity and  reliability of  the  results.  Significantly, A  quantitative mediation  correlational design aims to investigate and better understand the process or mechanism of whether an independent variable has an effect on a dependent variable through a mediating variable in a correlational (non-experimental) manner.
In addition, the mean, Pearson Product-Moment Correlation Analysis, and Mediation Analysis (Bootstrapping Method) using Sobel Test was used to analyze, evaluate, and interpret the data gathered. Specifically, the bootstrapping method is a statistical approach to mediation research that resamples the original data with replacement to generate a large number of simulated datasets, resulting in a more accurate and robust estimation of the indirect impact and associated standard error.

Research Instrument

To ensure data  accuracy, the study was utilized a  validated survey instrument adapted from Solomon and  Felder (1999) to  assess student learning styles, and  from Andrea et al. (2025) to evaluate teachers’ teaching competence. Student science performance was  measured  using  their  General  Weighted  Average  (GWA)  in  the  first periodical during 2025-2026 academic year.   This approach provides a standardized measure of  learning styles  and  teaching  competence, while  leveraging existing  school records for a readily available and objective measure of science performance.
The survey instrument consists of two parts designed to collect data on student learning styles and teacher teaching competence. Part I, comprising 15 questions, assesses learning  styles  categorized  into  visual,  auditory,  and  kinesthetic  modalities.  Part  II, composed of 20 questions, examines teacher teaching competence across four key indicators: research competence, emotional competence, curriculum competence, and field competence. To provide a comprehensive perspective on student performance, the general weighted average (GWA) in science, as reported by the students' respective advisers, was also included in the data analysis.
Data analysis was employed a 5-point Likert scale to quantify responses collected via questionnaires. To ensure data accuracy and validity, a rigorous validation process was conducted. This process, involving a panel of experts, was identify and mitigate potential errors.    The  constructs  measured  within  the  questionnaires  are  grounded  in  existing research, with validated items and established reliability.   Specifically, Cronbach's alpha values for each construct demonstrate strong internal consistency, ranging from 0.75 to 0.90, indicating the instruments' ability to reliably measure the intended concepts. Significantly, a Cronbach Alpha of  0.735 (acceptable) for learning styles, 0.924 (excellent) for science performance, and 0.766 (acceptable) for teachers’ teaching competence were revealed. Lastly, this high reliability supports the validity and accuracy of the data gathered through the questionnaires.

Respondents of the Study

The study utilized a stratified random sampling technique to collect data from Grade
10 students enrolled in the selected secondary schools within the Don Marcelino District namely: Calian National High School (47 students), John Martin Johnson National High School (57 students), Lawa National High School (83 students), and Luisa Joyce Mallari National High School (65 students).   A total of 252 out of 302 Grade 10 students were included as respondents in the study determined using Raosoft Software.
In addition, participating secondary schools were located within the barangays of Calian, North Lamidan, Lawa, and Lapuan.   These areas were largely accessible and represent the largest secondary schools within Don Marcelino District. This location maximized the potential for data collection and ensured representation from the largest
secondary school populations within the defined geographic area.
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Moreover,  to  ensure  exact  qualification  of  the  respondents  an  inclusion  and exclusion criteria was established, as follows: for the   inclusion criteria, the respondents must be a bonafide students of participating schools for the school year 2025-2026, regardless of their age and gender. On the other hand, those who did not meet the inclusion criteria were not included in the study.

Table 1. Distribution of Respondents 	
Secondary School          Population

Sample Size

Percentage
                                                       (N)                  (n)                  (%) 	
Calian National High School                   53                         47                     18.65
John Martin Johnson National
High School

66                         57                     22.62
Lawa National High School                   105                        83                     32.94
Luisa Joyce Mallari National

78                         65                     25.79
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   High School 	
Overall                             302                       252                   100.00

Data Gathering

Initially, the population of the Grade 10 students in  the participating secondary schools  was  asked  by  the  researcher in  the  District  Office  by  sending letters.  Before conducting the study, the researcher have ensure that all necessary ethical considerations was strictly followed by submitting all the documents to the SPAMAST Research Ethics Committee (REC). After the approval, an endorsement letter was obtained from the office of the Dean and Program Head of the Institute of Professional Graduate Studies (IPGS) of SPAMAST  to  commence  the  study.  A  letter  was  also  sent  to  the  Division  of  Davao Occidental asking permission for the conduct of the study.
Along with the approval, letters was submitted to the respective schools for the actual data gathering. The respondents was convened in their respective schools for an orientation for them to understand the whole coverage of the study.  Informed consent was given to the respondents for them to accomplish which indicates that they are aware of and understand the considerations provided in the study. The researcher was place confidentiality, fairness, voluntarism, informed consent, falsification, plagiarism, and authorship. When all the requirements and protocols was complied with, the researcher administered the survey questionnaire to the respondents and retrieved it when it was finished. Moreover, the study was conducted from June to July 2025.
After the questionnaires were completed, the researchers ensured that all collected data were kept confidential. The responses were tallied, organized, and tabulated for analysis. The results were then summarized and interpreted using appropriate statistical tools and software.

4. RESULTS AND DISCUSSION

Level of Grade 10 Students’ Learning Styles

Table 2 presents the general summary of learning styles which gathered an overall mean of 3.70 and standard deviation of 0.46 with descriptive equivalent of often. This means that these learning styles are often used or manifested by students during science class discussions. This result was also coincide and anchored in the study done by Leasa et al. (2020), the findings revealed that that most of the learners used different learning styles to retain more information as they see, hear or perform something during the class. Similarly,
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Garcia et al. (2024) found that visual learning is dominantly utilized by students in classes of applied science rather than auditory and kinesthetic learning.

4.1 Visual Learning

An attribute focusing the visual learning, gathered a mean of 3.83 and standard deviation of 0.40 with descriptive equivalent of often, meaning that this style of learning is often manifested by students in the classroom during science classes.   The data being revealed above has a common descriptive equivalent of often which means that students have usually use this platform or form of learning as to justify their comfortable and capability of learning through visuals. Significantly, Carlton (2024) asserted that in visual   learning style,  learners learn best by seeing information through charts, videos, images, diagrams, and other forms of visual materials help those learners to be adaptive to class materials and to absorb them to generate new learning.
Furthermore, Chen (2019) affirmed that visual learners understand best when they see information such through diagrams, flowcharts and Cancer Hiv  s, and they find handouts helpful where they can see as it is being described visually. Also, Starko (2021) proved that they are learners often work in areas such as art, fashion, technology, computers, science and mathematics which regards as visual learners that can remember 75% of what they see or read, so they take lots of notes while they often do well in class tests because they remember where the information is and can see it projected visually.

4.2 Auditory Learning

The level of auditory learning attribute has gathered a mean of 3.65 and standard deviation of 0.48 with descriptive equivalent of often which means that this learning style is also often manifested by students in the classroom and during class discussions. Further, it was clearly revealed in the data as having the common result of often which means that students also use the auditory platforms as medium of learning. This result was coincide in the theoretical idea of Shaughnessy (2023), that some learners also engaged in auditory learning which anchored in  capability of  their brains to  effectively receive and process auditory signals as enable them to acquire academic knowledge or skills, internalize and remember process.
Furthermore, Rezai et al. (2021) asserted that students are also capable of learning through audio platforms rather than seeing or performing the situation. Similarly,  Samad et al. (2021) confirmed that auditory learning means a person learns best by listening to music, video clips and conversations that lead them to do well in a traditional school environment through listening to lectures, and contributing to discussions. difficulty.

4.3 Kinesthetic Learning

In the level of kinesthetic learning, it gathered a mean of 3.62 and standard deviation of 0.50 with descriptive equivalent of often which refers to those students who often manifest this kind of learning style. This further implying an interpretation of kinesthtic learning as often manifested or used by students being their medium of learning. Subsequently, as elaborated by  Juke  et  al.  (2024)  that  in  the  traditional classroom, it  is  challenging to kinesthetic learners because their bodies do not consider listening as an activity and it is difficult for them to absorb material being presented. Furthermore, Nuñez et al. (2025) justified that  kinesthetic learners generally successful at  learning by  doing, rather than watching; muscle memory allows them to remember how to do something after doing it only once.

Table 2: Level of Grade 10 Students’ Learning Styles

	Indicator
	SD
	Mean
	Descriptive Equivalent

	Visual Learning
	0.40
	3.83
	Often

	Auditory Learning
	0.48
	3.65
	Often
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   Kinesthetic Learning                          0.50               3.62                       Often 	
Overall                          0.46                3.70                        Often

Level of Science Performance of Grade 10 Students

Table  3  shows  the  results  of  science  performance of  Grade  10  students  that obtained an overall average grade of 85.84 which determined as very satisfactory. This means that the learners have develop fundamental knowledge, scientific skills and good understanding  in  the  field  of  science.  Further,  the  results  suggest  that  learners  are performing very satisfactorily in science. However, this result was also parallel to the theory of Dela Cruz (2022), regarding in the national performance of students in scientific field that resulted as good which explained that mostly of the Filipino students have good exposure and manipulation to science and technology in school that brings them having good science performance.
Further, the grades ranging from 85-89 have obtained the highest frequency of 86 or
34.13% with a description of very satisfactory, this means that most of the students average grade in science subject  implying a developed fundamental knowledge, scientific skills and good understanding in science aspects. These students have good performance in science with  established  scientific  interest,  knowledge  and  logical  approach.  Then  followed  by grades ranging from 80-84 with a frequency of 69 or 27.38% and identify as learners who perform satisfactorily. These learners are the implication of having a developing fundamental knowledge, scientific skills with at least good understanding in science aspects.
Moreover, the grades ranging from 75-79 have a frequency of 53 or 21.03% with fairly satisfactory description which identified students who exhibited minimal fundamental knowledge and scientific skills toward science subject. Lastly, grades ranging from 90-100 have a frequency of 44 or 17.46% which described as outstanding. This refers to students who show an outstanding performance in science which having an advance and developed fundamental knowledge, scientific skills, abstract reasoning, and wide understanding in the
field of science.f mathematics that can be further developed through targeted support and
effective instruction.

Table 3: Level of Science Performance of Grade 10 Students 	
     Grade Range                Frequency          Percentage %                Descriptor 	
90-100                         44                          17.46                      Outstanding
85-89                          86                          34.13                  Very Satisfactory
80-40                          69                          27.38                      Satisfactory
75-79                          53                          21.03                 Fairly Satisfactory
                Total                         252 	
Average Grade              85.84

Level of Teachers’ Teaching Competence

Table 4 presents generally the teachers’ teaching competence that garnered an overall mean of  4.04 and standard deviation of 0.24 which can be transcribed descriptively as  evident. This  implies that  science  teachers are  evidently displaying its  competency regarding to research competence, field competence, curriculum competence and emotional competence. Basically,  in order to strengthen the statement above DepEd (2023) released a  DepEd Memorandum titled  Multi-Year Guidelines on  the  Results-Based Performance
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Management System Philippine Professional Standards for Teachers (RPMS-PPST) details the  enclosed procedures and  all  the other  necessary information on  the  adoption and implementation of performance management and appraisal of teachers.

4.4 Emotional Competence

Respectively, emotional competence got the highest mean of 4.11 and standard deviation of 0.20 which can be interpreted as evident. This implies that science teachers have high level of emotional competence as part of their teaching competence. Specifically, Nazim (2022) affirmed that teachers   with   higher   emotional quotient are   high   in competence  of building positive relationship and extending empathy to learners. Therefore, emotional competence is  evident to  the  teachers’ teaching competence during science classes.

4.5 Field Competence

Another, the field competence got a mean of 4.03 and standard deviation of 0.24 with descriptive equivalent of evident. This means that science teachers evidently display their competency of delivering classes  in the field of teaching. Through this, teachers shows mastery of content knowledge and its application across learning areas. Notably, Sumanga et al. (2022) proved that teachers should facilitate learning using appropriate and innovative teaching strategies in science classes and classroom management practices in the field of teaching to creat an environment that is conducive to learning and address learning diversity.

4.6 Curriculum Competence

Furthermore, the curriculum competence garnered a mean of 4.02 and standard deviation of 0.22, described as evident. This implies that science teachers are displaying an enough  knowledge  and  competence  in  the  curriculum  regarding  to  their  teaching competency. Subsequently, Kilag et al. (2024) declared that teachers who are aware of the curriculum  while  following  all  the  standards  of  teaching  in  school  level  and  further understand the  curriculum of  Department of  education, curriculum based  education as competent teachers  that  established theoretical    framework, underscores the  clarity  of defined learning outcomes and assessment criteria will lead to better performance in classes.

4.7 Research Competence

Lastly, the research competence got a mean of 4.01 and standard deviation of 0.31 that can be interpret as evident. This means that science teachers display a research competency and knowledge in crafting basic researches as part of teaching competency. Specifically, teachers’ research competence is important in order to address critical concerns within the Philippine educational system, promote pedagogical innovation, and ultimately improve educational quality. Similarly, Mochizuk (2022) attested that including science teachers in the Philippines should act as the forerunners of knowledge of research and the architects of future generations in the evolving educational landscape of research education.

Table 4. Level of Teachers’ Teaching Competence 	
 (
Re
s
ea
rc
h
 
Co
m
pet
e
n
c
e
0.31
4.01
E
v
i
d
ent
F
i
e
l
d
 
Co
m
pet
e
n
c
e
0.24
4.03
E
v
i
d
ent
Cu
rr
i
c
u
l
um
 
Co
m
pet
e
n
c
e
0.22
4.02
E
v
i
d
ent
E
m
ot
i
on
a
l
 
Co
m
pete
n
c
e
0.20
4.
1
1
E
v
i
d
ent
)                  Indicator                             SD             Mean        Descriptive Equivalent  


364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

Overall                         0.24               4.04                     Evident

Relationship Between Grade 10 Students’ Learning Styles and Their Science
Performance

Table 5 presents the result on the significant relationship between the Grade 10 students’ learning styles and  their science performance. The results revealed an overall p- value of 0.000 (r-value=0.691), which is less than a 0.05 level of significance, implying a significant relationship between learning styles and science performance of Grade 10 students.  Specifically,  for  visual  learning,  0.000  (r-value=0.599); for  auditory,  0.002  (r- value=0.201); and for kinesthetic learning is 0.000 (r-value=0.481). Thus, the null hypothesis is rejected. As to the results presented, most of the learning styles utilized by students during science discussions have significant effects with their science performances. Further, Sternberg (2019) asserted that learning styles is not in itself ability but rather a preferred way of  using  one’s  learning abilities. Similarly,  Reid  (2020)  confirmed that  individuals have different learning style, that is, they differ in their natural, habitual, and preferred way(s) of absorbing, processing, and retaining new information and skills’.

Table 5.   Significant Relationship Between Grade 10 Students’ Learning Styles and Their
             Science Performance 	
Students’ Learning Styles                                                        Overall Visual Learning                                                                           0.599** (0.000)
Auditory Learning                                                                        0.201**
(0.002) Kinesthetic Learning                                                                   0.481** (0.000)
Overall                                                                                        0.691**
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** significant @ .01 *significant @ .05

Relationship Between Grade 10 Students’ Learning Styles and Teachers’ Teaching
Competence

Table  6  presents  the  result  on  the  significant  relationship  between  Grade  10 students’ learning styles  and  teacher’s teaching competence. The  results  disclosed an overall p-value of 0.000 (r-value=0.484), which is less than a 0.05 level of significance, indicating a significant relationship between students’ learning styles and teacher’s teaching competence. Respectively, for visual learning, 0.000 (r-value=0.583); for auditory learning,
0.003 (r-value=0.193); and  for  kinesthetic, 0.012  (r-value=0.162). Moreover, the  results affirmed that the null hypothesis has been rejected. Significantly, several studies offer insight into students’ learning styles and teachers’ teaching competence such as Karatas et al. (2024) asserted the need to delve into the existing research about teaching competence that positively align to the learning needs of learners which aiming to synthesize and build upon these   insights   to   contribute   to   a   deeper understanding of the nuanced connections between learning styles and student success through teaching competency.

Table  6.    Significant  Relationship  Between  Grade  10  Students’  Learning  Styles  and
                   Teachers’ Teaching Competence 	
Students’ Learning Styles                                                          Overall
Visual Learning                                                                               0.583** (0.000)
Auditory Learning                                                                            0.193**
(0.003) Kinesthetic Learning                                                                      0.162**
(0.012)
Overall                                                                                            0.484**
0.000
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** significant @ .01 *significant @ .05

Relationship Between Teachers’ Teaching Competence and Science Performance

Table  7  presents  the  result  on  the  significant  relationship  between  teachers’ teaching competence and science performance. The results further unveiled an overall p- value of 0.001 (r-value=0.542), which is less than a 0.05 level of significance, indicating a significant relationship between teachers’ teaching competence and science performance of Grade 10 students. Therefore, the null hypothesis is rejected. Furthermore, teacher competency  is   fundamental  for   efficient   teaching   and   learning  processes. Notably, Husain et al. (2023) confirmed that several researches  have already  shown  that  teachers who   possess   strong   instructional   skills   positively affect their students' academic achievements. In  addition, Sulastri (2024) also  found that  teachers’   efficacy positively affecting students’   learning   outcomes as well   as non-academic   achievements   and showed  that  motivation  helps  students  to  perform  better  in different  areas  of  their studies.  Moreover,  Farah  (2025) justified that   the  classroom  environment created by proficient teachers leads to high involvement of students and more participation, which ultimately leads to  higher academic success.

Table 7.  Relationship Between Teachers’ Teaching Competence and Science Performance
Overall
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Mediating Effect of Teachers’ Teaching Competence on the Relationship Between
Grade 10 students’ Learning Styles and their Science Performance

Table 8 presents the result of the mediating effect of teachers’ teaching competence on the relationship between Grade 10 students’ learning styles and their science performance. A Med graph using Sobel Z-test was employed to prove the mediation and to strengthen the  obtained result  on  the  significant mediating effect of  teachers’ teaching competence  on  the  relationship between  Grade  10  students’  learning  styles  and  their science performance. Basically, researchers often test whether there is complete or partial mediation by testing whether the c′ coefficient is statistically significant, which is a test of whether the association between the independent and dependent variable is completely accounted for by the mediator (Gaskin et al., 2023).
Mediation analysis involves four steps for the third variable to be considered as a mediator. Presented in table 7 are the steps that were categorized as steps 1 to 4. As shown, step 1 presents the significant direct effect of science performance to the students’ learning styles among Grade 10. In step 2, Grade 10 students’ learning styles exhibits a significant direct effect towards teachers’ teaching competence, the mediator (M). Meanwhile, step 3
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presents the  result  of  the  analysis, which suggest that  teachers’ teaching competence significantly predicts the science performance of Grade 10 students. Furthermore, mediation analysis using med graph determines the significance of the mediation effect where paths a, b, and c are found to be correlated, which involves the Sobel z test. It implies that the mediator variable is the mediating for all effects.
In addition, using regression analysis, the results suggest that a portion of Grade 10 students’ learning styles is mediated by teachers’ teaching competence, while other components are either directly influenced or indirectly affected by factors not involved in the paradigm. Notably, it was observed that in step 4 (denoted as c’), the influence of Grade 10 students’ learning styles on science performance was even seen to increase after being mediated by teachers’ teaching competence. With this, partial mediation occurred because the effect was found significant at p˂0.000

The results of Statistical Analysis on Presence (or Absence) of Mediating Effect
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Table 9  presents the result  of  statistical analysis on  presence (or absence) of mediating effect. Meanwhile, the result of the computation of mediating effects is shown in table 8. The Sobel z test in Table 8 yielded a z-value of 4.48, p˂0.05. This means that the mediating effect is partial, such that the original direct effect of Grade 10 students’ learning styles  on  science  performance was  increased  upon  the  addition  of  teachers’ teaching competence. The positive value of the Sobel z test indicates that the addition of teachers’ teaching competence increases the effect of Grade 10 students’ learning styles on science performance.
Consequently, Odden et al. (2019) asserted that among researchers there is a growing consensus that science learning should be regarded as an activity of any learning styles in a sense-making which can be promoted through practices such as posing research questions, conducting experiments, and discussing the implications by a competent teachers. Furthermore, Francis et al. (2024) justified that the Self-Determination Theory (SDT) and Social Cognitive Theory (SCT) provides the complementary frameworks for understanding the mediating role of teaching competence to academic performance. Moreover, Lee et al. (2024) declared that the Self-Determination Theory provides an emphasis on learning and competence that directly aligns with key components of teaching competence, suggesting students who perceive their preferred learning styles and environment as supportive of choice and skill development are more likely to develop a strong sense of academic efficacy while Social Cognitive Theory further illuminates this process by emphasizing the role of teaching competence in shaping behavior and motivation.

Table 9. Results of statistical analysis on presence (or absence) of mediating effect
Combination of Variables                   Sobel z        p-value           Mediation
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Grade 10 students’ learning styles → teachers’ teaching competence → science performance

4.484310         ˂0.05                Partial
Mediation
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Moreover, the  computed effect size  for  the  mediation test seen between three variables is shown in Figure 1. A direct effect of 0.810 (81.09%) was shown Grade 10 students’ learning styles and science performance. Meanwhile, the indirect effect of 0.188 (18.80%) is the value obtained from the original beta between Grade 10 students’ learning styles and science performance that passes through TLE teachers’ teaching competence to science performance (a*b, where “a” denotes the path of Grade 10 students’ learning styles
→ teacher's teaching competence and “b” pertains to the path between teacher's teaching competence → science performance). To get the indirect effect, the value of 0.873 (a) was multiplied by the value of 0.216 (b). In this case, the total indirect effect was 0.188. It seems
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that  about  87.3%  of  the  total  effect  of  Grade  10  students’ learning styles  on  science performance goes through the teacher's teaching competence.
Figure 1 also shows that the mediating effect of teacher's teaching competence to science performance of Grade 10 students’ learning styles was 0.216. It means that with every increase in 1 standard deviation, the effect of Grade 10 students’ learning styles mediated by teachers' teaching competence increases by 0.873, while with every increase in
1 standard deviation, the mediating effect of teachers' teaching competence to science
performance increases by 0.216. Hence, the effect size determines the extent of the effect of Grade 10 students’ learning styles on science performance, which can be associated with the indirect path. The total effect value of 1.000 is the beta of Grade 10 students’ learning styles toward science performance with teachers’ teaching competence included in  the regression, where the direct effect of 0.810 was added to 0.188 to get the total mediating effect of 1.000.
The results indicate that the Grade 10 students’ learning styles has a direct effect on the science performance; however, with the addition of teachers’ teaching competence as a mediating variable, the significant effect increases. Therefore, the teacher's teaching competence significantly mediates the relationship between Grade 10 students learning styles and their science performance. Moreover, it was considered that intensifying the Grade 10 students’ learning styles helps increase the teacher's teaching competence, which also has a significant effect in increasing the science performance of Grade 10 students.

Figure 1 presents the med graph showing the variables of the study.
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Figure 1. Med graph Showing the Variables of the Study
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5. CONCLUSIONS AND RECOMMENDATIONS

Conclusion

Based on the findings generated in the study, it can be concluded that the level of Grade 10 students’ learning styles was often, described as high. Specifically, visual learning was often, auditory learning was often, kinesthetic learning was often, which described as high, respectively.  Meanwhile, the results on science performance of Grade 10 students according to its GWA for first grading periodic was very satisfactory. Accordingly, the results for teachers’ teaching competence is evident, as well as its indicators; research competence
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as evident, field competence as evident, curriculum competence as evident and emotional competence as evident.
Furthermore, a significant relationship was found between Grade 10 students’ learning styles and science performance. Similarly, a significant relationship was also found between Grade 10 students’ learning styles and teachers’ teaching competence. In addition, a significant relationship between teachers’ teaching competence and science performance
of Grade 10 students was also found. Moreover, partial mediation was shown between the
direct and indirect effect of Grade 10 students’ learning styles and science performance mediated by teachers’ teaching competence with a p-value of less than 0.05 significance level.  Further,  it  was  also  found  that  Grade  10  students’ learning  styles  and  science performance increased after the teachers’ teaching competence was mediated. Hence, the results indicate a partial mediation due to the effect was found significant.
In support of the findings, Owens et  al. (2020) justified that Self-Determination Theory (SDT), which emphasizes the importance of preferred learning, competence, and relatedness for intrinsic motivation, students are more likely to actively engage in school- related activities when they  find  these activities interesting, relevant to  their  lives,  and affirming of their competence from competent leaders or teachers. Similarly, Hong et al. (2022) confirmed that positive reinforcement as part of teaching competency enhances
students’ academic engagement and performance while academic competence significantly
influences adolescents’ future success as adults.

Recommendation

	580
	
	establishment of  great  foundation in  the  teaching competence of  teachers that

	581
	
	brought  them  awareness  on  crafting  differentiated  instruction  to  substantiate

	582
	
	learners  preferred  way  of  learning  that  will  also  positively  impact  the  science

	583
	
	performance of the learners.

	584
	8.
	The researcher recommends further study or another research that allow larger

	585
	
	scope to dig out the mediating effect of teachers’ teaching competence on the

	586
	
	relationship  between  Grade  10  students’  learning  styles  and  their  science

	587
	
	performance in order to provide another comparison and results of this study.

	588
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