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Abstract— The instructional strategy or pedagogy of science 

has always remained at the centre of academic debate 

among educationists, psychologists, and educational 

thinkers. The dominant ideologies in different times have 

influenced the science curriculum construction and its 

teaching – learning methodologies in their respective 

influence zone. Learning theories have played very 

influential roles in formulating the teaching – learning 

strategies across the globe. From behaviourist approach of 

learning to constructivist perspective of learning – the 

formulation of pedagogy has come a long way. This concept 

paper discusses Kolb‟s Experiential Learning Theory as an 

important theoretical underpinning of Science Teaching in 

the backdrop of constructivist perspective of learning and 

other contemporary learning theories. 
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I. INTRODUCTION 

What would be the best possible mode of teaching for an 

effective and desired learning of children – has been the 

most discussed issue for a long time and it is still continued 

to be the foremost concern for academicians and 

psychologists. A few years ago it was assumed and 

prevailed that any subject could be taught effectively and in 

an intellectual manner to any child, regardless of his stage of 

growth and development.  This assumption was challenged 

also from time to time and volumes of work have been done 

to consolidate or contradict this assumption.  No matter 

whether we accept the statement or not it is certain that there 

is a need for well-planned theoretical framework for 

learning, substantiated by a grounded research, and a 

meticulous execution mechanism for the same. Many 

theories of learning have been developed by psychologists.  

From behaviourist approach of learning to constructivist 

perspective of learning – the pedagogy of science has come 

a long way. In the following section, Kolb‟s learning theory 

is being discussed as an important theoretical underpinning 

for science teaching, in the backdrop of constructivist and 

other contemporary learning theories.  

II. PROCESSES OF LEARNING 

The process of learning takes place at different levels, 

depending on the prior experience of the learner, his 

intellectual ability and the presentation of materials.  The 

learning process can be categorized in three levels viz. 

association, conceptualization and creative self-direction.  

The efforts put in any teaching learning process do 

not serve the purpose unless the students not only learn 

theory and understand why theories are important but also 

they learn how to apply the theoretical frameworks in 

practice. Too often we hear anecdotal accounts of students 

who are unable to make this transition from theory to 

practice with confidence and effectiveness. Perhaps the 

difficulty in making the transition from theory to practice 

arises, at least in part, from a failure of the teacher to 

integrate both theory and practice into the same course in 

the curriculum in ways that are relevant and meaningful to 

the student. Such integration helps students to more closely 

associate the practical value of learning theoretical concepts 

(Wrenn, J. & Wrenn, B., 2009). 

It is necessary that students in science discipline be 

able to put into practice what they have learned in the 

classroom. A learner of science needs to develop various 

scientific and other practical skills in various areas during 

their training in science. In order for students to develop 

these skills, education at the conceptual mastery level, as 

well as practical experience, is necessary and expected. 

Linking learning experiences from experiments in science to 

what is taught in the traditional way of classroom teaching 

has the potential to increase both students‟ motivation and 

interest in chemistry. The following section discusses a few 

approaches of integration of theory and experiments in order 

to situate the present work in the context of a relevant 

theoretical framework. 

III. ACTIVE LEARNING ENVIRONMENT APPROACH 

Active learning environment approach emphasizes on 

creating an environment of learning where learners are 

actively engaged in the process of learning. Using an active 

learning environment can enhance the integration of practice 

and theory in the classroom. We think of active learning as 

using instructional activities, involving students doing things 

and thinking about what they are doing. Some 

characteristics of active learning are - students are involved 

in more than listening; less emphasis is placed on 

transmitting information and more on development of 

students‟ skills; students are involved in higher order 

thinking (analysis, synthesis, evaluation); students are 

engaged in activities (such as writing, reading, discussing, 

and observing); and greater emphasis is placed on students‟ 

exploration of their attitudes and values. 

The main envisaged role of an active learning 

environment is to promote students‟ interest in the subject 

and encourage their participation in the teaching – learning 

process. Students, in such environment, get a feel that their 

teachers are enthusiastic about teaching and confident in 

their learning abilities. 

IV. CONSTRUCTIVISM 

Constructivism is a theory of learning which describes how 

learners build on existing or prior knowledge to incorporate 

new knowledge, based on their learning experiences. The 

theory is based on the principle that knowledge is not 

“discovered”, but constructed in the mind of the learner. 

Bodner was among the first few chemistry educators to 

consider chemistry education through a constructivist lens, 

basing his thoughts on the work of Herron, Piaget and von 
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Glaserfield (Bodner, 1986, 2006, Bodner and Klobuchar, 

2001). Writing in 1986, he said:  

“Anyone who has studied chemistry, or tried to 

teach it to others, knows that active students learn more 

than passive students. Chemists should therefore have a 

natural affinity for a model which replaces a more or less 

passive recipient of knowledge with an active learner.” 

Constructivism is concerned with explaining how 

knowledge is produced in the world. It is also a field of 

inquiry by educators seeking to describe how students learn. 

As Windschitl (1999) notes, constructivism is based on the 

belief that learners work to create, interpret, and reorganize 

knowledge in individual ways: “These fluid intellectual 

transformations occur when students reconcile formal 

instructional experiences with their existing knowledge, 

with the cultural and social contexts in which ideas occur, 

and with a host of other influences that mediate 

understanding” (Windschitl, 1999, p. 752). An interpretation 

of this implies that teachers should create learning 

environment and provide students a kind of learning 

experiences in such a manner that students become active 

participants of the learning process. They should be able to 

construct and develop their own shared knowledge and 

constructs as a result of their shared process of curiosity, 

inquiry and interpretation.  

Developing what he refers to as a pragmatic 

constructivist discourse from the writings of Dewey, Piaget, 

Vygotsky, and Freire, Gordon (2009) points out that “these 

four theorists share a conception of constructivism that is 

essentially pragmatic, one that is deeply concerned with a 

changing current educational practice to foster active 

learning and genuine understanding”. More specifically, 

Gordon cites Dewey‟s (1988) belief that genuine knowledge 

derives not from abstract thought, or by acting uncritically, 

but rather by integrating thinking and doing, by getting the 

mind to reflect on the act. From Vygotsky‟s (1978) concept 

of the „Zone of Proximal Development‟, Gordon (2009) 

asserts that human learning, mental development, and 

knowledge are embedded in a particular social and cultural 

context, as when students work with peers under teacher 

supervision. Thus, the act of sharing insights and reflections 

with peers is part of the pragmatic constructivist discourse.  

The construction of new knowledge depends on 

students capacity to integrate their experiences as they occur 

– determined by their working memory – with their existing 

knowledge. Given that the construction of knowledge 

involves linking new concepts to prior knowledge and the 

challenging of these new concepts in the development of a 

mental model on a new topic, several strategies can be 

employed. These include (Byers and Eilks, 2009): building 

on prior knowledge and experiences while challenging 

misconceptions by provoking cognitive conflicts; facilitating 

active learning through group and peer work (Cooper, 

2005), engaging feedback, scaffolding new experiences; 

communication between peers of different abilities (Sirhan 

and Reid, 2001), multiple representations of materials to 

promote a better conceptualisation of new knowledge and 

allow for challenge and development of mental models as 

they are built and a move away from the “product” of 

learning towards the “process” of learning in the 

development of independent learners.  

In the last couple of decades, constructivism has 

gained prominence as theory of learning and is considered 

very useful for teaching science in classroom and laboratory. 

This approach emphasizes on learner being an active 

participant of the teaching-learning process in order to 

construct and develop their own meaning and knowledge of 

the subject. This makes the overall learning experience of 

the learner truly meaningful. 

V. EXPERIENTIAL LEARNING THEORY (ELT) 

Kolb (1984) introduced his theory on experiential learning, 

which has been well accepted as an efficient pedagogical 

model of learning. Kolb‟s experiential learning theory 

provides clear mechanisms of teaching and learning design, 

which are strongly underlined with the constructivist view 

on the way people construct their knowledge. Kolb 

suggested that effective learners should have four types of 

abilities: (i) Concrete Experience ability (CE), (ii) Reflective 

Observation ability (RO), (iii) Abstract Conceptualization 

ability (AC), and (iv) active Experimentation ability (AE). 

The theory is called „Experiential learning‟ to 

emphasize the central role that experience plays in the 

learning process, an emphasis that distinguishes ELT from 

other learning theories. The term „experiential‟ is used 

therefore to differentiate ELT both from cognitive learning 

theories, which tend to emphasize cognition over affective 

domain; and behavioral learning theories that deny any role 

for subjective experience in the learning process.  

Another reason the theory is called „experiential‟ is 

its intellectual origins in the experiential works of Dewey, 

Lewin, and Piaget. Taken together, Dewey‟s philosophical 

pragmatism, Lewin‟s social psychology, and Piaget‟s 

cognitive-developmental genetic epistemology form a 

unique perspective on learning and development (Kolb, 

1984). 

VI. THE EXPERIENTIAL LEARNING MODEL AND LEARNING 

STYLES 

Experiential learning theory defines learning as “the process 

whereby knowledge is created through the transformation of 

experience”. Knowledge results from the combination of 

grasping and transforming experience (Kolb 1984, p. 41). 

The ELT model portrays two dialectically related modes of 

grasping experience – „Concrete Experience‟ (CE) and 

„Abstract Conceptualization‟ (AC) – and two dialectically 

related modes of transforming experience – „Reflective 

Observation‟ (RO) and „Active Experimentation‟ (AE). 

According to the four-stage learning cycle depicted in 

Figure 1.1, immediate or concrete experiences are the basis 

for „observations‟ and „reflections‟. These reflections are 

assimilated and distilled into abstract concepts from which 

new implications for action can be drawn. These 
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implications can be actively tested and serve as guides in 

creating new experiences. 

In Figure 1.1, the vertical axis represents the 

knowledge grasping dimension, by which knowledge can be 

grasped through the Concrete Experience or by the Abstract 

Conceptualization, or by a mix of both. The horizontal axis 

represents the knowledge transformation or knowledge 

construction dimension. The construction can be done via 

Reflective Observation, or via Active Experimentation. 

 A closer examination of the ELT learning model 

suggests that learning requires abilities that are polar 

opposites, and that the learner must continually choose 

which set of learning abilities he or she will use in a specific 

learning situation. In grasping experience some of us 

perceive new information through „experiencing the 

concrete‟, tangible, felt qualities of the world, relying on our 

senses and immersing ourselves in concrete reality. Others 

tend to perceive, grasp, or take hold of new information 

through symbolic representation or „abstract 

conceptualization‟ – thinking about, analyzing, or 

systematically planning, rather than using sensation as a 

guide. Similarly, in transforming or processing experience 

some of us tend to carefully watch others who are involved 

in the experience and reflect on what happens, while others 

choose to jump right in and start doing things. The watchers 

favour „reflective observation‟, while the doers favour 

„active experimentation‟. 

Each dimension of the learning process presents us 

with a choice. Since it is virtually impossible to 

simultaneously have „Concrete Experience‟ and „Abstract 

Conceptualization‟, we resolve the conflict by choosing. 

Because of our hereditary equipment, our particular past life 

experiences, and the demands of our present environment, 

we develop a pattern or preferred way of choosing. Kolb, 

Boyatzis and Mainemelis (2000) termed these patterned 

ways as “learning styles.” 

VII. THE LEARNING STYLE INVENTORY AND THE FOUR 

BASIC LEARNING STYLES 

In 1971 David Kolb developed the Learning Style Inventory 

(LSI) to assess individual learning styles. While individuals 

tested on the LSI show many different patterns of scores, 

research on the instrument has identified four statistically 

prevalent learning styles – Diverging, Assimilating, 

Converging, and Accommodating (Figure 1.1). The 

following summary of the four basic learning styles is based 

on both research and clinical observation of these patterns of 

LSI scores (Kolb, 1984, 1999a, 1999b). 

Diverging: The Diverging style‟s dominant learning abilities 

are Concrete Experience (CE) and Reflective Observation 

(RO). People with this learning style are best at viewing 

concrete situations from many different points of view. They 

are imaginative, good at generating ideas, can view situation 

from different angles, are open to experience, recognize 

problems, investigate, and sense opportunities. In formal 

learning situations, people with the Diverging style prefer to 

work in groups, listening with an open mind and receiving 

personalized feedback.  

Assimilating: The Assimilating style‟s dominant learning 

abilities are Abstract Conceptualization (AC) and Reflective 

Observation (RO). People with this learning style are best at 

understanding a wide range of information and putting into 

concise, logical form. Individuals with an assimilating style 

are less focused on people and more interested in ideas and 

abstract concepts. They have ability to create theoretical 

models, compare alternatives, defines problems, establish 

criteria, and formulate hypotheses. The Assimilating 

learning style is important for effectiveness in information 

and science careers. In formal learning situations, people 

with this style prefer readings, lectures, exploring analytical 

models, and having time to think things through. 

Converging: The Converging style‟s dominant learning 

abilities are Abstract Conceptualization (AC) and Active 

Experimentation (AE). People with this learning style are 

best at finding practical uses for ideas and theories. They 

have the ability to solve problems and make decisions based 

on finding solutions to questions or problems. Individuals 

with a Converging learning style prefer to deal with 

technical tasks and problems rather than with social issues 

and interpersonal issues. These learning skills are important 

for effectiveness in specialist and technology careers. In 

formal learning situations, people with this style prefer to 

experiment with new ideas, simulations, laboratory 

assignments, and practical applications.  

Accommodating: The Accommodating style‟s dominant 

learning abilities are Concrete Experience (CE) and Active 

Experimentation (AE). People with this learning style have 

the ability to learn from primarily “hand-on” experience. 

They enjoy carrying out plans and involving themselves in 

new and challenging experiences. Their tendency may be to 

act on “gut” feelings rather than on logical analysis. In 

solving problems, individuals with an Accommodating 

learning style rely more heavily on people for information 

than on their own technical analysis. In formal learning 

situations, people with the Accommodating learning style 

prefer to work with others to get assignments done, to set 

goals, to do field work, and to test out different approaches 

to completing a project. 

 Kolb (1984) suggests that students develop a 

preference for learning in a particular way. Students may 

adopt different learning styles, as discussed above, in 
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different situations, but they tend to favor some learning 

behaviors over others. 

VIII. IMPLICATIONS OF KOLB‟S ELT FOR TEACHING OF 

SCIENCE 

Kolb‟s experiential learning theory has strong implication 

for teaching of science and the significant place of 

laboratory in the teaching-learning process. It suggests that 

for optimal learning to take place, the student should have 

adequate balance of (i) Concrete Experience (CE), (ii) 

Reflective Observation (RO), (iii) Abstract 

Conceptualization (AC), and (iv) active Experimentation 

(AE). Hybrid combination of these elementary modes in the 

learning process produces higher level of learning. 

The Kolb‟s theory parallels, in part, the scientific 

method of observation, hypothesis building, theory, and 

testing. Thus, experience parallels observation, reflection 

parallels hypothesis building, and so on. For science 

teaching, it gives a theoretical rationale for the importance 

of experimental work and project work, which should be 

central to the science curriculum. During the laboratory 

session, students are mainly involved in the “Active 

Experimentation” stage of Kolb‟s cycle, because the 

emphasis is on doing the experiment. However, learning 

from the experiment, or in other words, the transformation 

phase for constructing new knowledge through the 

experimentation, requires first the information, such as 

experimental procedures and theory behind the lab, to be 

grasped or depicted (Abstract Conceptualisation of Kolb‟s 

cycle). The “Experiential Learning”, in this context, is 

conceptualized as an idealized learning cycle or spiral where 

the learner "touches all the bases" – experiencing, reflecting, 

thinking, and acting – in a recursive process that is 

responsive to the learning situation and what is being 

learned. In setting out the pedagogic implications of Kolb‟s 

theory, Gibbs (1988) rightly argues, “It is not enough just to 

do, and neither is it enough just to think. Nor is it enough 

simply to do and think. Learning from experience must 

involve linking the doing and the thinking.” 

IX. CONCLUSIONS 

The above sections present an overview of three main 

learning principles of recent time – Active Learning Theory, 

Constructivism, and Experiential Learning Theory of Kolb. 

As discussed here, every learning theory starting from the 

behaviorists has had its own specificities and limitations and 

has been stressed or challenged in the past. However, this 

can‟t be denied that all these theories have their sound 

implications for pedagogy of science and if applied 

meaningfully, can genuinely make positive difference in the 

lives of learners providing them with enriching learning 

experiences. 
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