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Abstract— Living in an information driven society can be challenging at times especially when it comes to classifying relevant and irrelevant information or right and wrong information. Moreover it is easily accessible through Whatsapp, internet, OTT platform etc. Every student living in the modern world is constantly bombarded with thought conditioning information through adults around him, media, social circles etc. This process of influencing is from cradle to grave. If education has to equip individuals with the right kind of skills and prepare them for life equipped with the 21st century skills a sound base of a reflective mindset has to be cultivated. The review focuses on development of reflective thinking as a pre requisite to transferring the 21st century skill set of Critical Thinking, Decision Making, Problem Solving, Digital Literacy, Creativity, Collaboration and Autonomy among young learners.
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Introduction
The National Policy of Education of 2020 is the first education policy introduced in 21st Century. The prime focus of this policy is to create a robust education system that will complement the development of the country in the Digital Age. It is in sync with the United Nation’s sustainable development goals (SDG4) with the prime focus on developing higher order cognitive abilities. The underlying principle in this policy is to develop good human beings capable of rational thought and action. Another important aspect of the policy is the flexibility it plans to give learners freedom to choose their learning trajectory. Freedom comes with responsibility. The learner should take responsibility of his learning.
Years ago in the post independence era when India was heralding in the industrial revolution JRD Tata had rightly pointed out that ushering the Industrial revolution without changing the education system is like trying to support a structure of steel with pillars of straw. Likewise walking into the digital world without enhancing our thought processes with a creative bend will invite trouble. Cultivation of Reflective Thinking in young minds through guided interactions is imperative to fructify the National Education Policy of 2020.This Research paper is an attempt to bring out the significance of key player (reflective thinking) in development of higher order cognitive abilities.
.

I.  HISTORICAL INSIGHTS ON REFLECTIVE THINKING

A. Early Ideas on Reflective Thinking
According to Dewey Reflective thoughts are – our single most potent antidote to erroneous belief. Dewey has clearly

implied that a trained mind will think reflectively. Reflective thoughts are not random collective thoughts. It is a sequence of thought such that each thought determines the next as s a possible outcome. Reflective thinking is active, persistent and careful consideration of any belief or knowledge in the light of the grounds that support it and the further conclusion to which it tends. Thinking is a basic human facility that we take for granted. Mastering the art of thinking today is akin to channeling our natural. curiosity in a productive way when confronted with an overflow of information. Dewey firmly asserts that Reflective thoughts are a conscious and voluntary effort by the mind to establish belief upon firm basis of reason.
According to John Dewey (1939)[1] reflection is a deliberate and active process wherein we try to make sense out of a difficult situation .
Kolb and Fry (1975)[2]i looked at the constituent parts of reflection and created a cyclic frame work for reflective thinking that could be adapted to any kind of experiential learning .
Van Manen (1977)[3] gave the hierarchical frame work indicating three levels of reflection. Emprical – Analytical, Hermaneutic- Phenomenological & Critical- Dialectical.
Kolb’s experiential cycle (1984) focused on learning through reinterpretation of an existing experience in short reflecting deeply over an experience.
Boud, Keogh and Walker(1985)[4]they asserted that reflection cannot be understood as an independent phenomenon without considering the emotions attached to the object or situation of reflection. Reflective thinking draws its guidelines from reflection itself.
Graham Gibbs (1988)[5] developed the reflective cycle based on each stage of experience that occurs in the process of learning.
Donald Schon (1991)[6] He claimed that by using reflection practitioners can make explicit, tacit knowledge. He followed a different approach to reflection. His model stressed on reflection while the action is on and reflection after the action is complete. According to Biggs (1999) in King (2002) any teaching learning process devoid of reflection will impart only superficial knowledge
Branch & Paranjape (2002) assert that reflection leads to moral, psychological, personal, emotional & cognitive growth of an individual.
While reflection is a review of a situation that allows us to make meaning, reflective thinking promotes reflective practice that enables us to carry the learning to novel situations (Finlay 2008).
Richard Jordi in his article published on 22nd September 2010 states that reflection in learning can facilitate a dialogue between our implicit embodied experience and





conceptual aspects of our consciousness which in turn makes experiential learning more meaningful.
By the late 20th Century the need for reflective thinking was felt by educationist across the globe. There is no denial that in most professional courses sound judgment and decision making heavily relies on Reflective thinking.
The 21st century literacy has a different set of requirements in terms of skill sets the learner needs to possess. According to the Assessment and teaching of 21st Century skills (ATC21S) research these skill sets can be grouped into four broad categories:
1. Ways of Thinking
2. Ways of Working
3. Tools for Working
4. Skills for living in the world
These skills sets were actually reviewed by Binkley et al, in preparation; Cisco, Intel, Microsoft (2008) and outlined by the Confederation of British Industry (2007) following a consultation with its members. [7]
This clearly lays an emphasis on the ways of Thinking. In the light of the levels of thinking Reflective thinking forms a base for all higher order thinking skills .

B. Reflective thinking and Problem Solving
Reflective thinking helps learning in a complex problem solving situation as it provides the learners an opportunity to analyze ways and means that could be used to achieve their goals. Researches back the fact that reflective individuals are better problem solvers. Constructivist paradigm is based upon the contributions of Piaget, Vygotsky, Bruner, Howard Gardner, John Dewey, Gagne, Ausubel, C. Hull, Thorndike,
E. Tolman, Wertheimer and many others they argue that learners can construct their own knowledge through problem solving that heavily relies on reflective thinking after all learners construct new knowledge after reflecting over previous understanding.
Reflective thinkers are better problem solvers. In an attempt to understand this Kholid et al (2020)[8] used a descriptive- qualitative approach on 140 learners who were made to solve analytical Geometrical questions that caused learners to indulge in reflective thinking due to their difficulty level. The data collected was validated by triangulation technique. It was observed that on 21 out of 140 actually used reflective thinking. The rest were only focused on obtaining the correct answer and did not understand the purpose of the problem.
Demirel, M., Derman, I., & Karagedik, E. (2015)[9] in their study on the relationship between reflective thinking skills towards problem solving and attitude in mathematics reveal that there is a moderate significant difference between students reflective. thinking skills towards their problem solving and attitude towards mathematics in a positive sense.
Kitchener, K. S., & Fischer, K. W. (1990) [10]that logic alone is insufficient to cultivate higher order thinking. A systematic approach to thinking has to be cultivated via problem solving. This clearly indicates that reflective thinking can be cultivated through problem solving exercises.
C. 
Reflective Thinking and Decision Making

Reflective thinking is the outcome of a disciplined mind a disciplines mind offers intellectual freedom according to Dewey. Reflective thinking if applied to decision making will facilitate effective problem solving. Reflective thinking enables the decision maker to analyze the ebb and flow of ideas that creates a synergy among the various approaches to decision making.
Reflective thinking facilitates unbiased decision making according to Isler, Yilmaz et al (2020).[11] Reflective thinking helps us tap the internalized value system providing a new perspective or a better understanding of the given situation and aids a sound decision making.
Darren Mathews (2021) in his blog on Reflective thinking asserts that having control over the decision making flow is very important as some decisions could be life changing.
.

D. ReflectiveThinking and Design Thinking
Hong, YC., Choi, I [12] in their article on Three dimensions

of reflective thinking in solving design problems: a conceptual model clearly highlight the. fact that reflective thinking is a prerequisite for design Thinking. There are three dimensions to guide the designer’s reflective thinking namely the timing of the reflection, the object of reflection and the level of reflection. Reflective thinking provides meaning to the process of design thinking. Vice versa design thinking also provides a fertile ground to cultivate reflective thinking.[image: ]Heris Hendriana, Harry Dwi Putra and Wahyu Hidayat (2019)[13] have prescribed design activities in Mathematics to promote reflective thinking.
Hae Deok Song et al (2015)[14] have emphasized on the importance of reflective thinking among adolescents . Through an exploratory factor analysis they concluded that in adolescents three clusters of instructional designs could promote reflective thinking : Reflective learning environments, reflective teaching methods and reflective scaffolding tools. Further a one way ANOVA test revealed that the most helpful factor was reflective learning environment with emphasis being on freedom and collaboration.


E. Reflective Thinking and Professional Development
Every professional at some stage has to think reflectively on how to enhance his practice or Craft. In fact good reflective thinkers are better professionals.
Shavit and Moshe(2019)[15] in their article on The contribution of reflective thinking to the professional development of pre-service teachers have clearly indicated that reflective thinking helped the pre service teachers in their practical work. Reflective thinking is an important facet of Meta Cognitive thinking.
Systematic reflective thinking helps a professional to create meaning and develop continuity between old and newer experiences and between one’s own and others experiences. Reflective thinking helps a professional develop a heightened awareness that will in turn aid Professional development.

Kelvin L. Seifert (1999) in his book Reflective Thinking and Professional Development: A Primer, clearly brings out the significance of reflective thinking in professional development.


F. Reflective Thinking and Scientific Inquiry
According to C Rodgers(2002)[16] Reflection is a process of enquiry. According to her no enquiry based curriculum is effective without reflective thinking. Reflective thinking is not a mere haphazard mulling over any idea or situation. It comprises of definite units linked together to meet a common end. Eva Erdosne et al (2002) have studied the effect of representational Guidance and reflective assessments on scientific inquiry through ‘ Mapping to know’ . They concluded that there was a superior effect of evidence mapping with the use of reflective assessments through the inquiry process.
Heekyong Kim and Jinwoong Song (2005)[17] in their features of peer argumentation in middle school students’ scientific inquiry have identified four stages Focusing, Exchanging, Debating and Closing. For an effective critical discussion making good use of Focusing stage was reported to be key factor. With appropriate focusing and reflection during this stage they were able to complete the circle of enquiry effectively.
In the Hand book of Meta cognition B White, J Fredrickson and A Collins (2009) have presented their learning that students’ development of scientific inquiry is largely dependent on meta cognitive skills of reflective thinking. They too have chalked out four processes of scientific inquiry (1) Theorizing, (2) Questioning and Hypothesizing,
(3) Investigating, and (4) Analyzing and Synthesizing. The role of reflective thinking is significant in Analyzing and Synthesizing.

G. Reflective Thinking and Experiential Learning

Learning from experience is a very concrete way of learning if it is backed by reflective thinking . Reflective thinking enables us to challenge our underlying assumptions and beliefs (Brookfield,2017) . Learning is the process whereby knowledge is created through the transformation of experience” (Kolb, 1984, p. 38). Kolb’s experiential learning is based on his reflective model. Experience is the best teacher only if you can reflect on it. Hans Gelter [18] asserts that reflective thinking is not a spontaneous activity, it has to be learned and encouraged.
After every experience if we reflectively mull over it we are able to derive valuable insights from our experience. James.
W. Gentry (2006)[19] in his guide to Business Gaming and Experiential Learning ,while sharing his insights on experiential learning stresses on the fact that for experiential learning to be meaningful the cognitive and affective domain should be involved with the psychomotor domain while performing a learning activity . Through failure of the activity and musing over causes of failure (thinking reflectively) maximum learning occurs.
David Kolb in his book on experiential learning has very beautifully brought out the role of Reflective thinking in converting an experience into learning. In the hand book of

Experiential learning edited by Melvin L. Silberman , he clearly states that even if Gaming and Simulations are used to provide learning experience it should be followed by activities of reflective thinking encouraging the learner to make meaning of the experience. Having completed this phase one can guarantee learning.
In her article on Experiential learning Valentina Sharlanova (2004)[20] has described the cycle of experiential learning as :
Concrete Experience – the student is an active participant Reflexive Observation – the student consciously reflexes on experience
Abstract	Conceptualising	–	the	student	tries	to conceptualise theory or model of what he has observed Active Experimenting – the student tries to plan how to test the model, or the theory, or the plan for the forthcoming experience
The third stage of Reflexive observation demands an abstract conceptualization that will help the learner connect past learning with the new experience and this phase requires systematic reflective thinking.


H. Reflective Thinking and Self Regulated Learning (Autonomous Learning)

Dr. Saleh Mohammad Abu Jado (2015)[21] stressed on the effective use of Learning journals that promote reflective thinking and also initiate self regulated learning among pre service teachers. He has mentioned that Reflective thinking allows professionals to analyze , evaluate, critique and helps bridge the gap between imagined views and job realities thus facilitating better learning of the craft.
In a pilot study conducted on nurses Marilyn and James (2013)[22] observed that Reflective thinking among experienced nurses made a difference in their subsequent practice while among novices it help them develop a better perception towards problems faced. The structured reflection with the help of cues and peer facilitated reflection both promoted a self regulated learning from the experience at hand.
Ruth Ann Kuiper et al (2004)[23] in their paper on Promoting cognitive and metacognitive reflective reasoning skills in nursing practice: self-regulated learning theory have emphasized that self regulated learning is important to promote reasoning in the nursing context and reflective thinking being a metacognitive process thus aids self regulated learning among nursing students.
Self Regulated learning in any field relies on the reflective thinking ability of the learner to make the learning concrete. Millah Kamalia and Ishaq Nuriadin (2021) [24] in their Analysis of the mathematical reflective thinking ability of MTs students in terms of self-regulated learning during the COVID-19 pandemic brought out a direct relationship between self regulated learning and reflective thinking their conclusion mentions that poor reflective thinkers are poor self regulated learners.
In fact self regulated learning is synonymous to active learning (J Pilling, 2007) .With the ever increasing periphery of knowledge learners must take responsibility for their own learning and move at their set pace as all learning cannot be rendered within the walls of the classroom

Reflective thinking aids the learners to develop higher order thinking skills by refining their thought process and enabling them to relate new knowledge to old experience making learning concrete. It equips them to understand abstract information and transform it to concrete understanding which will enable them to transfer the learning to novel situations. Above all reflective thinking helps the learner understand his own strengths and weakness.
Reflective thinking has a significant impact on student
achievement too. Afsaneh Ghanizadeh (2017)[25] in the article on the interplay between reflective thinking, critical thinking, self-monitoring, and academic achievement in higher education explores how reflective thinking is an indicator for academic achievement.

I. Reflective Thinking and Digital Literacy
Peter Lang in his book Digital Literacy –Concepts , policies and practices identifies the gradual dissolution of the solid classical industrial order in society into era of liquid modernity (Bauman,2005) and Digital Technology is both the means and symptom of this change. Access to information via digital devices is readily available. Learners are no longer dependant on teachers and other adults to obtain information and convert it to knowledge. Self screening of available information is mandatory. Training young minds to handle all available information, to evaluate and integrate the information and to create information useful to them is the need of the hour or we would have a generation of misguided minds .
Gila Cohen Zilka (2017)[26] investigated the awareness of ICT capabilities, digital literacy, and use of reflective processes in children who received their first home computer and she observed that there was a significant difference in learners who used the computer to complete their home assignment. They did indulge in a certain level of reflection to complete their home assignment.
Sarah .L.W (2017) observed that in United States the teacher education was more focused on functional technology skills and critical and reflective components were largely absent. Her research focused on how to bring reflection in action among pre service teachers while using the digital platforms.
Ayyildiz, P. (2021 [27] while exploring Digital Literacy Levels and Technology Integration Competence of Turkish Academics observes that upgrading training programs to instill reflective thinking as one of the mandatory skill among the 21st Century skill set is necessary to bring about academic proficiency while using digital technology.


J. Reflective Thinking and Critical Thinking

Choy, S. Chee; Oo, Pou San (2012) [28] asserted that reflective thinking is a precursor to developing Critical Thinking. Their research involved pre service teachers and they concluded that further research needed to be carried to

bring about reflective practices among teachers so that Critical Thinking is developed.
Fatma Erdogan(2019)[29] in her paper on Effect of Cooperative Learning Supported by Reflective Thinking Activities on Students’ Critical Thinking Skills has shown a way to develop critical thinking skills among grade 7 learners in the Math class. Her quasi experimental method with pre test post test control group yielded a result that showed a significant rise in the post test mean scores. This signifies that Critical Thinking could be developed among school going learners through reflective thinking cooperative learning activities.

II Conclusion
The National Education Policy of 2020 lays emphasis on development of 21st Century skills among the learners but to achieve this outcome the education system bears the responsibility of laying a strong foundation through cultivation of reflective thinking among learners so that they can navigate the information highway with ease without getting lost in the labyrinth of misrepresentated or wrong details and develop a razor sharp understanding of any problem at hand. Reflective Thinking helps learners to constantly, switch directions in thoughts and change problem solving strategies. The Fluid uncertain future demands that learners be prepared for any kind of eventuality without loss of vigor.
Classrooms must be fertile grounds to provide integrated experiences of modeling reflective in real life situation. Most of the researches on reflective thinking through the years were focused on cultivating the attribute among professionals and adults. Recent trends in the researches among developing countries are focused on getting reflective thinking into the classroom. Thought process cannot be rapidly molded. It is a gradual process. Moreover if classroom teaching should lead the learner to the development of higher order thinking skills (Blooms Taxonomy) like analysis, synthesis, evaluation and creative thinking then learners must be induced to thinking reflectively. The pertinent fact is just as each of the mentioned skill in the paper relies on reflective thinking for its efficacy, each skill of these skill set can be employed to cultivate reflective thinking too!
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