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░ 1. Introduction 

The foundational question here is, "Why do we need to bring change in teaching strategies?" because learning 

science and mathematics is complicated and challenging for learners, it becomes necessary to improve the teaching 

strategies used by science and mathematics teachers. Understanding science and mathematics is perceived as 

complex and hard to grasp; this becomes a reason to refrain from studying these subjects at higher grades (11th and 

12th grades). Furthermore, the learners, society, and nation's needs change over time, but with these considerations, 

teachers have to reflect on their teaching strategies; if there is a sense of dissatisfaction, they have to look up 

different teaching approaches (Cutting & Kelly, 2015). So, by looking for these considerations, a few strategies for 

teaching science at school levels detour this mindset of learners. In continuation, when a teacher uses or applies 

various approaches in the teaching-learning process, this leads to many questions. Still, the question is regarding the 

assessment of learners: "How will they assess the learning, and what appropriate tool they can use for the 

assessment of learners" (Cutting & Kelly, 2015)? Science education in early childhood focuses on being critical, 

having the courage to explore, and making systematic observations (Ravanis, 2017). This review paper mainly 

focused on teaching science and pedagogical practices adopted by teachers up to the secondary school education 

level. The information and knowledge of science play an important role in everyone's life (Kayode O. et al., 2020). 

AB ST R ACT  

This paper aims to investigate different strategies in teaching of science through which learning becomes joyful for the learners. To make learning 

joyful, teachers need to change their teaching styles according to the need of learners. This review paper shows how different pedagogical strategies 

help learners to enhance their learning skills and how other teaching-learning techniques in science provide several essential benefits in learners' lives 

in the present scenario. Many studies have been conducted on teaching science at the school level. This study aims to reveal the research themes and 

trends by analyzing the 45 articles from different journals conducted in which only 24 studies were found for school level, i.e., primary, elementary, 

secondary, and senior secondary level in the area of science teaching, which contributes to the enhancement of skills required in 21st century. In this 

study, the researcher reviewed the scientific papers on different teaching-learning strategies published from 2010 onwards. The paper also aims for 

the future perspective on science teaching. The paper suggests some pedagogical interventions that help in enhancing skills required for 21st-century 

learners, and these skills help to cope with stress, which leads to depression and not performing well in their life due to stress. So, teachers need to 

organize and implement such activities that help out with this issue because when learners feel too much burden or pressure on them, they feel 

mentally ill. Pedagogical tools can address these issues and play an essential role in reducing these issues to make learning more effective and 

enjoyable, pedagogical interventions are necessary, particularly those who seek some challenges like academic stress, fear of failure which ultimately 

results to depression, anxiety, and more psychological issues among the learners. Among these, art-integrated learning emerges as a powerful tool to 

foster holistic education and emotional well-being. This paper aims to explore the integration of art with various disciplines and highlights the 

benefits of Art-Integrated Learning as an innovative pedagogical approach/ tool in classroom settings. While numerous studies on this subject have 

been conducted globally, relatively few conducted in India. The concept of art integration is well-established internationally, with early work by Ives 

and Pond (1980) demonstrating a relationship between the arts and cognitive development. For art integration to be effective, teachers must adhere to 

the PAOR (Plan, Act, Observe, Reflect) framework, ensuring structured implementation. However, integrating art into education presents unique 

challenges in the current digital age, where technology dominates yet falls short in imparting values. To instill values and enhance learning outcomes, 

educators must adopt diverse pedagogical strategies tailored to real-world contexts. 

Keywords: Science teaching; Pedagogical strategies; Science; 21st Century learners; 21st Century skills; Innovate pedagogical tools; Challenges; 

Values; Learning Outcomes; School level. 
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Nowadays, science has evolved too much compared to ancient times. Now, science and technology are closely 

associated with each other, and these two are essential vehicles for the development of our country. The U.K. 

government took the initiative to make a New National Curriculum for England (2013), which came into existence 

with the idea that there is no relation between vast content and the development of something new. They are now 

focusing on "less content and more time in doing seems to be an approach to create something new." In the U.K., 

teachers bring change in design and approaches to teaching Science (The National Curriculum in England, 2013). 

During teaching-learning, teachers make use of comedy as an effective tool in the academic curriculum to bring out 

joyful classroom learning (Schouela, 2022).  

1.1. Research Questions 

1. How have pedagogical practices in science education evolved since 2010? 

2. In what ways have these evolving pedagogical practices benefited 21st-century learners? 

3. Do these pedagogical practices address only the cognitive domain, or do they also incorporate the affective and 

psychomotor domains of learning? 

4. What are the contemporary pedagogical approaches being implemented in science teaching today? 

Most of the research in science teaching shows that constructivist learning model is one of the successful models for 

providing meaningful learning experiences to learners in science classrooms. Pedagogical practices offer scope for 

a learner to learn "how to learn." Science education is a vital curriculum component (Singh, 2015). Samuel and 

Ogunkola (2013) highlighted the role of a teacher in instructional practices, stating that learning science through 

role play plus brainstorming is a practical teaching approach (Teppo et al., 2021).  

░ 2. Literature Review 

This paper focuses on trends in science teaching at different levels, majorly from sixth to tenth standard. This paper 

focuses on how other pedagogical practices exist and whether the pedagogical approach influences the learner's 

attitude toward science. Creative teaching has the potential to inspire deep learning, using activities and stimulating 

contexts that can capture the imagination of children (Cutting & Kelly, 2015). From 10 years back, teachers were 

following one-way teaching-learning process. So, considering this, the paper focuses on different pedagogical 

practices used at different levels in science teaching. 

Table 1. Summary of the Studies 

Year Author Title of the Study Pedagogy Used Major Findings 

2010 Burkey DD, 

Anastasio DD, and 

Suresh A 

―Improving student attitudes 

toward the capstone 

laboratory course using 

gamification‖ 

Gamification Gamification develops mental 

skills, makes science learning 

fun, develops social skills, 

provokes enthusiasm to learn, 

and positively impacts. 

academic achievement. 

2010 Lawson ―Teaching Inquiry Science 

in Middle and Secondary 

Inquiry-Based 

Pedagogy 

Inquiry-based pedagogy has 

positively impacted learners' 
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Schools‖ attitudes towards science, 

achievement in science, skills, 

and understanding level in 

science. 

2010 Duffy, T. M., & 

Raymer, P. L. 

―A practical guide and a 

constructivist rationale for 

inquiry-based learning‖ 

Inquiry-Based 

Learning 

Learners could solve the 

problem in multiple ways, 

reflecting their ideas.  

2012 Tan, A.-L., & 

Wong, H.-M. 

―Did not Get Expected 

Answer, Rectify It.': 

Teaching science content in 

an elementary science 

classroom using hands-on 

activities‖ 

Hands-on 

activities 

Hands-on activities develop a 

sense of observation and make 

an alignment between the 

science activities chosen and 

the teaching purposes.  

2013 Samuel, D. F., & 

Ogunkola, B. J. 

―St. Lucian Elementary 

School Teachers‘ 

Applicability Beliefs and 

Beliefs about Science 

Teaching and Learning: 

Relevance to Their Level of 

Inquiry-Based Instructional 

Practices in Science‖ 

Inquiry-Based 

Instructions (IBI) 

IBI was not an effective 

teaching-learning method at 

the primary level; two reasons 

are inadequate facilities and 

resources in the school and not 

receiving social support from 

stakeholders, which is highly 

responsible for the low level of 

IBI at primary schools. 

2013 Sterling, D. R. ―How Does Leadership 

Matter? Developing and 

Teaching a Definition of 

Hands-On Science, a 

Prerequisite for Effective 

Inquiry Teaching‖ 

Hands-on 

activities 

Hands-on activities using 

accurate teaching material 

result in more significant 

learning and higher 

achievement in science. 

2014 Dhanapal, S., 

Kanapathy, R., & 

Mastan, J. 

―A study to understand the 

role of visual arts in the 

teaching and learning of 

science‖ 

Visual art as 

Pedagogy 

Arts in science teaching leads 

to development academically, 

socially, emotionally, 

behaviourally. 

2014 William W. 

Cobern, David 

Schuster, Betty 

Adams, Brandy 

Ann Skjold, Ebru 

Zeynep Muğaloğlu, 

Amy Bentz & Kelly 

Sparks 

―Pedagogy of Science 

Teaching Tests: Formative 

assessments of science 

teaching orientations‖ 

Didactic direct, 

Active direct, 

Guided inquiry, 

and Open Inquiry 

The open inquiry method of 

teaching is better than other 

methods because in this 

teaching-learning method, 

students actively explore 

ideas, and the teacher only 

facilitates the learners.   

2015 Dicheva, D., 

Dichev, C., Agre, 

G., & Angelova, G. 

―Gamification in education: 

A systematic mapping 

study‖ 

Gamification as a 

teaching technique 

Positive impact on learning, 

participation, and build a sense 

of healthy competition among 

the learners. 

2016 Wiggins, B. E ―An overview and study on 

the use of games, 

simulations, and 

gamification in higher 

education‖ 

Game-Based 

Teaching 

Gamification helps build a 

conducive classroom 

environment and healthy 

competition among the 

learners and encourages 

participation in the activities. 
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2017 Aaron Chia Yuan 

Hung 

―A Critique and Défense of 

Gamification‖ 

Game-Based 

Learning 

It enhances participation, 

develops social skills, and 

healthy competition among the 

learners.  

2018 Avikasari, A., 

Rukayah, R., & 

Indriayu, M. 

―The Influence of Science 

Literacy-Based Teaching 

Material Towards Science 

Achievement‖ 

Literacy-Based 

Teaching 

Literacy-based material 

increases achievement, 

improves understanding of 

science concepts, affects 

scientific attitude, and 

improves the ability to use 

science and technology. 

2018 Yildirim & Sensoy,  ―The Effect of Science 

Teaching Enriched with 

Technological Applications 

on the Science 

Achievements of 7th-Grade 

Students‖ 

Technology-Based 

Teaching 

Technology-based teaching 

brings a positive change in the 

academic achievement of 

learners in science. 

2018 Romli, S., 

Abdurrahman, & 

Riyadi, B. 

―Designing students' 

worksheets based on an 

open-ended approach to 

foster students' creative 

thinking skills‖ 

Worksheet based 

teaching 

Worksheet-based teaching 

enhances information 

processing skills, and learners 

can demonstrate their 

knowledge. 

2018 Kalogiannakis, M., 

Ampartzaki, M., 

Papadakis, S., & 

Skaraki, E. 

―Teaching natural science 

concepts to young children 

with mobile devices and 

hands-on activities. A case 

study‖ 

Hands-on 

activities and 

Mobile learning 

ICT with appropriate hands-on 

activities is a practical 

approach to science teaching 

and also develops an 

interdisciplinary approach to 

science and technology.  

2019 Asrizal, Amran, A., 

Ananda, A., & 

Festiyed 

―Effects of science student 

worksheet of motion in daily 

life theme in adaptive, 

contextual teaching model 

on academic achievement of 

students‖ 

Worksheets as a 

contextual 

teaching model 

Worksheets provide an 

opportunity to enhance 

information processing skills 

and also demonstrate their 

knowledge. 

2019 Halvorsen, H.-P., 

Tretjakova, R., 

Timmerberg, J., 

Thiriet, J. M., & 

Mylvaganam, S. 

―STEAM for STEM - 

Include ―Art‖ in STEM 

(Science, Technology, 

Engineering and 

Mathematics)‖ 

Integrate Art with 

STEM 

Integrate art with different 

courses, which leads to high 

engagement, attendance, and 

better academic performance 

of students. 

2019 Hunkins, M. M. ―The Art of Science: An 

Exploration of Art 

Integration in a Science 

Classroom‖ 

Art-Integration  Art integration in science 

grows learners as scientists 

and artists, generates ideas 

through creativity, helps 

strengthen cognitive skills, can 

express learning, develops 

curiosity, reflects on 

viewpoints, and learns diverse 

ways to interact. 

2021 Teppo, M., 

Soobard, R., & 

―Grade 6 & 9 Student and 

Teacher Perceptions of 

Role-Play & 

Conventional 

The lecture method has less 

variability in learners' 
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Rannikmäe, M. Teaching and Learning 

Approaches about Student 

Perceived 

Interest/Enjoyment Towards 

Science Learning‖ 

Teaching 

Approaches 

responses, and role play has 

the highest variability in the 

reactions of grade 6 and 9 

learners. Still, teachers 

preferred the lecture method as 

the findings of the study. 

2021 Lozano, O. R., & 

Solbes, J. 

―Promoting Inquiry-Based 

Learning through 

Entertaining Science 

Activities‖ 

Inquiry-Based 

Learning 

Role-playing, using toys and 

games, and demonstration 

experiments positively impact 

arousing interest, 

improvement in the 

science-learning process, and 

scientific inquiry skills among 

the Learners. 

2021 Demirhan, E., & 

Şahin, F. 

―The Effects of Different 

Kinds of Hands-on 

Modeling Activities on the 

Academic Achievement, 

Problem-Solving Skills, and 

Scientific Creativity of 

Prospective Science 

Teachers‖ 

Hands-on 

modelling 

activities 

Model-based teaching and 

model-based inquiry should be 

used to develop an 

understanding of fundamental 

laws, investigate laws & also 

enable learners to understand 

the relationship between 

various disciplines. 

2022 Witchayada 

Nawanidbumrung, 

Sara Samiphak, 

Noriyuki Inoue 

―The Impact of Pre-service 

Teachers‘ Pedagogical 

Beliefs on Teaching Science 

as Inquiry: A Silent 

Antagonist for Effective 

Inquiry-Based Science 

Lessons‖ 

Inquiry-Based 

Teaching 

It provides real-world 

opportunities that reflect their 

educational beliefs. 

2022 Ali Alqarni, Monira 

Alabdan 

―Exploring teachers' 

perspectives on using 

gamification in teaching 

Science in Saudi Arabia‖ 

Gamification as a 

Pedagogy 

This strategy in teaching 

science positively impacts all 

three domains: cognitive, 

affective, and psychomotor.  

2022 Ogegbo & 

Ramnarain 

―A systematic review of 

computational thinking in 

science classrooms‖ 

Model-Based 

Pedagogy 

Model-based pedagogy 

incorporates computational 

thinking skills among learners. 

Table 1 presents a summary of the studies included in this review. The findings highlight that game-based learning, 

hands-on activities, and art-integrated learning are widely adopted pedagogical approaches in science education. 

These methods foster essential 21st-century skills and promote active participation in classroom activities, 

preparing students to become productive and responsible members of society. 

░ 3. Comprehensive Review of Selected Research 

Ogegbo & Ramnarain, 2022 reviewed 23 studies highlighting different strategies and assessment practices that can 

be used to promote integrating computational thinking specifically with science. Modeling-based pedagogy is a key 

that incorporates computational thinking skills among learners (Ogegbo & Ramnarain, 2022). An experimental 

study was conducted to study the effect of an inquiry-based approach and its positive impact on attitude toward 

science, achievement in science, skills & understanding level is better than the conventional method of teaching 
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(Lawson, 2010). Using different pedagogies in science leads to developing a scientific outlook rather than 

memorizing the facts, principles, laws, & theories, which also changes learners' attitudes toward science. Cobern et 

al. (2014) assessed these pedagogical strategies in science, i.e., didactic direct, active direct, guided inquiry, and 

open inquiry. To know the orientation of teachers in science teaching. The open inquiry method of teaching is better 

than other methods because in this teaching-learning method, students actively explore ideas, and the teacher only 

facilitates the learners. Ali Alqarni and Monira Alabdan (2022) are interested in knowing the perception of teachers 

using games in science teaching. They focus on three areas: importance, uses, and obstacles regarding gamification 

in science teaching. They found that gamification is essential in developing mental skills, making science learning 

fun, developing social skills, provoking enthusiasm to learn, and positively impacting academic achievement 

(Burkey et al., 2013). However, they moderately use gamification in teaching science because they are facing 

obstacles such as administration-related (proper internet connection, lack of equipment, adequate training, resource 

room, classroom size) and teacher—related (burden of content completion, student-teacher ratio, lack of technical 

knowledge and skills, lack of awareness of modern methods of teaching science) (Curriculum and Instruction 

Department, Umm Al-Qura University, Makkah, Saudi Arabia, et al., 2022). Game-based learning enhances 

learners' involvement, and effectiveness of game-based leaning increased (Dichev and Dicheva, 2017; Filgona et 

al., 2020; and Smiderle et al., 2020).  

Avikasari et al. (2018) found that literacy-based material increases achievement in science of fourth-grade learners, 

i.e., the selection of learning resources is also a cause behind learners‘ academic achievement, improves 

understanding of science concepts, affects scientific attitude, and improves the ability to use science and 

technology. Technological applications also enrich science teaching for seventh-grade students. They found a 

significant difference with t(81)= -4.64; p<.05, who receive technology-enriched science teaching. They also 

conducted a follow-up test and found that the achievement of the experimental group was higher than that of the 

control group. Interactive technologies were used as a pedagogical tool to teach science at the school level. It 

positively changes learners' academic achievement in science particularly (Benli et al., 2012; Sensoy & Yildirim, 

2017; Ogreten & Ulucinar Sagir, 2013). To bridge the gap between science's actual and ideal conditions Asrizal et 

al. (2019) conducted a study, they use learners‘ worksheets of integrated science teaching by integrating literacy in 

the adaptive, contextual teaching model to fill this gap. Worksheets provide an opportunity to enhance information 

processing skills and also demonstrate their knowledge (Romli et al.; B., 2018). They explore the importance of 

contextual learning, such as making it easy for learners to connect with the real world, making teaching meaningful, 

and developing literacy skills required for their learning and daily lives. This contextual teaching model has 

positively impacted learners' knowledge, attitude, and literacy aspects. The perception of both learners and teachers 

is important in teaching-learning process. According to Teppo et al. 2021, the perception of learners has less 

variability for lecture method in learners' responses, and role play has the highest variability in the responses of 

grade 6 and 9 learners, but it is the least used approach in science teaching. The current situation needs a role-play 

teaching method, but teachers preferred the lecture method according to the findings of this study.  

Solbes explored hands-on activities in teaching science with the help of entertaining activities in formal education 

(Solbes et al., 2008; Robles et al., 2015). The studies shows that learners believe science and mathematics are 
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boring subjects that can only be filled by entertaining activities (Lozano & Solbes, 2021). Lozano & Solbes (2021) 

but it is essential to identify the significant concerns towards science learning, arouse interest in science learning, 

improve the science-learning process, and improve scientific inquiry skills among the students. Lozano and Solbes 

mentioned that role-playing, using toys and games, and demonstration experiments positively impact the concerns 

discussed above regarding science teaching. Bravo et al. (2021) highlight the importance of storytelling and drama 

in science teaching through a robot as an educator (McCarthy, 2004). Content presented through a story has a deep 

understanding, and learners imitate the actions done by the robot, improve narrative skills, and help in retention. 

Robot storytelling activity enriches creativity among learners (Angel-Fernandez et al., 2018). 

Samuel & Ogunkola (2013) explores Inquiry-Based Instructions (IBI) develop thinking skills, reasoning skills, and 

understanding of the processes in science. At the primary level, IBI was not an effective teaching-learning method; 

for this, one of the reasons is inadequate facilities of resources in the school and the need to receive social support 

from stakeholders, which is highly responsible for the low level of IBI at primary schools. Learners engage in 

searching for the solution to a problem that will reflect ideas (Duffy and Raymer, 2010). The government of the 

United States has launched i3 (Investing in Innovation) program in 2013 and VISTA was one of the science 

teaching and achievement programs, especially for learners with high needs. In science, using appropriate materials 

in teaching-learning has a more significant amount of learning, leading to higher achievement. To achieve 

significant amount of learning in science, teachers are using hands-on activities, they need to be more aware of the 

alignment between the science activities chosen and the teaching purposes that they aim to achieve, develop a sense 

of observation that happens in the classrooms offers invaluable insights into how science is enacted in schools (Tan 

& Wong 2012). Nowadays, teachers are using art-related activities that help learners to grow as scientists. There is 

a connection between arts and various types of development (Hunkins, 2019). Integrating arts into science provides 

a foundation for assisting & visualizing information in new ways and developing creative thinking abilities by 

engaging the learners in activities. Art integration offers a new way of acquiring knowledge and enhancing skills. 

Hunkins (2019) explores art integration in science through a qualitative approach in which he found that activities 

can be used to grow learners as scientists and artists, generate ideas through creativity, help in strengthening 

cognitive skills, express their learning, develop curiosity, reflect on their viewpoints, & learn diverse ways to 

interact (Mcdougall et al., 2011). This study shows that visual art positively impacts the learners‘ learning abilities 

(Gelineau, 2011). Integrating science with visual arts benefits learners in the 21st century (Dhanapal et al., 2014; 

Alberts, 2010). Dhanapal (2014) found that art elements in science teaching led to academic, social, emotional, and 

behavioral development. Gardner and other psychological researchers reveal that "artistic involvement is a 

mind-building experience" (1989, cited in Dobbs, 1998:9). With this thought, nowadays, schools, institutions, and 

universities organize cultural programs to prove the importance of arts for the development of an individual 

(Dhanapal et al., 2014). Visual art can be integrated into teaching-learning with all subjects and levels. Visual arts 

may allow learners to think, discover, connect, and enhance conceptual understanding (Alberts, 2010; Mohalik & 

Basu, 2020). Integration of arts with different elements of courses can reduce gender inequality. Before the 

integration of arts in STEAM, a low percentage of female students‘ enrolment was observed, which led to gender 

inequality, but STEAM studies enhance gender balance on national, regional, and international levels, for this 



 

Asian Journal of Applied Science and Technology (AJAST) 

   Volume 9, Issue 1, Pages 89-106, January-March 2025 

ISSN: 2456-883X                                                              

    96 

gamification is introduced to integrate art with different courses which leads to high engagement, attendance, better 

academic performance of female students (Halvorsen et al., 2019, Aaron Chia Yuan Hung, 2017). Some studies 

revealed the positive impact of gamification on learners' learning and participation and build a sense of healthy 

competition among the learners (Dicheva et al., 2015; Nah et al., 2014; Wiggins, 2016).  

In today's education landscape, technology plays a crucial role in science teaching. Kalogiannakis et al. (2018) 

emphasized that children aged 5-7 can grasp concepts like gravity effectively through hands-on activities combined 

with mobile learning. Integrating ICT with well-designed hands-on activities provides a practical approach to 

teaching science while fostering an interdisciplinary connection between science and technology. 

░ 4. Research Methodology 

A systematic literature review uses an unbiased and thorough research approach to assess the existing research in 

science teaching from 2010 to 2023. This research summarizes the results of studies on different pedagogical 

practices in science and come up with an emerging trend. A critical analysis is being made based on studies 

conducted in teaching science up to the secondary level only because science education provides a foundation to 

look at the world from different lenses (National Curriculum for England, 2013).  

4.1. Source of Data 

To conduct a literature review aligned with the objectives of this paper, five databases were selected to address the 

research questions. The selection process involved identifying relevant studies from these databases, as 

summarized in Table 2, which outlines the inclusion and exclusion criteria for the detailed review. These 

repositories were utilized to explore various pedagogical approaches in science education at the school level from 

2010 to 2023. Research papers were manually filtered, and the most relevant studies in the field were chosen for 

inclusion in this review article. 

Table 2. Inclusion Exclusion Criteria for the Selection of Studies 

Criteria Based on Inclusion Exclusion 

Document Type Refereed Journals, Peer-reviewed Journals, 

Conference Proceedings, Thesis 

Research reports, Thesis, Dissertations, 

Seminar Proceedings 

Database ERIC, Research Gate, WoS, Scopus, Taylor 

& Francis 

Other Databases 

Language English Other Language 

Level of Education Primary, Elementary, and Secondary levels 

of education  

Beyond Secondary 

Year 2010- 30
th
 April 2023 Before 2010 

Keywords Teaching of Science The teaching of English, Hindi, Social 

Science, and Mathematics 

Table 2 outlines the inclusion and exclusion criteria for study selection. Included document types were refereed 

journals, peer-reviewed journals, and conference proceedings, while other research reports, theses, dissertations, 

and seminar proceedings were excluded. The review focused solely on studies in the English language and on 
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school education, ranging from primary to secondary levels; higher education was excluded as the research 

questions specifically addressed school-level science education. Additionally, this review is limited to the teaching 

of science, excluding other subjects such as English, Hindi, Social Science, and Mathematics, in line with the 

framed research questions. 

 

Figure 1. Distribution of Selected Studies 

Figure 1 shows the percentage of distribution of studies taken from refereed journals, peer-reviewed journals, 

conference proceedings, and thesis included in this review paper. This figure shows that 82% of research papers are 

from peer-reviewed journals, 11% are conference proceedings, 5% of studies are from refereed journals, and 2% of 

results are from the thesis. 

Table 3. Proportion of Databases 

Name of Databases N (total number of 

studies) 

Percentage 

ERIC 9 20% 

Research gate 5 11.11% 

WoS 3 6.67% 

Google Scholar 8 17.78% 

Taylor & Francis 8 17.78% 

Springer 2 4.44% 

IEEE 2 4.44% 

Academia 2 4.44% 

Science Gate 1 2.22% 

IOP Science 1 2.22% 

Indian Journal 2 4.44% 

Wiley 2 4.44% 

Total 45 100% 

Table 3 shows the distribution of studies according to the databases, which also shows the inclusion and exclusion 

criteria for selecting studies. The research from (ERIC, Google Scholar, and Taylor & Francis) these databases 

5% 

82% 

11% 
2% 

Refreed Journals

Peer-reviewed Journals

Conference Proceeding

Thesis



 

Asian Journal of Applied Science and Technology (AJAST) 

   Volume 9, Issue 1, Pages 89-106, January-March 2025 

ISSN: 2456-883X                                                              

    98 

contributed good work in science teaching, giving rise to the new pedagogical tools implemented in the classroom 

from primary to secondary level. 

 

Figure 2. Databases and Their Percentage Contributions 

Figure 2 shows the percentage of distribution of studies according to the repositories included in this study. The 

significant studies were found in ERIC, Google Scholar, and Taylor & Francis. These databases are rich in teaching 

science. The findings of these databases show that hands-on activities, gamification, art-integrated learning, and 

inquiry-based teaching are the most relevant pedagogical practices that should be practiced in the actual classroom 

setting. These strategies have a positive impact on learners' academic achievement, and they are also able to acquire 

the skills that are required for 21st-century learners. 

 

Figure 3. Distribution of Studies across Four Educational Levels 

Figure 3 the above figure shows that most of the studies are conducted on the elementary level consists of 38%, 

37% at the primary level, 17% at the secondary level, and 8% at the senior secondary level. The findings show that 

it is easier to engage the students of elementary-level in different activities because they are more curious to know 

the concepts, facts than secondary and senior secondary-level students.  

░ 5. Findings of the Study 

Science is an emerging field through which the body of knowledge expands and explores new domains of 

experience. For this, there should be a change in pedagogical practices in science teaching and now focuses more on 
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the application of science. It has been found that pedagogical practices are changing daily because the needs are also 

changing. That is why policymakers develop education policies to cater the needs of learners, society, and the 

nation. In India, we have only two National Education Policies. In 1968, the first education policy came into 

existence, after that, this policy was revised in 1986. the second policy is the National Education Policy 2020, which 

will be implemented in the upcoming years, and states are still working in the direction provided by NEP 2020. 

Science involves various interconnected steps, including observation, making a hypothesis, deduction of 

consequences, and verification of different scientific theories to arrive at the principles, laws, and ideas for 

upgrading scientific concepts. To add something new to science education, school teachers are doing various 

practices because it develops a base to understand the higher concepts in higher education. In teaching science, this 

review paper found that different pedagogies help learners to stay motivated, develop skills such as thinking skills, 

scientific inquiry skills, observation skills, reasoning skills, social skills, scientific attitude, information processing 

skills (Tan & Wong, 2012, Benli, Kayabasi & Sarikaya 2012; Burkey et al., 2013, Sterling, 2013, Ogreten & 

Ulucinar Sagir 2013, Samuel & Ogunkola, 2013, Cobern et al. 2014, Romli, S., Sensoy & Yildirim 2017, 

Abdurrahman, & Riyadi, B. 2018, Yildirim & Sensoy, 2018, Avikasari et al., 2018, Asrizal et al. 2019, Ogegbo & 

Ramnarain, 2022).  

Hands-on activities, gamification, and art-integrated learning in science at a different level in school education are 

the practices that are being implemented and found to have positive results in enhancing creative thinking skills, 

cognitive skills, reflective skills, social skills, emotional skills, high engagement, freedom to think, discover and 

then build a connection between the concepts, create a sense of healthy competition between the learners & 

generate curiosity (Alberts, 2010; Dhanapal, 2010; Mcdougall et al., 2011; Gelineau, 2011; Dhanapal et al., 2014; 

Nah et al., 2014; Dicheva et al., 2015; Wiggins, 2016; Kalogiannakis et al., 2018; Angel-Fernandez et al., 2018; 

Hunkins, 2019; Halvorsen et al., 2019; Hunkins, 2019; Mohalik & Basu, 2020, Ali Alqarni, Monira Alabdan, 2022, 

Umm Al-Qura University, Makkah, Saudi Arabia et al., 2022). The significant change through art integration in 

science is that it reduces gender inequality at regional, national, and international levels (Halvorsen et al., 2019; 

Aaron et al., 2017). These are the only pedagogical practices that have proven beneficial for 21st-century learners 

because, in this century, all learners need 21st-century skills for their betterment, which are also required to work at 

the workplace. Pedagogical practices like gamification, hands-on activities, and art-integrated learning emphasize 

cognitive, affective, and conative domains. Other pedagogical practices emphasize more on the cognitive domain 

and less on the affective and conative domains. 

░ 6. From the Perspective of Future Teachers 

Demirhan and Şahin, 2021 discussed that model-based teaching and model-based inquiry should be used to develop 

an understanding of fundamental laws, investigate laws, and enable learners to understand the relationship between 

various disciplines. So, teachers must know meta-modeling, in which teachers can only guide the learners to 

construct models. Demirhan & Şahin, 2021 proposed an expressive model (also known as a hands-on model) used 

to develop models expressing ideas about a particular phenomenon. The prospective teachers believe that modeling 

teaching is essential in academics, creativity, and problem-solving skills. Studies also shows that modeling 

teaching-learning positively influences learners' academic achievement (Arslan, 2013a; Bamberger and Davis, 
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2013; Devetak et al., 2010; Turk and Kalkan, 2017). According to the perception of learners and teachers, working 

with textbooks or workbooks is the most used practice in teaching science, but only up to the elementary level 

(Teppo et al., 2021).  

Cheng et al., 2016 explored the correlation between perceptions, attitudes, and instructional practices found to be 

low correlation and a moderate correlation between instructional practices and philosophy. A strong correlation is 

needed between perception, mood, and instructional approaches because this leads to open-mindedness, a sense of 

respect for the evidence in science, and patience among secondary school teachers (Nooraida Yakob et al., 2015; 

Cruz, 2022). Science teaching should provide real-world opportunities that reflect their educational beliefs and get 

suitable support to transform their confidence in delivering inquiry-based lessons (Human et al., Faculty of Human 

Sciences, Waseda University, Tokorozawa, Japan, et al., 2022). 

░ 7. Limitations of the Study 

The majority of the papers included in this review were from peer-reviewed journals focusing on science teaching 

using various pedagogical tools in classroom settings, as illustrated in Figure 1. A limitation of this review is that it 

relies on major repositories such as ERIC, Google Scholar, and Taylor & Francis for sourcing materials related to 

science teaching, as shown in Table 2 and Figure 2. The selected studies on science teaching at the school level from 

2010 to 2023 are included. This review focuses solely on the K-12 level, as depicted in Figure 3, and concentrates 

specifically on science education, examining different pedagogical strategies and the changes observed over the 

past decade. Most of the studies included are quantitative in nature, as they involve interventions for school 

students, while a smaller number are qualitative or mixed-method studies. 

░ 8. Discussion & Conclusion 

Nowadays, science plays a remarkable role in technology. So, it is essential to focus on science teaching from the 

primary school level because, at that stage, children are curious to know everything; for example, they ask questions 

like how the stars formed, why they blink, why the sun rises, and sets, how colors are visible to us, etc., this leads to 

increase the scientific temper, and it promotes in-depth understanding of science. But it is the duty as well as the 

responsibility of a science teacher to maintain the interest of the learners by providing the answers to their questions 

and help to develop imagination and thinking towards science. To achieve the goal of science education, innovative 

pedagogical strategies are to be implemented through which learners can actively participate in various activities & 

these activities aim to achieve the learning outcomes (Wieman, 2014).  

Memorization-based teaching methods widen the gap between science teaching and practical implications, which 

creates a negative mindset toward science. That‘s why there is a need to apply innovative pedagogical practices 

more focused on application. That will reduce the gap, and many studies prove that gamification, art-based 

learning, inquiry-based learning, and hands-on activities promote the actual teaching & learning of science. In the 

educational process, implementing entertaining activities at early stages could be more motivating for the learners 

(Lozano & Solbes, 2021). Drama & storytelling is a multisensory approach that can be used in science education 

through robots. The drama and storytelling approach allows one to discuss, explore & express thoughts (Bravo et 

al., 2021). All these activities lie in one umbrella term, i.e., hands-on activities in which learners perform, 
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experience, express in their own words, understand deeply, are motivated to do more tasks, enhance creativity, dare 

to know, etc. These activities help learners to learn, understand abstract concepts, and change their attitude toward 

science and learning. Teaching science through traditional methods is being criticized by Dewey (Samuel & 

Ogunkola, 2013). There is a need to focus on innovative teaching practices that can be used in teaching science and 

mathematics because, generally, learners perceive that these two subjects are too difficult to understand. Some 

innovative pedagogical approaches that are generally used in science teaching are mentioned in this study. For 

example, inquiry-based teaching is highly recommended by alleged international organizations, researchers, 

practitioners, and educators. A blended approach, flipped classroom approach, hands-on activities, dance, drama, 

storytelling, model-based pedagogy, games & toys, art-based learning, computational thinking approach, etc., are 

beneficial to secondary-level students.  

To advance science education, future efforts should focus on integrating innovative teaching methods that foster 

curiosity, creativity, and critical thinking among students. Embracing interdisciplinary approaches, such as 

art-integrated pedagogy and role-play activities, can make complex scientific concepts more relatable and 

engaging. Leveraging digital tools and technologies, including virtual simulations and interactive platforms, can 

enhance experiential learning and promote self-directed exploration. Professional development programs for 

educators should prioritize building competencies in adaptive instructional strategies and digital literacy to meet the 

diverse needs of learners. Additionally, fostering collaborative learning environments and emphasizing life skills 

like problem-solving and decision-making will prepare students for real-world challenges, ensuring science 

education remains relevant and impactful. 

―Science is not just for rote memorization; it is something to experience. John Dewey also emphasized ‗Learning by 

Doing‘ to promote experiential learning, especially in science teaching (Williams, 2017).‖ 
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