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Abstract 

The teaching methods vary largely when they are meant to teach sciences. Teaching is known 

to be a complicated process especially teaching practical subjects require a learner friendly 

approach that would cater to the needs of the students. The kind of subjects taught in 

institutions has a lot to do with the approach or style of teaching practiced in front of the 

students. Learning is a basic concept in a student’s life. There can never be a one-sided 

teaching methodin the context of physical science subjects (Borgerding&Dagistan, 2018). 

Hence, the faculty of science is asked to try out different teaching-learning approaches which 

suits the needs of students and that would help them decide the best pedagogical style. This 

can help ascertain the proper approach to mentor the students. However, the purpose is to 

find the effective approaches or techniques in the pedagogy of science education. This study 

shall reveal the facts as to how different pedagogical techniques play a pertinent role in the 

effective teaching and learning in science. Sample of 161 respondents was collected from 



 

 

respondents through, a “standard questionnaire,” which was created on five-point interval 

scale. 
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Introduction 

Science is an enormous piece of our regular routines, from innovation to regular lifestyle 

activities to transportation to medication to lawful issues and government choices. What's 

more, the pace at which the world is oozing with exploration and revelation is worth 

watching. That makes it more significant than any other time to get science, for in doing as 

such, understudies can more likely comprehend the world. Teaching the concepts of science 

requires decisive reasoning, compelling correspondence, coordinated effort and 

innovativeness (Paglia, 2021).Genuine situations, shared instructing, involved exercises, 

science ventures and field research diaries are successful showing procedures in the science 

educational programs. Guidance in science regularly can cultivate more noteworthy relational 

abilities and autonomous idea (Kumar et al., 2016). 

Science consists of separate subjects namely chemistry, biology, and physics in coordination 

with value-based education for teaching the students about different concepts related to it 

(Christenson et al., 2017). The approaches to teaching have been coordinated with the basis 

of learning and receptiveness of students. The effectiveness in teaching can be attained using 

technology in imparting education in scientific subjects. Teaching science subjects basically 

deals with clearing concepts and paying heed to the doubts of the students and getting rid of 

the misconceptions associated to the subject. Application of the internet and online resources 

in science education is the new approach to teach the students (Kobori et al., 2016). 

Government has taken steps for establishing facilitated environment incorporating internet-

based resources in schools and colleges to help students excel in the science field.  

Since a very long time, efforts are being made to instill the culture of science and related 

subjects in the primary schools. For understanding the progress in using new aspects of 

pedagogy in dealing with science subjects shall help in providing a better analysis of the 

teaching styles. The subject science is meant for experimenting and finding logical solutions 

to the occurrences in the universe. Various trial and error with succeeding or failing results 

give answers to most of the undiscovered questions in science. The modern age seems to be 

entirely different from the previous ages and this change has been witnessed because of 



 

 

science and its contributions in human life. The basic lifestyle has transformed due to the 

advent of science (Hivert et al., 2016). It has already become an integral aspect of everyone’s 

lives.  

The subject has not only transformed lives but also made a mark in education system. 

Therefore, even in education science is given much importance. The government brings forth 

many programs inclusive of science where students can showcase their interest in the subject 

and excel in the same (Fogg-Rogers, et al., 2017). Science is a kind of subject which cannot 

be avoided in the present era. The subject gives logical explanation for each question that 

arises in a person’s mind. The subject deals with different nuances in theoretical and practical 

explanations as to why things happen the way they appear to us. In this paper we shall 

understand the approaches that should be incorporated to deal with this subject and the 

disciplinary approach, faculties must undertake for exceptional delivery of the lessons to the 

students. The curriculum is different from other subjects and hence requires different 

pedagogical approaches to teach. This is known to be a scientific civilization or scientific 

evolution. Therefore, we must dwell into practices that shall help us to spread the awareness 

about importance of this subject. 

Literature Review- 

The pedagogy of science is said to be moral in nature as the goal of teachers is to inculcate 

values in the students while enhancing the teaching strategies (Asif et al., 2020). The main 

ambition of teaching is to not only ingrain the concepts but also develop the overall 

personality of students. Education enables students to enrich their cognitive abilities for 

performing well in all fields in life. Pedagogy should be designed in a manner that it 

cultivates learning ability in individuals, as it is well-known to us, human beings are seekers 

or learners for that matter. Therefore, it is essential to help them grasp knowledge of all 

possible domains for exploring all their potential. The three important aspects in teaching are 

in terms of affective, psychomotor, and cognitive (Kurniati et al., 2020). The learning 

activities especially the ones related to morality have to be taught and learned in affective as 

well as cognitive fields. Therefore, it is said that pedagogy can promote the educational 

objectives which are mentioned in the curriculum of the subject.  

This paper stresses on how science is taught in schools and colleges to students is similarly 

significant like some other subject in the whole universe. In arranging guidance, compelling 

instructors draw on a developing assortment of examination information about the idea of 



 

 

learning and on make information about instructing that has endured over the extreme long 

haul. Commonly, they think about the uncommon attributes of the material to be taken in, the 

foundation of their understudies, and the conditions under which the educating and learning 

are to happen. This review presents non deliberately some standards of learning and 

instructing that describe the methodology of the science teachers. Large numbers of those 

standards apply to learning and instructing as a rule, yet plainly some are particularly 

significant in science, arithmetic, and innovation schooling. For accommodation, learning and 

instructing are introduced here in discrete segments, even though they are firmly interrelated. 

The teacher’s responsibility is to establish necessary values in the students while teaching the 

subjects (Kraft et al., 2015). The ethical codes must be known to the professors while 

teaching the subjects according to the national curriculum. The teachers have different 

professional status in different countries. For instance, if one must talk about the country 

Finland, the teachers are said to be such individual professionals who are ethical in nature, 

and they also can be trusted with their work and contain basic elemental values. The ethical 

codes consist of these elemental values, and it was articulated for the first time in the year 

1998 in Finland. The commonly known values are fairness, truthfulness, freedom, and 

responsibility.  

The faculties must be aware of the ends, values, and purposes of the education they’re 

imparting as it is the most pertinent aspect of their professional self. The knowledge base of 

teachers should include the important points, namely the vision existing in the pedagogy, the 

way a school with well-functioning pedagogy must look like, the future of students and how 

they must be groomed for upcoming hassles in their academic life and the process of defining 

good quality education. The only means by which students can be groomed for holistic 

growth is by paying attention to the national curriculum along with emphasizing on the need 

to become good and responsible citizens in the societies they are dwelling (Greenberg et al., 

2017). They must have the ambition to contribute to the society in full potential. The role of 

pedagogy is to internalize the set of values and ethics in the teacher to actualize them in the 

real teaching scenario. Along with the basic values in pedagogy, the instructor must be able 

to understand the purpose of science and what impact it shall create on the minds of the 

students and the personality development that would happen after the subject is taught. One 

of the major challenges teachers faces is to integrate the curriculum along with the self-

contained values in the pedagogy that must be dealt with while teaching. This need of 

integration is generated from the actual scenario existing in the world on the social front. 



 

 

However, this can be done strategically for instance, while teaching the subject of climate 

change and what it means also what kind of practices could be used for stopping or reversing 

it. The process of integrating curriculum with the pedagogical values would enable schools to 

facilitate in democratic education that can meet the demands of the students from diverse 

backgrounds.  

In terms of science if one must speak, the subject has a lot to offer to humankind. Science can 

not only change our lives but also determine how we take actions in different situations. 

Right from health, wellbeing, taking appropriate decisions in the lifestyle choices, as well as 

answering curious children about the color of the sky or about the rainbow. Science has an 

answer to all these therefore it plays a key role in human lives benefitting humans. Hence, 

teaching science in ways it can be learnt practically and usefully the teachers must employ 

plans and strategies that shall cater to the needs of the learning styles of students. the teachers 

not only apply pedagogy to teach the students but also try to influence them for embracing 

the subject and the interest in them to pursue such kind of a subject in future while choosing a 

career path in high school (Godwin & Potvin, 2017). Science is a remarkable subject with a 

systematic approach for analyzing the patterns of behavior in terms of social, physical, and 

emotional levels with the use of experimentation and observing closely. 

Science is the mother of innovation and on a level of global competition and evolvement in 

humans, science plays a major role. Right from finding cures to deadly diseases or even 

finding unreachable galaxies, science has been the invincible mean to get answers to 

unfathomable questions. Science as a subject has not only made marks in experiments or 

discoveries throughout the world, but it has also given immense opportunities on a personal 

front. It has helped individuals to develop their own selves with the ability to ask important 

questions that has the power to change the world. Students have become active in collecting 

pertinent information and formulate their ideas, test them, and apply those to problems 

existing around themselves. In the current scenario, the demand for scientists and engineers is 

increasing rapidly. The future of the world depends on how teachers educate their students 

about the subject “science” being interesting, inspiring, and engaging (Fredricks et al., 2018). 

Science is fundamentally a challenging subject altogether which can be chosen as a career 

path. One of the eminent authors states that children do make their minds about the subjects 

they like or dislike especially in mathematics and science by their fourth standard. Science is 

a kind of subject where educators would want the students to role play as engineers and 

scientists for observing the nuances of experimentation and ask questions based on the 



 

 

observation. They would therefore want them to behave in a similar pattern and take on the 

responsibility of experimenting and finding solutions on their own. Few teachers have also 

mentioned that students learn better when they see the application of science in daily lives 

rather than mere book reading. It is obvious if students are it understanding the concepts by 

just reading them, it is likely that they won’t be able to relate the concepts in real life. 

Teachers must educate the students effectively by giving examples that students can easily 

relate to.  

A Finnish teacher said that teachers ought to enable the students to process the required skills 

for innovation by influencing them. This is a world evolving with information technology and 

communication. Collecting information has become a lot easier than before. Thus, students 

should be encouraged for developing more amount of curiosity and explore the world around 

them. It was said by an author that science must be classified as verb rather than a noun. The 

approaches that teachers are using for making the subject interesting and effective are 

basically inclusive of “problem-based learning, project-based learning, and using education 

technology in the theoretical lessons” for promoting the subject (Merritt et al., 2017).  

Teachers can turn into a very active member in the science and its process of teaching, as 

they would have the privilege to bring together topics in natural science, biology, and the 

actual universe, just as basic social worries encompassing hereditary designing, 

biotechnology, and the climate. The certificate that the teachers would receive shall permit 

the instructors to find how to make exceptional learning processes for K8 understudies by 

applying the apparatuses of the principles of science while highlighting developing a 

prominence on “science, technology, engineering, and math (STEM)” education (Quigley et 

al., 2017).  

Having a well-functioning establishment in scientific standards and a structure for conveying 

the strategic plans with example designs that are straightforward can be staggeringly 

effective. Instructors outfitted with new and appropriate procedures and methods for 

educating students with concepts of science can sow the seeds for future researchers who 

could do astonishing things for society and the globe at large. 

Objectives 

1. To identify the Role of Pedagogical Techniques in enhancing effectiveness in Science 

Education. 



 

 

2. To know how Pedagogical Techniques enhance education. 

Methodology 

The study is empirical in nature. 161 respondents participated in the study. The data was 

collected from them through a structured questionnaire. Mean and t-test application was done 

to identify the results. The method of sampling was convenience sampling. 

Finding of the study 

Table 1 displays the gender, where male respondent is 57.54%, and female respondent 

is45.34%. The age of the respondents were20 and 25 years are 30.43%, those between the 

Ages of 25 to 30 years are 32.92%, and one who are 30 years & above are 36.65%. Looking 

at the Occupation of respondents, Asst. Professor are 56.52%, Professor are 43.48%. With 

reference to the level of experience of the respondents, 1 – 2 years are 37.89%, 2 – 4 years 

are 34.16%, and 4 years & above are 27.95%. 

Table1 Respondent’s Details  

Variables Number of respondent %age 

Gender 
 

 

Male 
88 

57.54% 

Female 
73 

45.34% 

Total 
161 

100% 

Age 
 

 

20 to 25 years 
49 

30.43% 

25to 30 years 
53 

32.92% 

30 years & above 59 36.65% 

Total 161 100% 

Occupation   

Asst. Professor 91 56.52% 

Professor 70 43.48% 



 

 

Total 161 100% 

Level of experience   

1 – 2 years 61 37.89% 

2 – 4 years 55 34.16% 

4 years & above 45 27.95% 

Total 161 100% 

 

Table2 Role & Effectiveness of Pedagogical Techniques 

Sr. 

No. 

Statements Mean 

Value 

t-

Value 

Sig. 

1. Pedagogical Techniques can work wonders by teaching outdoor in a 

changed environment 

4.20 16.55 

 

0.000 

 

2. Pedagogical Techniques make use of audio-visual teaching tools 4.33 15.21 

 

0.000 

3. In Pedagogical Techniques role plays can hone the inter-personal 

skills of students 

4.13 14.59 

 

0.000 

 

4. Pedagogical Techniques make use of creative tools like case studies 3.16 1.97 

 

0.030 

5. In Pedagogical Techniquesstudents are motivated to try their own 

hands at new things like practical, and innovations 

4.17 13.01 

 

0.000 

6. A teaching idea through group discussions and clubs encourage 

students to bring out their ideas and interests 

4.12 15.45 

 

0.000 

7. In pedagogy, students can advance their learning by arguing like 

scientists and inputting their ideas and understanding 

3.19 2.17 

 

0.020 

8. Learning by experience make student understand things for life long 4.29 16.65 

 

0.000 

9. Engaging students with authentic scientific tools like controlling 

remote laboratory experiments can improve their understanding 

3.77 9.47 

 

0.000 

10. Pedagogical techniques ensures better memory of the learner  4.02 11.34 

 

0.000 

 

Table 2 displays the Mean values for statement with reference to the “Role & Effectiveness 

of Pedagogical Techniques,” highest mean value of 4.33 is for the statement “Pedagogical 



 

 

Techniques make use of audio-visual teaching tools.” Second highest mean score of 4.29 is 

for statement “Learning by experience make student understand things for life long,” next 

statement “Pedagogical Techniques can work wonders by teaching outdoor in a changed 

environment” has the mean value of 4.20. Statement “In Pedagogical Techniques students are 

motivated to try their own hands at new things like practical, and innovations” has the mean 

value of 4.17 and “In Pedagogical Techniques role plays can hone the inter-personal skills of 

students” has the mean value of 4.13. Statement “A teaching idea through group discussions 

and clubs encourage students to bring out their ideas and interests” score the mean value of 

4.12 and with reference to the memory improvement, statement “A teaching idea through 

group discussions and clubs encourage students to bring out their ideas and interests” scored 

the mean value of 4.02. Low mean value is score by three statements, “Engaging students 

with authentic scientific tools like controlling remote laboratory experiments can improve 

their understanding," “In pedagogy, students can advance their learning by arguing like 

scientists and inputting their ideas and understanding,” and “Pedagogical Techniques make 

use of creative tools like case studies” the mean score for all these three statements are 3.77, 

3.19 and 3.16 respectively. T-value of all statements in context of Role & Effectiveness of 

Pedagogical Techniquesissignificant, because t-value statements are found to be positive and 

significance value also less than 0.05. 

Conclusion  

It can be concluded from the above study that intellectual exploration has uncovered the fact 

that even with what is taken to be acceptable guidance, numerous studies done by individuals 

including scholastically talented students, see short of what we figure they do. It is 

understood that the children who are learning science are ordinarily ready to recognize what 

they have been told for sure they have perused; cautious testing, nonetheless, regularly shows 

that their arrangement is restricted or contorted, assuming not entirely off-base. This finding 

recommends that the schools must lay its fundamental effort in laying out instructive 

objectives. Theschools should pick the main ideas and abilities to accentuate so they can 

focus on the nature of seeing and understanding the concepts by practical learning rather than 

on the amount of data introduced for memorization. The pedagogy teachers should adopt 

must be inclined to the way students better learn the concepts and understand its usage in the 

future for the success of their careers while simultaneously contributing to the world in 

inspirational ways. T-test has been done to find out the outcome of the research, all the 



 

 

statements are found to be significant as the significant values for all statements is less than 

0.05. 
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