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Abstract: Poverty, hunger, gender inequality are
some of the social problems which seems difficult to
overcome in a country like India with the second
largest population in the world. India is a country, with
diverse culture and traditions where nature is being
exploited for the benefit of humans. The greed to have
more and more of the materialistic things have not
only leaded, to the deterioration of our environment,
flora and fauna, but has also increased the rate of crime
alarmingly. Education is one of the most important
factors which can act as a means to achieve the Goals
of Sustainable Development as it can help an
individual to think logically and inculcate the habit of
questioning and finding answers to the unsolved
social problems which has spread it roots deeply
effecting the economic development of our country.
Quality education should focus on the overall
development of an individual and should also aid in
the social and economic development of a nation. To
improve the status of the education, we should not
mainly focus on just adding on the enrolment of
students but also on the methods of teaching.
Globalization and industrialization is booming all
walks of life with rapid progress in science and
technology. Problem based learning can be a
promising method of teaching learning process which

Abhishek Chauhan

Assistant Professor, Mechanical Engineering, UIET,
PUSSGRC, Hoshiarpur

abhishek chauhan@pu.ac.in

can give an insight to the learner to understand various
social, economic and environmental problems in a
better way by integrating science and technology with
education. The present paper is an attempt to associate
the use of problem based learning (PBL) for achieving
the goals of Sustainable development.
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Sustainable Development, goals, education.

1. Introduction

India is a country with varied cultural and
demographic differences with the ranking of second
largest population in the world. Strategies and
approaches for education for Sustainable
development (ESD) are difficult to manage in country,
like India with limited resources and with people with
different economic status. Quality education can help
in achieving all the goals of sustainable development
which in turn will help in the development and
progress of the country.

Education plays a pivotal role in the survival of any
society as it inculcates transmission which is trans-
generational for practices, knowledge, culture and
traditions. Education also contributes to
transformations that are insufficient and inappropriate
if necessary steps to cope up with the changes are not
taken at the right time. (De Amorim et al., 2011). The
change the whole world is undergoing is inevitable
whether we welcome or acknowledge that change or
not, so the education system of a nation should be
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designed in such a manner that these changes are
adequately imbibed. We cannot be the passive
spectators and depend on good fortune as an inaction
towards change can only magnify our problems and
difficulties (Collarbone, 2009). In the last few
decades, science and technology has progressed
rapidly which has directly influenced our day to day
life in the way we buy daily routine items, access
information and communicate, but the methods of
teaching being used at school, colleges and university
in our country have not changed much (Thakur &
Dutt, 2017a), thus posing a hindrance in achieving the
goals of sustainable development. The quality of
education does not depend only on the quality of the
teachers but also on the instructional methods
employed by the teacher in the classroom.
Memorization of the content by the students is not
enough, teachers are in dire need of student-centric
instructional methods that can help learner to retain
better and enhance creativity, problem solving and
soft skills (Chauhan, 2017). Today jobs in almost all
fields are primarily thinking jobs which requires
intellectual of high order, creative skills and the fair
amount of problem solving skills. (Thakur, Dutt and
Chauhan, 2018).

Many educators are of the view that sustainable
education can be achieved with the help of pedagogies
which enables a learner to develop skills based on real
world problems along with collaboration and one such
method is Problem Based Learning (PBL) which is
ideal in developing skills as well as competencies
(Bessant et al, 2013). Learning should be a concrete
activity which must engage learners in conceptual
understanding, provide variety and challenge, and be
interesting and not just limited to remembering the
acquired knowledge only to forget after examinations.
Educational concepts such as learning by doing,
learning by experiencing and learning by discovery
can be best explored through problem based learning
(National Curriculum Framework, 2005). Problem
based learning appropriately fits with the words of
A.P.J Abdul Kalam, who once said that “one cannot
succeed without involving oneself and cannot fail by
once involvement,” so PBL is a method which
involves the student in the learning process. [f we wish
to analyze the relationship of learning with
community life, it is mandatory to encourage
reflection about what it means to know something and
how to apply the same in our day to day life. The
learner should be identified as a participant who is
proactive and is responsible for his or her own
learning. (NCF, 2005, pp 30). The various

developments in last few decades has increased the
momentum of problem based learning bridging the
gap between practice and theory(Baldwin, Beltran
and Chernobilsky, 2004)and helping a learner to
understand when and how to apply that knowledge
(Richards & Cameron, 2008).

2. Objective

In the present study, an attempt is made to critically
review the studies in order to explore the use of
Problem Based Learning (PBL) for sustainable
development.

3. Concept of Sustainable Development

In September, 2015 at Sustainable Development
Summit, 2015, India along with other countries signed
the declaration “2030 Agenda for Sustainable
Development containing 17 Sustainable
Development Goals (SDGs) focusing mainly on 5Ps:
People, Prosperity, Peace Planet and Partnership (UN:
RIS for Developing Countries, 2016).

* GOAL 1: No Poverty
* GOAL 2: Zero Hunger
* GOAL 3: Good Health and Well-being
* GOAL 4: Quality Education
* GOAL 5: Gender Equality
GOAL 6: Clean Water and Sanitation

* GOAL 7: Affordable and Clean Energy
1 7 G c? a IS Of * GOAL 8: Decent Work and Economic Growth
Sustainable

* GOAL 9: Industry, Innovation and Infrastructure
+ GOAL 10: Reduced Inequality

D eve I o p M ent: GOAL 11: Sustainable Citiesand Communities
* GOAL 12: Responsible Consumptionand

Production

» GOAL 13: Climate Action
* GOAL 14: Life Below Water
* GOAL 15: Life onLand

* GOAL 16: Peace and Justice Strong Institutions
* GOAL 17: Partnerships to achieve the Goal

Fig.1: Seventeen Goals of Sustainable Development

Education for sustainable development means
ensuring social, ecological and economical well being
with the right kind of education and teaching learning
process (Winter, Sterling, & Cotton, 2015). So, the
goals of sustainable development can be achieved by
applying innovative methods of teaching learning
process in education such as Problem Based Learning
which will sensitize learners to think logically about
the social problems existing in the society.

4. Problem Based Learning (PBL)

Shamsanand & Syed (2009) described PBL is an
effective technique by students learn, retain, integrate
and apply information by being active learners.
Monrad & Molholt (2017) viewed that the problem in
PBL acts as a trigger and motivator for learning and
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discovery. It helps students decide what they will learn
rather than the teacher delivering the content. Smith &
Hung (2017) considered PBL as an instructional way
which lays emphasis on problem-solving and active
participation of the students in the pedagogical
process to learn the subject.

PBL is a method of instruction which has been in
use in the field of medical science for more than forty
years and has a tremendous potential in building and
developing understanding of the concepts in learners
of all age groups and in varied fields due to its
constructive and collaborative nature (Thakur &Dutt,
2017b).

4.1 Historical Perspective of Problem Based Learning

Epistemological origins of problem-based
learning can be found in a number of schools of
philosophical thought helped people to acquire,
develop and design educational approaches in
understandings the nature of knowledge. (Savin-
Baden & Major, 2004, Chapter-2,pp 11 - 15)

A. Connections with naturalism: developing
knowledge through questioning: The Questioning
approach helps in developing understanding and
shapes the beginning of a critical questioning
approach in learning to define the ultimate nature
of things. In the similar manner, problem-based
learning also arises curiosity in students to
question the very nature of a problem and also
considers ways and means for investigation, a
feature which can be connected with naturalism.

B. Connections with metaphysics: critiquing
knowledge through reason: Development of
metacognitive skills is acknowledged in PBL
approach which expects students to use reasoning
abilities in managing and solving complex
problems by using logic.

C. Connections with rationalism: deductive
reasoning: Rationalism assumes that humans
grasp only their impressions and do not know
things directly. PBL emphasize on deductive
reasoning by ensuring strong links between
intellect and emotions which help in solving the
problem.

D. Connections with empiricism: scientific

observation and discovery: Empiricists put
forward the idea that observable reality is the
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unvarnished image of the world, and that
knowledge comes from the inductive reasoning of
the evidence retained from experiences,
observations and congregation of information.

. Connections with phenomenologicalism:

individual perception of knowledge: PBL is
designed in such a manner that it connects
knowledge learned in class to that of knowledge
needed for the workplace. PBL identifies a gap
between knowledge; theory and practice.
Education helps in negotiating that gap, a feature
of problem-based learning.

. Connections with positivism: social justice

appears: The problem-based learning class is
designed in a manner so as to reach all students,
including those who might otherwise be
marginalized addressing the issues of social
justice.

. Connections with existentialism: motivating to

grow to be a self-governing thinker: In PBL,
learning occurs by observing and experimentation
which helps in developing an individual who is
self-directed and an independent thinker.

. Connections with postmodernism: the individual

and society: PBL can be an effective pedagogy for
women and minority groups as it does not
eliminate participants in ways that most of the
conventional pedagogies do.

. Educational origins: in school of medicine: At the

initial stage, Problem-based instruction was
designed for graduate medical students when
instructors found that physicians who were
graduating had adequate information but to use
that information wisely they lacked the skills of
problem solving (Gallagher et al. 1995). In 1969, a
unique educational philosophy, the "McMaster
philosophy," was founded by a medical school in
Ontario which had evolved as problem-based
learning (PBL) educational strategy. (Bayard,
1994). Jim Anderson, a professor of anatomy and
physical anthropology, is considered the creator of
PBL with learning occurring in small groups. The
new medical curriculum based on PBL was
launched in 1969. “Basic Philosophy” on which
problem based learning depended consisted of
three visions (Spaulding, 1969): A vision of
mankind and society, its role in society, medical
profession and education.
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Breakthroughs in multidisciplinary pursuits and
Internet revolution are the recent developments that
have made PBL an educational innovation (Tan,
2003) which has been adopted in higher education
outside the medical field in various disciplines. PBL
has been applied worldwide in professional schools
such as architecture, business administration,
chemical engineering, calculus, algebra,
mathematics, engineering studies, law schools,
leadership education, social work, teacher education,
biology, biochemistry, chemistry, physical education,
geology, psychology, science courses, history, arts,
physics, educational psychology, criminal justice, diet
and nutrition and other domains of post-secondary
education. So, problem based learning though initially
started in medical schools has a wide range of
applicability in the field of education across different
disciplines, both in higher as well as school education,
and thus can help in achieving the goals of sustainable
development.

4.2. Process of Problem Based Learning

According to Wijina (2014, pp 87), the process of
PBL is summarized in Figure?2.

i i Problemrelated to real life is
Initial Discussion discussed in small groups

Phase using previous knowledge
and common sense

After presenting
students witha
problem scenario,
the PBLcycle
generally consists
of three phases

Students prepare for the

nexttutorial meeting by

< selecting, studying, and
integratinginformation from
relevantlearning resources

Self-study Phase

Students meetagain to
discuss their findings and to
Reporting Phase cometoan integrated
. / answer tothe learning
issues.

Fig. 2 : Process of Problem Based Learning

The initial phase in PBL process is presentation of
the problem to students who work collaboratively to
solve the ill structured problem in small teams by
exploring the available resources, undergoing self-
study and discussing amongst themselves. And after
finding the possible solution to the problem the results
are discussed. Thus, the problem based learning
process being a systematic process, starts with
encountering the problem and ends with
summarizing, integration, review and evaluation of
the information gathered related to the problem.

4.3 Characteristics of PBL (Problem Based Learning)

Problem based learning though initially started in
medical schools has a wide range of applicability in
the field of education across different disciplines both
in higher as well as school education with some of
characteristics being shared in all disciplines (Fig. 3).

i. PBLalways starts with a problem.
ii. The Learning environment is student-centered.

iii. Small group of students work together under the
guidance of a tutor.

iv. Multiple perspectives of the problem challenges
the current knowledge, attitudes and
competencies of the students.

v. Cooperative, collaborative and communicative
learning takes place amongst students

vi. ThePBL teacher only facilitates in learning.
vii. Integration and synthesis of the problem are
included in the closure for a PBL process along

with the review and evaluation of the learning
process and the learner's experience.

Characteristics

of Problem Based
Learning

Teacher
actsas a
facilitator

Fig.3 : Characteristics of Problem Based Learning

5. Review on Problem Based Learning And
Sustainable Development

Mantri et. al. (2008a) designed and evaluated a
PBL-Based Course in Analog Electronics. The
investigators found significant differences between
the attitudes of the PBL based treatment group and
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control group. In addition, PBL has improved the
presentation and teamwork skills in the PBL class.

Mantri et. al. (2008b) the surveyed HR heads of
different companies who suggested major changes in
the education system are required not only in terms of
curriculum design, but also the way knowledge is
imparted to the students. The knowledge and skill test
scores of the PBL student vis-a-vis those of traditional
students are already available in the literature and
show encouraging results. If incorporated on a larger
footing with more faculties being trained on the skills
of becoming facilitators, PBL can be one of the tools
to produce better “Industry Ready” engineers. In
addition, the authors (2009) have studied the use of
PBL to deliver course in Digital Electronics and
recommended its use on wider basis. It is, however,
necessary to consider issues like faculty training in
PBL and the cost factor, since the PBL is useful in
small class size, before switching over to PBL.

Thomas (2009) emphasized the use of problem
based learning pedagogy as a teaching approach
focusing on the learning process rather than
knowledge accumulation to enhance skills such as
team work, problem solving, interdisciplinary and
holistic thinking, and operationalize the sustainable
education.

Garland, Khan & Parkinson (2010) adopted
problem based learning approach for first and second
year Design Engineering students and concluded that
if learning through PBL is introduced early in the
course learning gained becomes a practice and when a
graduate enters a profession sustainability in the
future is contributed.

Zhou, Purushothaman & Rongbutsri (2013)
elaborated the use of Problem Based Learning as an
approach for pedagogical strategy and use of ICTs
strategy as a technological approach for constructing
knowledge, sharing, reflecting and collaboration in
connection with the community, resources and
network along with challenges faced by developing
countries like China, Thailand and India for
development of sustainable education.

Abdul-Aziz et al, (2013) used longitudinal
quantitative research methodology in their
investigation on students of first year engineering and
concluded a positive effect of Cooperative Problem-
Based Learning (CPBL) for inculcating sustainable
development on students.
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Roy et al. (2014) in their study in Tanzania schools
used PBL method to create a local contextualized
video for solving forest fires by connecting students
and local experts in forestry. PBL activities were
conducted by students to understand conservation and
environmental issues. Pre and post test method was
used for collecting data along with interviews for
teachers. The study concluded that PBL is an effective
approach to sustainability.

Targamadze & Kvieskaite (2014) illustrated that
implementing Problem Based Learning wholly as a
strategy of learning in high school or at national level
can act as an agent for sustainable development
naturally.

Overton & Randles (2015) studied the use of
novel pedagogy, dynamic PBL, to teach first year
chemistry undergraduates about sustainable
development and found that the resources used by
students to learn about sustainability developed skills
successfully.

Corvers. et al, (2016) in their study emphasized
the use of project-based learning and problem-based
learning for fostering student centre learning and
innovation in education to transform sustainability
programmes at universities.

Guerra (2017) in his investigation on relationship
between Education for sustainable development and
PBL in engineering curricula in master programmes
from Aalborg University, Denmark, found that ESD
and PBL share common learning principles of
collaborative and interdisciplinary learning.

Wyness& Dalton (2018) in their study concluded
that PBL is an enabling and appropriate method to
introduce sustainability in accounting.

Noordegraaf-Eelens, Kloeg & Noordzi (2019)
suggested that the sustainable education criteria can
be met by reconnecting Problem Based Learning to
the world we share.

Vargas et. al (2019) in their study applied the
principles of PBL on Automobile Mechanics Project
based on the Cuban educational context and
concluded that the students developed skills and
attitudes along with content knowledge to meet the
demands of the chosen field.

From the review of the research study in respect
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of Problem Based Learning and Sustainable
development, it can be concluded that Problem Based
Learning (PBL) is an effective method to meet the
demand of sustainable development in varied fields.
But the main focus in today scenario should be on the
applicability of Problem based learning at different
levels of education both at school and college to
achieve sustainable goals.

6. Need for implementing problem based learning
for sustainable development

Development of skills like reasoning, creative
thinking, problem solving, scientific decision making,
communication, self- regulated learning skills,
leadership and team building skills during the process
of problem based learning (Thakur, Dutt& Chauhan,
2018 b)can help a learner to think critically about a
social problem and can help in building harmony
amongst masses benefiting the society and
community. Thus, Problem based learning can help to
build responsible citizens who can help in attaining all
the seventeen goals of sustainable development like
eradication of poverty, enhancing the quality of
education, sensitization towards gender equality,
protection of environment etc. which enhance the
economic progress of a country.

The experiential learning a learner undergoes
during the process of problem based learning which is
both constructive and collaborative gives a life time
experience for a learner and better retention of the
solution to the problem can be aptly be applied by the
learner in day to day activities. Further sustainable
development is not something which can be achieved
in a day or two, so it needs to be inculcated in the
children right from the school so that the importance
of conserving environment, nature, natural resources
to achieve the goals of sustainable development are
enrooted deep into the mind of an individual.

7. Strategies to implement PBL in education at all
levels

Various social problems existing in society can be
addressed to the learner in the form of a problem and
the possible solutions can be implemented to attain the
goals of sustainable development. With rapid
depletion of non- renewable resources due to
increasing population throughout the world, it is the
high time that students be made aware of using
renewable resources consciously and exploring non-
renewable resources of energy for fulfilling daily
needs right from school days and problem based

learning can help in giving the hands on experience to
the learner to critical analyse the problem and can
improve environmental literacy (Febriasari &
Supriatna, 2017) and environmental attitude (Kuvac
& Koc, 2019) which can aid in achieving the goals of
sustainable development.

Children are regarded as an agent of social
change. India is a secular and democratic country but
still the minds of people are divided on the basis of
religion, caste, state, cultures and community.
Problem based learning is based on the principle of
collaboration and thus promotes team skills in
students which can help in building up love, care and
bonding amongst learners. Thus, this can help in
achieving the goals of peace and justice for
sustainable development.

Nowadays our market is booming with junk food
which attracts people of all ages and gradually
individuals are shifting from healthy and nutritious
diet to ready to eat processed food which instead of
benefitting is making people sick and prone to
diseases like obesity, osteoporosis, cancer, heart and
liver diseases, etc. Problem based learning can prove
to be a good strategy that can help in motivating
learner towards healthy eating habits (Estrada,
Rodriguez & Melendez, 2018).

Although science and technology has shown a
rapid progress in all fields of life, but still gender
inequality exists in our society. PBL approach can be a
promising strategy to eradicate gender gap and
inequality in fields where females are not considered
at par with male counterparts (McCullough, 2015).

8. Conclusion

The major aim of education is to create happy and
healthy citizens who are sensitized by the social,
environmental and economical problem of a country.
Problem Based Learning (PBL) is an effective method
of teaching which can help a learner to connect with
the real world and help a developing country like India
to achieve the Goals of Sustainable Development.
Problem Based Learning can help an individual to
have a better insight of the contents that is being taught
in a classroom by thinking critically about the
problem and linking it to day to day life activity
leading to better life and in turn helping our country to
progress. As education is only the means which can
help in uplifting the economic status of the poor by
raising the standard of living and help everyone to
understand the importance of healthy and hygienic
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living, clean environment, climate leading to better
living so it is a high time to revolutionize the education
sector with new and innovative methods of teaching
like Problem Based Learning (PBL) for a better
tomorrow so that developing countries like India
become self efficient and is able to eradicate the
socials evils like poverty and hunger from the society
which are hindrance for the future development of the
country and achieve all the goals of sustainable
development.
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