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Abstract  Learners in higher education are self -driven to 
attain goals and objectives of what is required by the 
Universities for career prospects in the fields of Sciences and 
Technology. This paper analyses theories of experiential 
learning which will contribute to implementation of Ethical 
behaviors in science and technology towards citizenship 
learning. This paper will focus on the theoretical aspects of 
the conceptions of learning, cultural implications of learning, 
how different types of knowledge contributes to learning and 
analyses why such knowledge and learning is insufficient to 
meet long term sustenance in life. Educational aims for 
sustenance of life through theories and practice have been 
discussed in ancient texts and education requires the re- 
integration of Ethics in all disciplines, particularly in Science 
and Technology. Education for higher order thinking 
emphasizes on creating discriminative skills, critical 
thinking, implementing knowledge as reflective practitioners 
and for the progress of society. The review and analysis of 
Experiential Learning theories [1, 2, 3, 4] and its contribution 
to practical ethics is discussed in this paper. The emphasis on 
knowledge and skills are explained by theorists and this 
paper discusses how the theories can be implemented in 
critical pedagogy for practical ethics related to the fields of 
Science and Technology at the tertiary level. 

Keywords  Practical Ethics, Science and Technology, 
Experiential Learning, Culture and Learning Theories 

1. Introduction
The following sections explore different conceptions of 

learning. The crisis of today’s issues with Science and 
Technology in society lies with exclusion of ethics in 
experiential learning and application of theories relevant to 
sustenance of life. Although researchers work with scientific 
and logical conceptions of knowledge for practical 
implementation, it has not attempted to research on 

conceptions of learning, cultural implications of learning, the 
categories of knowledge that deal with the sustenance of life 
and how to deal with the integration of ethical aspects with 
the outcomes of knowledge. The aim of the paper is not to 
analyze strengths and weaknesses of the theoretical 
perspectives but analyzed the conceptions of learning by few 
researchers and the sources of knowledge related to 
experiential learning. 

1.1. Ethics, Science and Technology 

The aim of integrating the research in this paper on the 
“sources of knowledge, ethics and conceptions of learning” 
is to reflect on the larger purpose of their applications for 
long term sustenance of knowledge for lifelong learning. 

Knowledge as according to Kolb [5] “is a transformation 
process being continuously created and recreated, not an 
independent entity to be acquired or recreated” [6, p.38]. 
William James in 1980 as cited by Kolb [5], expounds on the 
role of consciousness and marveled at the continuity of it as 
one woke up from sleep. He marveled at the capability of 
human beings being able to wake up with the same thoughts, 
feelings, memories and sense of who the person is. This 
continuity of learning through life’s experiences is also 
described from works of Dewey by Kolb [5]. According to 
Kolb [5] the role of the consciousness and subjective 
experiences in learning is important and all the four; 
experience, perception, cognition and behavior will 
contribute a holistic approach to the conception of learning. 

Knowledge is therefore an outcome of a process of 
learning which is related to sense experiences. The feeling of 
continuity of such learning and understanding defines 
somewhat the role of consciousness. However, without 
memory, the sense of continuity will cease to persist and it is 
memory that connects learning from one experience to 
another. This means that consciousness has a bigger role to 
play; to hold memory, experiences derived from the senses 
and the continuity of body experience. This consciousness 
according to Baba [4], allows conscience to enter the body [4, 
p.258]. The Vice Chancellor of the Higher Institute of
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Learning introduced three terms which is related to learning. 
They are conscious, conscience and consciousness. Learning 
can be defined as that which is known through the senses 
(conscious), without the context of time and place 
(consciousness) and one’s personal discriminatory faculties 
which includes critical reflection (conscience). 

There is evidence of such learning from the works of 
Purdie and Hattie [5] on a multicultural sample consisting of 
Australian and Japanese students. They identified nine 
categories of the conceptions of learning; growth of 
knowledge, accumulation of information through memory 
and being able to produce it; applying the information to 
achieve goals, understanding, perceiving things from various 
other perspectives, personal fulfilment, a duty, process that is 
not bound by time or context, and progressing in social 
competencies. The last two categories of learning arise from 
a sense of being beyond personal, expanding to integrate 
aspects of the social world. Studies from Tynjala [6] 
identified identical categories; learning which is 
developmental and that transcends time and context, learning 
as an interactive process between people. Kolb and Fry [7, p. 
52] defined the three theoretical implications of experiential 
learning as; “environment to be broadly defined as formal 
educational approaches, observable and controllable factors 
can be related to individual differences in behavioural 
learning styles, person- environment interaction must be 
related in the context of growth and developmental goals for 
the learner” p. 52. From Kolb’s model related to the process 
of experiential learning (p.25) and his explanation of the 
need to understand experiential learning from a more holistic 
perspective, it is evident that experiential learning is a 
continuous process. It encompasses perception, cognition, 
experience and behavior. To summarise, consciousness 
encompasses perception, cognition, experience, behaviours, 
and acts related to the conscience. Research in Science and 
Technology has failed to explore the conceptions of learning 
related to critical learning for both individual and 
fundamental discrimination, how one critically use their 
learning for their own benefit and for the sustenance of the 
society. 

1.2. Science and Wisdom: The Origins 

According to Louth [8] earlier in the monastic learning 
there were two kinds of life; active and contemplative life 
(bios praktikos and bios theoretikos) which was known even 
during the time of Aristotle and known to both Aristotle and 
Plato. In Arsitotle’s view worldly activity was divided into 
world of business and commerce, farming and manufacture, 
everyday life happenings, and the world of thought. The 
active life was meant to be concerned with the moral and 
political issues of worldly life as compared to the world of 
thought. Hence the word theoria originates from the word “to 
look” or “to see” and in Greek term, a seeking of the 
intellectual. Contemplation therefore symbolized knowledge, 
knowledge of reality, in contrast to knowing how, and how to 

be practical. The essence of this paper therefore focuses on 
these two worlds as expressed by Louth [8]; 

“To this contrast between the active life and 
contemplation there corresponds a distinction in 
our understanding of what it is to be human 
between reason conceived as puzzling things out, 
solving problems, calculating and making 
decisions - referred to by the Greek words 
phronesis and dianoia, or in Latin by ratio - and 
reason conceived as receptive of truth, beholding, 
looking - referred to by the Greek words theoria or 
sophia (wisdom) or nous (intellect), or in Latin 
intellectus”. 
Aristotle expressed differences between practice 
and reflection as scientia; which defines the kind 
of knowledge by ratio and sapienta, wisdom for the 
kind of knowledge received by intellectus. Human 
knowledge as stated by Louth, operates at two 
levels, one is leading a life of practice and another 
level relating to beholding, contemplating and 
knowing reality [5, p.66-67]. 

1.3. Knowledge and Learning 

Kolb [5] stated that to learn involves comprehension of 
nature and forms of human knowledge. From his overview of 
research from work of psychologists, Kolb stated that 
common sense can only be understood if one looks at it from 
the perspective of refined knowledge while refined 
knowledge can only be based on common sense because of 
the limitations of highly refined knowledge and learning 
process range from social to personal knowledge. This also 
includes cognitive and socio emotional perspectives [7]. 

Kolb [5] stated examples of learning ranging from 
scientific research and discovery to something as basic as the 
child’s discovery that a ball bounces. The knowledge that is 
obtained from advanced research is based on previous 
experiences accumulated from many years of human 
experiences which he termed as objective experiences and 
the second example that is illustrated about the child’s 
understanding that the ball bounces is a subjective 
experience. 

Knowledge is an outcome of both objective and subjective 
experience which defines learning as a continuous process. 
Kolb [5], referring to Piaget’s work in 1965, explained how 
knowledge is acquired, increased, organized or reorganized 
(p.651).  Piaget’s writings on inquiry into the nature of 
gaining knowledge indicated that knowledge either comes 
from the object or it is completely constructed by the subject 
or with more interactions between the subject and the object. 
The other perspective for the sources of knowledge was 
defined at the 2000 world conference in India. Baba [4] 
(2000), the Vice Chancellor of the Institute of Higher 
Learning, India stated that there are four kinds of knowledge. 
They are; bookish knowledge; general knowledge; 
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discriminatory knowledge and fundamental knowledge. 
These different kinds of knowledge thus organized are the 
outcomes of different kinds of learning. The knowledge 
obtained from previous experiences of several cultural 
experiences is termed as superficial knowledge, which is 
bookish knowledge while knowledge that transcends time 
and experience is general knowledge. The third is 
discriminatory knowledge which are of two types.  They are, 
as Baba [4] stated, individual and discriminatory knowledge. 
The first kind of discriminatory knowledge refers to 
knowledge gained for selfish purposes which is individual 
knowledge and the second is fundamental knowledge which 
is knowledge related to the welfare of all beings. Using 
knowledge for creating new systems, for example do not take 
into accounts of philosophical challenges of computing 
ethics as reflected by Macer 2004 [9]. The authorities from 
various fields of Science and Technology do not take into 
account the outcomes of knowledge and its applications from 
an ethical perspective. What were the intentions behind 
knowing what is new and how to use the new information for 
the welfare of the society? These questions invoke an 
individual scholar to choose his or her actions of power, 
politics and ethics but do not contribute to sustenance of 
prosperity or success in the long run. The crisis of today’s 
education lacks understanding the nature of being human as 
we do not link the relationship between reasoning for 
implications of knowledge known through learning of 
procedural facts for solving problems (Science) and reason 
conceived as Louth states for wisdom or intellect. 
Knowledge and its application have cultural implications and 
how knowledge is used. Macer[9] defined ethics as follows; 

“The word “ethics” is closely related to love. Love 
is the desire to do good and the need to avoid 
doing harm. It includes love of others as oneself, 
the respecting of autonomy. It also includes the 
idea of justice, loving others and sharing what we 
have - distributive justice” Macer, [9]. 

The required changes related to ethical implications of 
learning in Science and Technology lies on the shoulders of 
authorities in Higher education and how they encourage 
student participation in the realities of life for life- long 
learning. There are various conceptions for the word 
“learning” and from the academic research conducted the 
findings are provided below. 

The focus in this paper is to provide an overview of the 
following: 
 Conceptions of learning and knowledge (How learning 

occurs and what forms of knowledge) 
 Ethics, Science and Technology (Summary of nature of 

learning for knowledge and for wisdom). 

1.4. Conceptions of Learning 

The section below expounds only on few prominent 
researchers on the topic of learning. They, Saljo [1], Purdie, 

Hattie and Douglas [10] and Purdie and Hattie [5] defined 
the conceptions of learning using samples from different 
parts of the world. 

The questions explored on learning included; what 
learners meant by learning and how do learners establish 
their learning. Säljö [1] explored a sample of ninety Swedish 
teenagers and adults’ whose ages ranged from 17- 93, on 
their understanding of the concept of learning. This sample 
involved participants from different levels of formal 
academic learning. The results included various different 
conceptions of learning such as; (i) an increase in knowledge, 
(ii) memorizing, (iii) acquiring facts which is retained and 
used practically, (iv) knowing the meaning of what they 
learnt and finally (v) an interpretive process which was 
focused on understanding reality. 

These conceptions of understanding were categorized as 
surface level (ii, iii) and deep level processing (iv, v). Saljo’s 
findings from his work similarly revealed that learners make 
sense or find meaning which involves parts of subject matter, 
relating sometimes to each other and to real situations. 
Nickerson [11, pp. 217-234] as cited in Entwistle & Nisbet 
[12] stated that learning connects facts and integrates new 
knowledge into a “cohesive whole”. Understanding, he 
asserted is sense oriented and this changes over time as both 
concepts and theories are time related. The concept of 
learning made aware through the senses changes over time 
and learning moves from a surface approach to deep 
approach. Other researchers who researched on the 
conceptions of learning defining the deep and surface 
learning approaches were Entwistle & Ramsden [12] and 
Marton [13]. Perkins and Blythe [14] explained the concept 
of learning as a process well enough to comprehend, analyse 
and apply the concepts. Richardson [15] summarized the 
concept of learning by stating that learning depended on the 
content, context of learning and what the tasks demanded. It 
can be summarized that learning for knowledge not only 
changes with time and requires application of learning 
according to the context in which learning should take place. 

Purdie, Hattie and Douglas [14] in Purdie and Hattie [5] 
explored the conception of learning using a sample from 
Japan and Australia. They identified nine categories of the 
conception of learning. They were; Knowing more 
information (b) memorizing and able to produce the same 
information (c) applying the information (d) understanding 
(e) looking at different perspectives using the information (f) 
personal fulfilment (g) taking responsibility of one’s work (h) 
a process regardless of time and context and (i) developing 
skills for dealing with society. These categories demonstrate 
that as time evolves the learners have themselves integrated 
the conceptions of learning for life which extends from 
individual to the society or learning of an interactive nature. 
When both Purdie and Hattie [5] researched using a 
multicultural sample and their findings reported the 
following six conceptions of learning; “(a) gaining 
information; (b) remembering, using, and understanding 
information; (c) a duty; (d) personal change; (e) a process not 
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bound by time or place; and (f) social competence” (p.27).  
The last two conceptions were also identified by a study 
conducted by Tynjälä [6] where categories included learning 
as a (vi) process which is not predictable or avoidable and 
(vii) learning that occurs interactively. The last two 
categories were identical in Tynjala [6] and Purdie and 
Hattie’s [6] study indicating that conceptions of learning 
include learning which is of a different nature such as those 
that transcends time or place and is inclusive of the social 
sphere. 

1.4.1. Importance of Reflection 
Brookefield [2] asserted theoretically on the importance of 

learning involving both action and reflection, wherein the 
curricula must not expound knowledge isolated from real 
learning but learning related to their conceptions of ideas, 
related skills and knowledge with “feelings in an immediate 
and relevant setting” [16, p.16]. He also asserted the 
significance of the opportunity to reflect on experience. 
Brookefield [2] emphasized the integration of both critical 
reflection and experience in higher learning.  

1.4.2. Kolb’s Learning Theory 
The work by David Kolb [5] in 1984 defined learning as 

that which integrates learning and experience. Kolb gave 
significant importance to applying abstract learning into 
immediate practice so that it can be a “publicly shared 
reference point for testing the implications and validity of 
ideas created during the learning process” [6, p.21). Kolb’s 
work resulted in a model that includes four stage learning 
cycle in which the learner can experience all the four phases; 
concrete experience; reflective observation, abstract 
conceptualization and active experimentation. In the 
concrete experience stage the individual is in direct 
experience with a new encounter or interprets existing 
experience. In the reflective experience stage the learner 
reflects on the new knowledge and is in a state of 
understanding whether the learning is right or wrong. This 
leads the learner to a new idea or a modification of a concept 
that already exists and modifies the new idea which is 
referred to as the abstract conceptualization. In the final stage 
the learner applies to the world which stimulates learning 
termed as active experimentation. 

1.5. Cultural Implications of Nature of Learning 

There are different ways students conceptualize what they 
learn depending on the cultures they come from. Results of 
Joy and Kolb’s [17] study of cultures related to learning 
styles in many countries revealed that culture influences 
learning. Various cultures have their influences in learning 
(Socratic, Confucius, Islamic education and education in the 
Gurukula system in India) have impacts on how students 
conceptualize their learning. There are different views of 
learning styles within cultures (from heterogenous groups) 
and those cultures that have practiced collectivistic kind of 
approach (India, China, Japan, Malaysia, Thailand, 

Cambodia, Africa etc). The cultures of these countries have 
different ways of learning compared to groups of people who 
originate from individualistic kind of learning (America, 
Australia, Europe etc). The homogenous cultures had to 
systematically learn through recitation of verses and 
reinforce learning of these verses in their memory in the 
Southeast Asian regions.  Confucian and Socratic 
approaches can be adaptive depending on the contexts, 
Tweed& Lehman [18]. Their argument was that Socratic 
approaches to learning tended to be more inductive, eliciting 
self- generating knowledge questioning learners’ beliefs. 
Students from the Confucius kind of learning styles, in 
Tweed and Lehman’s [18] opinion emphasized more on the 
commitment to learn, reforming behaviours and inculcating 
respectful learning so that they play a role in government 
tasks. In the Gurukula system in India, both Socratic and 
Confucius type of learning is emphasized in ancient Indian 
cultures. The practice using rigorous method such as in the 
Vedas (to know: knowledge) in Hindu culture is similar to 
the rote learning found in Confucian methods of learning. 
The knower or the preceptor (teacher) in both Confucian and 
Hindu cultures (Gurukula system) required students to learn 
virtue by imitating lives of virtue models (Parahakaran [19] 
and Tweed and Lehman [18]. 

The other similarities of Confucian cultures with that of 
the Hindu cultures include students respecting the source of 
wisdom (Master or teacher) by submitting to a master for 
acquiring wisdom. The learning of ethics for the prosperity 
of the country is found in ancient vedic culture, Parahakaran 
[19]. These two different approaches such as inductive and 
deductive kind of learning styles are explained in detail in the 
Vedas in ancient Hindu culture. The dominating culture in 
India (Hindu) included cooperative learning and inductive 
learning (through discipline for knowledge of the self). 
However, there is evidence that cultures that promote the 
Gurukula kind of learning also promotes a position of 
distance from the knower (Guru/ preceptor). This distance 
created through the process of learning does not support 
learner questioning authorities critically. Ethics is therefore a 
subject which has to be relooked collectively by experts in 
various disciplines for the good of many and prosperity of 
the country. The sources of knowledge on Ethics and how 
learning occurs are therefore interrelated matters and 
evolving depending on time, memory and context. 

2. Methods 
The theory development for learning in this research 

systematically organized the theoretical perspectives of a 
few researchers who researched on the conceptions of 
learning and who defined knowledge by defining types of 
knowledge related to experiential learning. 

The nature of the knowledge, the source and how learning 
occurs with what forms of knowledge for sustenance of life 
are extracted from literature. The table below illustrates the 
relationship between learning, knowledge and how learning 
occurs. 
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Table 1.  Summary of theoretical perspectives by various researchers related to learning and forms of knowledge 

Year  Nature of learning for knowledge and for  wisdom How learning occurs interactions and 
what forms of knowledge? Relevant researchers  

1965 Knowledge comes from either the object or constructed by the 
subject alone or multiple interactions from the subject and object 

Empiricism, apriorism, or diverse 
interactionism   David Kolb 

2000 

 
 

Bookish knowledge 
 
 

General knowledge 
 
 

Discriminatory knowledge  
 
 

Practical knowledge 
 

 
 
 

Learning gained from several years of 
human experience, 

 
learning that transcends time and context 

 
critical reflective knowledge  

 
 

Knowledge that is relevant with time and 
context  

Here and now concrete experience  

Scientific 
researchers 

 
Tynjälä [6] 

 
Brookfield [2] 

 
Brookfield [16] 

Houle, [20], Borzak, 
[21] Angela M. 

Passarelli & David 
A. Kolb [22] 

 
Kolb [5] 

2000 

Conscious 
 
 

Consciousness  
 

Conscience (learning to discriminate) 

Sensory experiences, behaviours 
 

Perception, cognition 
 

Human values  
 

Ethics  

Jean Piaget [23], 
Kolb [5] 

 
Kolb [5], Baba [4] 

 
Baba [4] 

 
Plato, Aristotle 

 

Application of Ethics to applied Sciences and Technology 
using experiential theory: It is apparent that learning for 
science and technology involves reflection on what has been 
learnt and applied and to re-conceptualise new knowledge 
pertinent to science and technology. However, reflection, 
contemplation and discrimination (critical thinking) of the 
application of the knowledge derived from application of 
science and technology is not specified in the curriculum in 
Higher Universities in 2000 until lately when the term 
sustainable education has been introduced in several learning 
spheres. 

The use of knowledge gained by science and technology 
requires transparency of the intentions of agents to organize, 
classify, structure the use of the knowledge for the welfare of 
the society and not for individual gains. An example was the 
Tuskegee Syphilis study, in which the experiment involved 
400 patients with Syphilis for forty years who were not 
informed of the purpose of the study. These patients were not 
given the common drug available from 1943 and had to look 
for other sources until in 1972 the press published the issue. 
The United National Congress then formed the National 
Commission for the Protection of Human Subjects of 
Biomedical and Behavioural Research which resulted in 
publishing a report on “Ethical Principles and Guidelines for 
the Protection of Human Subjects of Research” known as the 
Belmont Report [24]. 

Although science is value free, according to Lacey [25], a 
rational person ought to integrate the universal ethical value 
with the concerns of both financial and social conditions of 
the people before research is conducted. If a scientist were to 
be concerned about the community and the impact of the 

social conditions, then Science and Technology research and 
learning must incorporate ethics into their teaching. Olive 
[26] analysed that if issues related to the use of technology 
does not relate only to the application of technical objects but 
also relate to the intentions of the agents, then there is a need 
to evaluate the kind of knowledge that arises from the 
application of technology by such agents which includes 
both their intentional and non- intentional goals for creating 
such a technology. 

Wynne [27] argued on the following; 

“when scientific knowledge is deployed in the 
public domain, the social judgments of a relatively 
private research community which create closure 
and ‘natural validation’ around particular 
constructions of specialty scientific knowledge, 
need to be reopened (deconstructed) and 
renegotiated in a wider social circle, possibly one 
involving different epistemological commitments 
and expectations, and correspondingly different 
definitions of the boundaries between nature and 
culture, or (objective) determinism and (human) 
responsibility (p.126-127). 

3. Expected Results/ Conclusion/ 
Contribution 

The analysis of theories of experiential learning, 
conceptions of knowledge and the requirement for ethics to 
be integrated into learning of Science and Technology 
reveals that we are at a critical stage where learning has 
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completely excluded a very important aspect of knowledge. 
Education for both Science and Technology requires that 
students understand how they learn, why they learn and for 
what purpose instead of theorizing for just application of the 
outcomes of Science and Technology.  

More research needs to be done in the areas of critical 
reflection of the applications of Science and Technology for 
individual and social benefits. The agents propagating for 
research towards Science and Technology may need to think 
of integration of sustainability factors (findings related to 
context, time, future unknown risks, cost and degree of 
consequences) as the future of sustenance of society lies in 
their hands. The author is currently working on the factors 
that impact the implementation of new research findings 
with reference to ethical aspects. The above stated factors 
will be categorized so that each category will have specific 
questions for researchers and stakeholders of their respective 
faculties to run through. This exercise provides a guideline 
for Stakeholders to narrow down the timeline and reasons for 
implementing research findings. The resulting discussion 
will provide a structure for discussion and arriving at 
conclusions on the ethical aspects and sustainable solutions 
for communities. The probable solutions and their risks thus 
consolidated from new findings from research in Science and 
Technology are an important step to prevent destruction of 
lives and existing resources. 
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