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ABSTRACT 

Modern theories of learning claim that the construction of knowledge occurs as 

students build understanding in light of experiences occurring in the world. It is generally 

agreed that students learn by making sense of phenomenon as they experience it, evaluate it’s 

evidentiary merits, and attempt to make sense of it within a socially acceptable context in 

light of prior knowledge. Learning by doing is a teaching learning practice which provides 

the best opportunity for students to construct their own knowledge. The study aims at putting 

light on different process skills of science and the acquisition of these skills through 

constructivist teaching paradigm like learning by doing. 
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INTRODUCTION 

Science is a method of investigating nature, a way of knowing about nature and 

discovers reliable knowledge about it. In other words, science is a method of discovering 

reliable knowledge about nature. There are other methods of discovering and learning 

knowledge about, but science is the only method that results in the acquisition of reliable 

knowledge. Science as a separate subject was included in school curriculum in the beginning 

of nineteenth century. It was then referred to as general science and after the independence o 

Indian government set up the University Education Commission under the Chairmanship of 

Dr. Radha Krishnan and it recommended inclusion of General Science as a course of study in 

secondary schools. During 1947-52 the system of Basic Education, accepted as a national 

system of education visualized the General Science approach to teach science at elementary 

stage. The science education in India has been shaped by the ideas of Mudaliar Commission 

Kothari Commission NPE-1968,1986 And 1992, Prof Yash Pal, NCF-2005. And now the 

modern science teaching is greatly influenced by constructivism which challenges to the 

concept of traditional knowledge transmission saying that -knowledge is not attained but 

constructed. 
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Constructivist Learning Approach 

Constructivism as a knowledge construction model has received a considerable 

attention in education especially for the past two decades because it has been perceived as a 

more natural, relevant, productive and empowering framework for instructing teacher 

education students as well as for other students (Cannella & Reiff, 1994). National 

Curriculum Framework (NCF, 2005) has also emphasises on Constructive perspectives of 

learning where learners actively construct their own knowledge by connecting new ideas to 

existing ideas on the basis of materials/activities presented to them (experience).   

Constructivist learning has emerged as a prominent approach to teaching during the past two 

decades. Constructivism has its origin from Philosophy and Psychology. The work of Piaget, 

Dewey, Montessori, Bruner and Vygotsky provides historical precedents for constructivist 

learning theory. 

It is an epistemology, learning or meaning making theory based on the thought process 

involved in learning. Constructivism views learning as a process in which the learner actively 

constructs or builds new ideas on concepts based upon current and past knowledge. In other 

words, “learning involves constructing one’s own knowledge from one’s own experience. 

Knowledge is acquired through involvement with content instead of imitation or repetition 

(Kroll &Laboskey, 1996). This learning process is supported by two broad principles: first, 

knowledge is not passively received, but actively constructed by the learner, and second, 

learners generate understanding when they relate prior knowledge to present experiences 

(Wheatley, 1991).        

Among various interpretations of constructivism, Piagetian and Vygotskianconstructivist 

approaches have been more influential in education (Caverly& Peterson, 1996). Piagetian and 

Vygotskian constructivist approaches can be contrasted with respect to two major issues that 

shape their interpretations: (1) education for individual development versus education for 

social transformation and (2) the degree of influence that social context has on individual 

cognitive development (Richardson, 1997).          

Piaget is regarded as the father of constructivism and provided the foundation of the modern 

day constructivism (Crowther, 1997).  Piagetian constructivists generally regard the purpose 

of education as educating the individual learner in a fashion that his/her interests and needs 

are supported. Piagetian constructivism is a learner-centered approach in which the learner is 

the subject of study and individual cognitive development is the emphasis. This approach 

assumes that students come to classrooms with ideas, beliefs, and opinions that need to be 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 1, February 2016 

 

25 

www.jiarm.com 

altered or modified by a teacher who facilitates this alteration by devising tasks and questions 

that create dilemmas for students. Knowledge construction occurs as a result of working 

through these dilemmas (Abdal-Haqq, 1998 and Brooks & Brooks, 1993). Vygotsky is 

considered to be the founder of social constructivism. In contrast, Vygotsky rejects the 

individualistic orientation of Piagetian theory and emphasizes education for social 

transformation and reflects a theory of human development that situates the individual within 

a sociocultural context. According to this theory, individuals construct knowledge in 

interaction with the environment. (Abdal-Haqq, 1998). In this view, schools are considered as 

the sociocultural settings where teaching and learning take place and where “cultural tools” 

such as reading, writing, mathematics, and certain modes of discourse are utilized. The 

emphasis is still student-centered and experiential; however, the teacher is more involved in 

planning and guiding social interactions that enable the students to build and test knowledge 

within a social context (Akar, 2001).  

 

Science process skills- 

               The basic (simpler) process skills provide a foundation for learning the integrated 

(more complex) skills, as basic skills are the skills which provide base to formulate the 

learning so it is the most important aspect to be taught in a school. The basic skills are again 

divided into different type. They are – 

Observing - using the senses to gather information about an object or event. Observing is 

using your five senses to gather data about objects and events in your environment. Students 

should strive to use as many of their five senses when making observations and not rely only 

on what they see. 

Inferring - making an "educated guess" about an object or event based on previously 

gathered data or information. An inference is a logical thought process to show a relationship 

between two or more observations combined with past experiences. Science seeks to identify 

relationships between phenomena using inference. 

Measuring - using both standard and nonstandard measures and estimates to describe the 

dimensions of an object or event. Scientists gather and share data about the world by using 

common standards of measurement; length (inches, feet, meters, light years), weight (pounds, 

grams), volume (quarts, gallons, liters), and time (seconds, hours, years). 

Communicating - using words or graphic symbols to describe an action, object or event. 

Communicating involves the use of spoken and written words, graphs, drawings and 

diagrams to share information and ideas with others. Scientific findings have little value if 
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they are not shared with others. This process skill serves as a link between science and the 

language arts. 

Classifying - grouping or ordering objects or events into categories based on properties or 

criteria. Classifying means sorting or grouping organisms, objects or events according to like 

characteristics. Identifying and grouping by patterns or similarities is a skill often used in 

science. 

Predicting - stating the outcome of a future event based on a pattern of evidence. Predicting 

for the scientist is forecasting future events based on observations and inferences. Accurate 

predicting requires many pieces of information and how they interact. 

Role of science process skills in learning  

The understanding of the world around depends on the development of concepts, but 

this development depends on the use of the process skills. The two are interdependent: as 

concepts gradually become more sophisticated, so process skills need to be refined and 

extended. Development of both must go hand in hand. As part of the study of science, pupil 

must have developed the capacity to deal with the problems in his day to day life. It can be 

achieved only through his constant involvement with the process of science. Therefore a 

process oriented approach to science teaching and learning can serve the causes of science 

education. 

One of the existing ideas is linked to the new experience in preference to other 

possibilities because of some perceived similarities. The processes involved in this may 

include observing, hypothesizing and communicating (words often trigger links). The idea 

which has been linked is then tested against evidence to see whether or not it helps in making 

sense of the new experience. If it does, it will emerge reinforced as a more useful idea, 

strengthened by having a wider range of applications. But whether or not this happens, or 

whether the idea is found to need modification or should be rejected, depends on the way in 

which the testing processes are carried out. 

The testing processes include raising questions, predicting, planning and carrying out 

investigations, interpreting and making inferences, and observing, measuring and 

communicating. If we now think of the new experience as being one provided in school so 

that children learn, then we see that process skills and attitudes exercise a determining 

influence on the extent to which conceptual learning takes place. The ideas and understanding 

which children achieve from an experience will depend on their ability to carry out the 
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processes scientifically. But, like concepts, these skills and attitudes have to be developed 

gradually. 

 

Conclusions- 

On the basis above analysis following conclusions may be drawn 

• Every school should try to inculcate the Science Process Skills right from the primary 

classes as it is very important part of the science subject and most importantly it also 

help us to develop scientific attitude toward everything by knowing the process 

behind the things or product we saw which develop a kind of awareness in mind and 

help to believe in science rather than superstitions and make men a scientific aware 

citizen who can contribute toward the progress of nation skillfully. 

• With the use of SPS rote memorization is deemphasized and more meaningful 

learning can be acquired. 

• With the knowledge of SPS content mastery by the students can be attained which 

improves the quality of the output of the result. 

• It helps in the development of critical and divergent thinking among the students. 

• It makes students curious about things which help them to explore knowledge by own 

self in order to know the reason of that particular thing which generate curiosity in them. 
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