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ABSTRACT 
This research aims to develop effective strategies to enhance teachers' pedagogical skills in 
science learning. Employing a mixed methods approach, combining qualitative and quantitative 
methodologies, the study investigates current challenges and gaps in pedagogical practices 
within science education. Data collection methods include literature review, observation, and 
questionnaire, followed by qualitative datat analysis involving data reduction, presentation, and 
conclusion, as well as descriptive analysis of quantitative data. The research findings indicate 
that effective strategies for improving teachers' pedagogical skills in science learning 
encompass the development of teacher competencies in content delivery, technology 
utilization, interpersonal interaction management, and resource utilization. The 
implementation of these strategies has been shown to significantly enhance teachers' 
pedagogical skills in science learning, as evidenced by a significance value of 0.000 < 0.05. Thus, 
this research provides a significant contribution to enhancing science learning practices through 
the improvement of teachers' pedagogical skills. 
Keywords:Strategy, Skills, Pedagogy, Teachers, Science Learning. 
 
 
INTRODUCTION 

Education serves as a tool for molding the moral fiber of a country's populace. It 
encompasses the transformation of individuals or collectives, guiding them towards maturity 
through instruction and practice. In Indonesia, education is categorized into three forms: formal 
education within schools, non-formal education typically within religious institutions, and 
informal education conducted within familial or private settings (Magfiroh, Irfan, Rahmat, & 
Ruhaya, 2023). The educational process is implemented with teaching provided by teachers, 
teaching is a process that involves complexity. This not only includes sending information from 
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teachers to students, but also includes various activities and actions that must be carried out 
(Bangun, Purnama, & Panjaitan, 2022). 

Every teacher when teaching has a variety of unique skills and approaches. Teachers use 
different teaching strategies, emphasize different aspects of the subject matter, and have 
diverse communication styles. This shows that each teacher is unique in the way they approach 
learning and interact with students. From more structural to more creativity-oriented teachers, 
this variety of skills reflects individual diversity among educators. 

An effective teacher must have good mastery of the subject matter being taught and also 
have skills in teaching (pedagogy). Mastery of material includes a deep understanding of 
concepts, facts, principles, laws and theories related to the subject being taught (Asmawati & 
Bintang Kejora, 2020). According to Article 10 of Law Number 14 of 2005, the concept of 
pedagogy refers to the ability to organize and manage students' learning processes. This 
learning process is not only limited to formal and academic contexts but also includes aspects 
of character and social education for students (Onishchuk et al., 2020). 

Teacher pedagogical skills are a crucial element in efforts to improve the quality of 
learning. Teachers who have superior pedagogical skills can create learning environments that 
are engaging, effective, and focused on student needs (Archambault, Leary, & Rice, 2022). 
However, many teachers still have not fully acquired adequate pedagogical skills. This indicates 
the need for more attention to developing teachers' pedagogical skills so that each learning 
process can run optimally and meet students' learning needs better. 

Previous research by Negassa&Engdasew (2017) shows that training in pedagogical skills 
affects how teachers utilize lesson planning, active learning techniques, continuous assessment 
methods, and classroom management. Teachers highlighted the beneficial effects of such 
training on their teaching practices while also noting challenges such as redundant concepts, 
activities, and examples, modules that fail to meet standards, lengthy training sessions, large 
class sizes, inadequate materials and facilities, lack of motivation, and difficulties in fully 
implementing what they learned from the training. 

Another study by Guillén-Gámez et al. (2021) shows that the research findings indicate a 
notable contrast in the utilization and familiarity with 2.0 tools and Moodle Modules. 
Moreover, it was found that age and gender play a role in forecasting the extent of digital 
pedagogical competence among educators, whereas the educational level they teach at does 
not impact it. These conclusions derived from the study could aid in crafting educational 
interventions aimed at enhancing the digital proficiency of less skilled educators. 

The novelty of this research comes from the research object, namely strategies for 
improving teachers' pedagogical skills in science learning, which have never been researched 
before. This research can assist in the development of theories and frameworks for more 
effective and innovative science education. In addition, these findings can also contribute to the 
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literature on teacher professional development and scientific subject learning. This research 
aims to develop effective strategies to improve teachers' pedagogical skills in science learning. 

 
RESEARCH METHODS 

This study employs both qualitative and quantitative research techniques, commonly 
referred to as mixed methods. Mixed methods research integrates qualitative and quantitative 
components in a single study, enabling researchers to comprehensively comprehend the 
subject matter more through the fusion of diverse data types (Bertrand, Ross, Sullivan, Hardee, 
& Shelton, 2020). Mixed methods can be used to explore the complexity of a problem, 
understand the various dimensions of the phenomenon under study, and confirm and expand 
the findings of each approach (Stern et al., 2021). 

The population in this study consisted of science teachers at state junior high schools in 
Bandung Regency. The sampling technique in this research is convenience sampling. 
Convenience sampling is a sampling method in which researchers select subjects or sample 
units based on availability and ease of access (Stratton, 2021). Based on this, the sample for this 
research was 100 science teachers. This research uses three data collection techniques: 
literature study, observation and questionnaires. Literature studies collect information from 
various literature sources related to the research topic. Observations are carried out directly to 
observe the phenomena being studied in the field. 

Meanwhile, questionnaires are used to collect data from respondents through written 
questions. After the data was collected, analysis was carried out in two ways. Qualitative data 
undergoes analysis in three phases: data reduction, which involves refining and organizing the 
data, data presentation for clarity and comprehension, and drawing conclusions to interpret 
the findings. Meanwhile, quantitative data is analyzed descriptively, which includes presenting 
and interpreting data statistically to describe and explain the characteristics of the sample 
studied. 

 
RESULTS 
Validity test 

Validity testing is evaluating the extent to which a measurement instrument (such as a 
questionnaire or test) can measure what it is supposed to measure. Validity measures the 
extent to which the instrument actually measures the variable or construct in question and not 
other variables (Bernstein, Resch, Ovsiew, & Soble, 2021). 

Table 1. Validity Test Results 
 X1 X2 X3 X4 X5 X6 Y 
X1 Pearson 

Correlation 
1 ,571*

* 

,488*
* 

.437*
* 

,488*
* 

.437*
* 

.226* 

Sig. (2-tailed)  <.001 <.001 <.001 <.001 <.001 .024 
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N 100 100 100 100 100 100 100 
X2 Pearson 

Correlation 
,571*

* 

1 ,632*
* 

,622*
* 

,632*
* 

,622*
* 

,494*
* 

Sig. (2-tailed) <.001  <.001 <.001 <.001 <.001 <.001 
N 100 100 100 100 100 100 100 

X3 Pearson 
Correlation 

,488*
* 

,632*
* 

1 ,573*
* 

1,000
** 

,573*
* 

,450*
* 

Sig. (2-tailed) <.001 <.001  <.001 <.001 <.001 <.001 
N 100 100 100 100 100 100 100 

X4 Pearson 
Correlation 

.437*
* 

,622*
* 

,573*
* 

1 ,573*
* 

1,000
** 

.328*
* 

Sig. (2-tailed) <.001 <.001 <.001  <.001 <.001 <.001 
N 100 100 100 100 100 100 100 

X5 Pearson 
Correlation 

,488*
* 

,632*
* 

1,000
** 

,573*
* 

1 ,573*
* 

,450*
* 

Sig. (2-tailed) <.001 <.001 <.001 <.001  <.001 <.001 
N 100 100 100 100 100 100 100 

X6 Pearson 
Correlation 

.437*
* 

,622*
* 

,573*
* 

1,000
** 

,573*
* 

1 .328*
* 

Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001  <.001 
N 100 100 100 100 100 100 100 

Y Pearson 
Correlation 

.226* ,494*
* 

,450*
* 

.328*
* 

,450*
* 

.328*
* 

1 

Sig. (2-tailed) .024 <.001 <.001 <.001 <.001 <.001  
N 100 100 100 100 100 100 100 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

 
Based on the information contained in Table 1, it can be seen that each measuring 

instrument shows the significance value (2-tailed) of the correlation for all items below 0.05. 
Thus, it can be concluded that all the statements in the questionnaire are considered 
statistically valid, and the questionnaire can be considered a valid instrument for use in this 
research. 
Reliability Test 

The reliability index indicates the extent to which a measuring instrument can be 
considered trustworthy or dependable (Pribble, Black, Larson, & Larson, 2021). A perfect 
reliability is achieved when alpha is greater than 0.90. High reliability is indicated when alpha 
falls between 0.70 and 0.90. Moderate reliability is suggested when alpha ranges from 0.50 to 
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0.70. Reliability is considered low when alpha is less than 0.50, indicating that one or more 
items are likely unreliable. 

Table 2. Reliability Test Results 
Cronbach's Alpha N of Items 

,877 7 
 

According to the findings presented in Table 2, the reliability test demonstrates a 
Cronbach Alpha value of 0.808, surpassing the threshold of 0.600. Consequently, it can be 
concluded that the questionnaire exhibits a commendable level of consistency and reliability, 
warranting its suitability for further research endeavors. 
Normality test 

As per Aslam (2019), the Kolmogorov-Smirnov test is deemed more suitable for sample 
sizes exceeding 50. Hence, researchers opted for the Kolmogorov-Smirnov test due to the 
sample size being greater than 50. Presented below are the outcomes of the normality 
assessment. 
 
 
 

Based on Table 3, the results of the normality test with Kolmogorov-Smirnov for the 
variables of developing teacher competence (X1), increasing competition in content and 
learning methods (X2), skills in using technology as a learning aid (X3), skills in managing 
interactions with students and other parties. Others (X4) and teacher pedagogy. (Y) obtained 
sig. 0.001, so it can be concluded that the four data are normally distributed. 
Regression Test 

Regression analysis/test studies the relationship between one variable, namely the 
explained variable, and one or more variables (Campbell, 2023). 

Table 3. Normality Test Results 

 

Kolmogorov-Smirnova Shapiro-Wilk 
Statistic

s df Sig. 
Statistic

s df Sig. 
X1 ,191 100 <.001 ,877 100 <.001 
X2 .141 100 <.001 ,936 100 <.001 
X3 .135 100 <.001 ,935 100 <.001 
X4 ,176 100 <.001 ,901 100 <.001 
X5 .135 100 <.001 ,935 100 <.001 
X6 ,176 100 <.001 ,901 100 <.001 
Y .137 100 <.001 ,930 100 <.001 
a. Lilliefors Significance Correction 
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Table 4. Regression Test Results 

Model 
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression 194,051 4 48,513 9,587 <.001b 

Residual 480,709 95 5,060   
Total 674,760 99    

a. Dependent Variable: Y 
b. Predictors: (Constant), X6, X1, X5, X2 

 
Based on Table 4, the gression test resultsst show a significance value of 0.000 < 0.05, 

which means that all independent variables have a positive and significant effect on educator 
pedagogy. 
Discussion 
The Influence of Educator Competency Development on Teacher Pedagogy 

Based on the research results, it was found that the development of educator 
competence influences teacher pedagogy. The first strategy to improve teachers' pedagogical 
skills in science learning is to develop educator competence. This is because it is not enough for 
a teacher to only rely on knowledge obtained during lectures or previous experience in the 
world of teaching at school. On the other hand, what is very important in the world of 
education is a teacher's responsibility to respond to changes that occur quickly. A teacher also 
needs practice to develop his abilities. Mastery of teaching material alone is not enough for 
teachers if it is not supported by mastery of how the delivery of teaching material can be 
understood by students (Goksoy, 2018). 

Teaching and learning processes must constantly overcome obstacles imposed by rapid 
scientific and technological progress and changes in student profiles and access to information 
(Nasre-Nasser, Oliveira, Marques Ribeiro, & Arbo, 2022). Increasing students' interactions with 
classmates can enhance learning, and the classroom is a natural place for these interactions to 
occur (Prober & Norden, 2021). 

The importance of efforts to develop pedagogical competence to improve the quality of 
the learning process in schools, especially for teachers, can be realized through training or 
workshops. Training for teachers is a form of teaching carried out by educational experts to 
increase the professionalism and effectiveness of learning activities in the classroom. This 
training involves aspects ranging from teaching planning techniques to strategies for improving 
the quality of learning. In training and workshops that focus on science pedagogy, various 
aspects can be emphasized, such as applying innovative learning strategies, effective classroom 
management, and using authentic assessment. Teachers can gain new skills and understanding 
in designing and delivering science learning materials through this activity more effectively. 
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Apart from training and workshops, developing teacher competency can be done by 
forming a learning community between science teachers to share experiences. One form is 
through Class Action Research (PTK). PTK is a professional development model where teachers 
pay attention to the way students learn to the teaching methods used so that teachers can 
identify and correct deficiencies in their teaching methods, which in turn has an impact on 
improving the student learning process. Classroom Action Research can improve teachers' 
ability to self-reflect, improve school quality, and form a professional culture among educators. 
The Effect of Increasing Competition in Content and Learning Methods on Teacher Pedagogy 

Based on the research results, it was found that increasing competence in content and 
learning methods affected teacher pedagogy. The next strategy to improve teachers' 
pedagogical skills in science learning is through developing content and learning methods. 
Given the current conditions, teachers must explore their creativity to make learning more 
interesting and attract students' interest. In this case, teachers can use methods and content to 
support learning activities. Learning methods refer to the ways of presenting subject matter 
carried out by educators to create a learning process for students to achieve a level of learning 
success. The success of this learning then becomes the main goal of the learning process. 
Learning methods play a role as support and enablers that support the effectiveness of the 
learning process, increase interest in learning, and make it easier for students to understand 
the material, ultimately resulting in students getting satisfactory learning results (Zhu, Li, Wu, 
Dong, & Shi, 2020). 

Utilizing technology in education holds promise for fostering inclusivity among students. 
As technological advancements continue, the significance of digital literacy in educational 
institutions has prompted the issuance of numerous documents detailing strategies for 
establishing a more inclusive learning environment (Pagliara & Utge, 2023). Effective lesson 
planning is integral to teaching across all subjects within schools (Cevikbas, Koenig, & Rothland, 
2024). When crafting lesson plans, educators must ensure readiness in implementing various 
teaching methodologies. 

This means that choosing the right learning method can make it easier to achieve the 
expected goals. To improve student learning outcomes, a teacher needs to have a deep 
understanding of the material to be presented, as well as expertise in managing and using 
learning methods appropriately. Choosing the right learning method must be adjusted to the 
relevant curriculum, which includes preparing the science curriculum according to student 
needs and keeping up with current developments. As a result, teachers can create an effective 
learning environment that meets the curriculum demands and students' developmental needs. 

As for content development, teachers can carry out interactive content, where students 
are actively involved in the learning process. Interactive content is content in which students 
actively participate in learning activities, so students don't just hear, see, or read. The 
advantages of interactive content include being able to attract students' attention and interest 
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in learning, enabling the development of students' five senses, increasing the effectiveness of 
learning, providing flexibility in implementing learning in various places and times, and 
improving students' learning attitudes (Winarto, Syahid, & Saguni, 2020). The positive impact is 
that teachers can create a more dynamic learning experience, with active participation from 
students, encouraging critical thinking and strengthening student involvement in the learning 
process. 
The Influence of Skills in Using Technology as a Learning Aid on Teacher Pedagogy 

Based on the research results, it was found that skills in using technology as a learning aid 
influence teacher pedagogy. The next strategy is that teachers can use technological advances 
to improve their pedagogical skills because, along with the new implementation, every teacher 
is expected to have knowledge and skills in utilizing Information and Communication 
Technology (ICT) in learning activities. Teachers need to improve their professionalism, 
including mental aspects, commitment, and quality, so they can have competence that aligns 
with the development of the Industrial Revolution. 

The Industrial Revolution required teachers to optimize information technology advances 
quickly to improve the quality of the teaching and learning process and create superior human 
resources. Teachers should have understood and skills in using computer programs to improve 
the quality of teaching and learning in the era of globalization. This aims to utilize available 
technology and facilitate the teaching process. Teachers are also expected to be able to use 
equipment that is more economical, efficient and following what is available at the school. 
Apart from that, teachers should not refuse to use modern technological equipment that is 
relevant to the demands of society and current developments. 

Teachers who integrate Information and Communication Technology (ICT) in their 
subject-learning activities at school can make the learning process more interesting and help 
students understand the material more optimally. This ultimately contributes to improving the 
quality of student learning outcomes. The level of information and communication technology 
(ICT) literacy is an obligation for teachers not to be left behind with student development. 
Mastery of ICT literacy is an important basis for teachers to have to create students who are 
ready to compete in facing the current industrial revolution (Gnambs, 2021). 

As a concrete example of the application of ICT literacy in learning, teachers can utilize 
educational applications, online learning platforms and social media. Teachers can use relevant 
educational applications to enrich science learning materials, present virtual experiments, or 
provide simulations that support understanding of scientific concepts. Online learning 
platforms can assign assignments, provide additional learning resources, and facilitate 
discussions between students. Utilizing social media, teachers can create learning communities 
outside of class hours, share the latest information about scientific developments, or stimulate 
discussion and collaboration between students. In this way, science teachers not only follow 
technological developments but also actively use various ICT tools to improve the quality of 
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learning, support the exploration of scientific concepts, and increase student involvement and 
understanding in science subjects. 
The Influence of Skills in Managing Interactions with Students and Other Parties on Teacher 
Pedagogy 

Based on the research results, it was found that skills in managing interactions with 
students and other parties influence teacher pedagogy. The following strategy is to manage 
interactions with other parties to improve teacher pedagogical skills. First, interaction between 
teachers and students plays a vital role in teaching and learning activities at school. The 
teaching and learning process in schools involves interconnected elements, namely, students as 
those who learn, teachers as those who teach, and schools as organizers of formal education 
programs. The teaching and learning process is the core of formal education in schools, and in 
this dynamic, interactions and reciprocal relationships occur between students and teachers. 
Students receive learning materials taught by the teacher, while the teacher teaches by 
stimulating, guiding, and directing students to study the learning materials following the stated 
objectives (Sondakh et al., 2021). 

Through this interaction concept, teachers must have two basic assets: the ability to 
design programs and the skills to communicate the program to students. In this understanding, 
it is the teacher who teaches and the students who learn. The close relationship between the 
two is very important so that the message conveyed by the teacher, especially in science 
learning material, can be understood well by students. Apart from interacting with students, 
teachers are also expected to have the ability to communicate effectively with parents and the 
community. The involvement of parents and the community is an important factor in 
supporting science learning, involving them in activities such as educational programs for 
parents, visits to scientific places, and science projects with the community. Therefore, teachers 
focus on interaction with students in the classroom and build positive collaboration with 
parents and the community to enrich the science learning experience. 
The Influence of Competence in Controlling Interactions with the Development of 
Information Resources on Teacher Pedagogy 

The research findings indicate that proficiency in managing interactions with information 
resources development impacts teacher pedagogy. A subsequent approach involves the 
capability to oversee the advancement of educational materials and access to them, driven by 
advancements in science and technology prompting schools to equip and enhance teaching 
resources for educators during the instructional process. Learning resources encompass a wide 
array of elements such as materials, data, concepts, individuals, etc., facilitating the learning 
journey. These may include textbooks, modules, student worksheets, tangible objects, 
simulations, markets, banks, museums, zoos, among others. Thus, it can be inferred that 
learning resources encompass diverse sources including data, individuals, methodologies, 
media, and locations utilized by students to facilitate the learning process. 
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Duffy and Jonassen stated that using various learning resources is an effort to overcome 
learning problems. According to Percival and Ellington, of the various learning resources 
available, textbooks are the only learning source used apart from direct teaching efforts by 
teachers. 
The Effect of Access to Learning Resources and Information on Teacher Pedagogy 

According to the research findings, proficiency in managing interactions with the 
evolution of information resources significantly impacts teacher pedagogy. Moreover, 
Supriadi's study elucidates that learning resources extend beyond traditional printed materials 
like textbooks. Students have access to a plethora of alternative resources, including 
educational radio, television, computers, email, interactive video, satellite communications, 
and multimedia technology. The diversification of learning resources aims to enhance 
interaction and streamline student feedback. Consequently, teachers are urged to explore 
additional, pertinent learning resources, particularly in scientific subjects, to bolster the 
learning journey. 

Then, apart from using various learning resources, teachers must also ensure that 
students have adequate access to various learning resources such as libraries, laboratories, and 
the Internet. The aim is so that students can make optimal use of it in the learning process. This 
approach emphasizes that learning not only depends on textbooks as the only source but also 
involves expanding coverage by utilizing technology and developing learning resources 
appropriate to current developments. 

The 21st century is marked by rapid progress in science and technology, especially in the 
field of information and communication technology, which plays an important role in society's 
life. These developments not only reflect major shifts in the way people interact, work, and 
access information but also illustrate fundamental shifts in learning paradigms. Students are no 
longer only expected to have expertise in science but are also required to have skills in using 
technology, be literate individuals, and have good morals. Students are an important asset for 
the progress of a nation. A nation is advanced if it contains quality human resources (Vrontis et 
al., 2022). 

Referring to this statement suggests that education is faced with increasingly difficult 
challenges, one of which is that education should be able to produce human resources who 
have complete abilities to face various challenges in life. This means that education must be 
able to produce human resources with academic knowledge and in-depth knowledge, 
technological skills, literacy, and good morality needed to face the dynamics of an ever-
developing era. 

One of the factors that supports the success or failure of education and learning in school 
is largely determined by the role of the teacher. The success of a nation's education is largely 
determined by the approach used by educators or teachers in delivering the material to 
students. Teachers act not only as transmitters of information but also as learning managers. 
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They act as facilitators who strive to create an effective learning environment. Teachers' 
approach in delivering material has an important role, considering that it can influence 
students' level of understanding and interest in learning. Teachers are also expected to be able 
to develop learning materials well, ensuring that the material presented is relevant and easy for 
students to understand. In addition, the teacher's role as a learning manager involves 
improving students' ability to listen to lessons and achieve the educational goals that have been 
set. 

Teachers are the main component in the learning process at school, and they 
determinestudents' success (Sudargini & Purwanto, 2020). This means that students' learning 
success is largely determined by the role and quality of the teacher's work in providing 
teaching. The role of the teacher is not only as a transmitter of information but also as the main 
driver in shaping the quality of education and student achievement. That is why every 
evaluation of education, especially the curriculum and improvement of human resources 
resulting from educational efforts, always boils down to the teacher factor. This reflects the 
importance of understanding and improving teachers' teaching skills to achieve educational 
success. 

As per Regulation No. 16 of 2007 issued by the Minister of National Education of the 
Republic of Indonesia regarding Academic Qualification Standards and Teacher Competencies, 
there are four primary competencies essential for teachers: pedagogical competence, 
personality competence, social competence, and professional competence. These 
competencies are interwoven into a teacher's performance, with pedagogical competency as a 
fundamental differentiator between teachers and other professions. Pedagogical competence 
is central to a teacher's effectiveness, echoing Shulman's perspective, which emphasizes its 
inclusion as foundational knowledge for teachers. Defined as the ability to orchestrate student 
learning, pedagogical competence encompasses various sub-competencies, as outlined by Risan 
(2022). 

1. Understand the physical, social, moral, cultural, emotional, and intellectual 
characteristics of students. 

2. Understanding the family and community background of students, as well as learning 
needs under the context of cultural diversity. 

3. Understanding students' learning styles and learning difficulties. 
4. Facilitate the development of students' potential. 
5. Mastering the theories and principles of learning and educational learning. 
6. Developing a curriculum to encourage student involvement in learning. 
7. Designing educational learning. 
8. Carrying out educational learning. 
9. Evaluate learning processes and outcomes. 
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Based on these sub-competencies, pedagogical skills include several knowledge and skills 
that support teachers in effectively learning and following students' needs in various subjects, 
including Natural Sciences (Science). At the elementary school level, natural science or science 
is one of the subjects that play an important role in education because science can be a 
provision for students facing various challenges in the global era (Winarni, Hambali, & 
Purwandari, 2020). 

IPA is an abbreviation for Natural Sciences, covering various fields of science such as 
Physics, Chemistry, and Biology. Science subjects at school are a branch of science that seeks to 
find answers to various natural phenomena. In science learning, students can develop an 
understanding of scientific concepts, improve critical thinking skills, and build a base of 
knowledge relevant to the surrounding environment. Science learning materials include basic 
concepts, approaches, methods, and scientific analysis techniques to study various phenomena 
and problems in people's daily lives. Even so, science subjects are considered difficult for 
students to understand, which can reduce their interest in studying them. 

The level of learning mastery in studying science is generally reflected in learning 
achievement, which is measured in the form of grades. Lack of mastery of science concepts 
often results in low grades. According to Khoir, as quoted by (Sukma, Ramadhan, & Indriyani, 
2020), difficulties in learning science at the elementary school level are caused by several 
factors, including too many foreign terms, material that is too dense, students' tendency to 
memorize material without understanding, limited learning media, teacher dominance. in 
learning, lack of mastery of the material by the teacher, and lack of variety in delivering the 
material. If not addressed quickly, these emerging challenges can have long-term impacts on 
student development. To overcome these challenges, teachers are required to have good 
pedagogical skills. Therefore, effective strategies are needed to improve teachers' pedagogical 
skills in science learning. 

The results of research by implementing strategies such as developing teacher 
competencies, developing learning content and methods, the ability to utilize technological 
advances, the ability to manage interactions with other parties and the ability to manage the 
development of learning resources and access to learning resources can improve teachers' 
pedagogical abilities in science learning. These strategies are expected to overcome the 
challenges teachers face, including increasing student motivation and learning achievement, 
which can be measured through grades, and the broad scope of these strategies is expected to 
produce graduates who become superior human resources. 

 
CONCLUSION 

The research results confirm that there are several effective strategies in improving 
teachers' pedagogical skills in science learning. One of them is developing educator 
competence, which includes a deep understanding of the subject matter and the ability to 
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design and implement appropriate learning strategies. Additionally, increasing competence in 
learning content and methods is also an important factor, including understanding innovative 
and effective learning approaches. The use of technology is also considered an effective 
strategy, where teachers must be able to utilize technology as a tool in the learning process. 
Furthermore, skills in managing interactions with students and other parties were also an 
influencing factor, including building good relationships with students and collaborating with 
colleagues and other related parties. Finally, adequate access to information resources and 
learning resources is also an important factor in improving teachers' pedagogical skills in 
science learning. These strategies have been proven to significantly improve teachers' 
pedagogical skills in science learning, as indicated by a significance value that is lower than the 
specified significance limit. 
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