- The 4th IR is happening and this ground-bre
‘comprehensively tackles the impact on teaching and
learning. The book is fundamental reading for all teachers
~ intending to be at the forefront of innovative technologies.
A must read!

EDUREFORM
HANDBOOK
for
ININ[@AVZANRAY =
PEDAGOGY

-Dr. Alpesh Maisuria
Associate Professor of Education Policy in Critical
Education, University of the West of England, UK.

This book is revolutionary. It challenges all teachers to
engage with highly stimulating pedagogical tools for the
contemporary classroom, with reflective, innovative and
critical thinking to the fore. Essential reading for all in
Education.

-Dr. Robyn Moloney

Senior Lecturer School of Education
Macquarie University, Sydney, Australia.

An intercontinental partnership has developed a creative
environment where innovative ideas have been shared
and nurtured. This inspiring book offers universities and
schools the opportunity to reshape educational policies
and curricula: it favours innovative learning practices and
provides a new dimension for global citizenship education.

Edited

Ashutosh Biswal
Sanjeev Sonawane

Indra Odina

DISCLAIMER: This project has been funded with support from the European Commission. This publication reflects W=Sivdle CiﬂanOﬂ'O
the views only of the editor(s) and contributor(s), and the Commission and/or its units cannot be held responsible

for any use which may be made of the information contained therein. Pratibha Patankar

-Gisella Langé
Ministry of Education, Italy.

AD09VA3ad IAILVAONNI 10} YOOHANVH WNHO43dNA3

Vidyanand Khandagale
< 499

ISBN 978-88-350-5770-3

GRUPPO EDITORIALE ‘ “ ‘ ‘ ‘ ‘

<(\ A Rl Cr:—fu f‘d.:.:d by “I‘L:) X
@2 LA SCUOLA SEI 9 7888357057703 A DUREFORM “. - I




-DUREFORM
HANDBOOK
for
NNOVATIVE
PEDAGOGY

Edited

Ashutosh Biswal
Sanjeev Sonawane
Indra Odina

Letizia Cinganotto
Pratibha Patankar
Vidyanand Khandagale



Stampato per conto della Casa Editrice La Scuola S.p.A.

First edition published 2022

ISBN: 978-88-350-5770-3



FOREWORD

It is generally agreed that educators play a vital role in rendering
effective tutelage and bringing about educational reform. Thereby, the
grounding of teachers to further instruct is a complex and multitudinous
undertaking. More-over, this dynamic profession requires teachers to adapt
to the new challenges, wherein teacher training must entail the knowledge of
futuristic and compre-hensive pedagogical tools, not only during teacher
education programs but also during Faculty Development Programs of in-
service teachers.

The training programs for the in-service and pre-service teachers, aiming
at their skill enhancement, must be incorporated with the pivotal
requirements of Industry 4.0. Furthermore, the realignment of traditional
pedagogies to the rap-idly transforming educational community implies the
detection of answers to different learning needs. Besides this, educators,
mastering project and prob-lem-based teaching pedagogies - and at the same
time deploying pragmatic and cooperative learning practices - can empower
students through heightened learn-ing outcomes and customizable mentoring
support.

In light of the aforementioned and in line with the visualisations of
the EDUREFORM project titled "Mitigate the Impact of Fourth Industrial
Rev-olution on Indian Society: Education Reform for Future and In-
service School Teachers," a team of experts from Indian and European
universities, is working meticulously on the promotion of innovative
teaching-learning tools and aids that promote not only the enhancement of
skills such as analytical, critical thinking and problem-solving but also instil
humane values and ethics.

Not to mention, for appreciating the initiatives of EDUREFORM and
for reinforcing its objectives, I would like to express my earnest gratitude to
the Erasmus+ Programme and to the European Commission for co-
financing the project. The whole idea of revamping and shaping the teacher
edification in light of Industry 4.0, would not have been made possible without
the consistent sup-port of the Erasmus+ Programme.

The book "Edureform Handbook for Innovative Pedagogy" lays out the
in-novative and progressive pedagogical strategies which, the in-service and pre-
ser-vice teachers can incorporate to reform the educational journey of the
genera-tion Z and Alpha learners.

Dr Sangeeta Pant
Dean | Chitkara College of Education - Chitkara University Punjab
Coordinator of EDUREFORM Project
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INTRODUCTION

The 4th Industrial Revolution (41R) is a fusion of advances in artificial in-
telligence, robotics, the Internet of Things, and more. As a result of this tech-
nological wave, the 4IR is paving the way for transformative changes in the way
we live, work and are governed. In 2016, a City and Oxford University joint
report estimated that 57% of jobs are at risk of automation. According to the
McKinsey Global Institute, artificial intelligence could replace 800 million jobs
by 2030.

As the economists Erik Brynjolfsson and Andrew McAfee — in The Second
Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technolo-
gies — have pointed out, the revolution could yield greater inequality, particu-
larly in its potential to disrupt labor markets. With the growth of automation,
artificial intelligence will replace workers across a vast spectrum of industries
and sectors. Martin Ford — in the Rise of the Robots: Technology and the Threat
of a Jobless Future — states that the jobs most at risk are those which are on some
level routine, repetitive and predictable, as these tasks are possible to be repli-
cated through Machine Learning algorithms.

Automation and robotics could be an asset for countries with economies
characterized with low productive intensity and at the same time highly special-
ized labour force.

Conversely, in a country as India, characterised by high labour density and
under skilled labour force, the 41R is likely to generate an earthquake in the la-
bour market. Due to the low average age of the national population, every year
the Indian labour market absorbs 12 million young workers. According to the
PeopleStrong Report (2019), 1.5million jobs would be lost annually in the coun-
try due to automation. The risk is high, as the rise in employment rate could
generate societal tension in a society which is already divided among multiple
socioeconomic, geographical, and religious cleavages. It could erase the devel-
opmental steps undertaken by the country in the last 20 years. In this regard it
is important to remember as the global number of people living under the pov-
erty line has constantly decreased due to the stunning economic growth occur-
ring in the country.

Coordinated by Chitkara University, EDUREFORM is a three-year project
co-funded by the Erasmus+ Programme of the European Union, comprising
four Indian universities, four European universities as well as two Secondary
schools, and one SME, having expertise in the field of education. The final aim



of EDUREFORM is to promote consciousness and to empower Indian future
and in-service secondary school teachers to mitigate the expected societal im-

pact of the 4IR.

EDUREFORM consortium has compiled Pedagogical tools with the aim to
reform school classrooms so that they are suitable to develop the human brain
with the thinking competencies required for the fourth industrial revolution.
In-service and future-teachers only can play the lead role to realize 4IR skills and
competencies at school level. In-service and future teachers need to deploy in-
novative pedagogies related to 4IR skills and competencies. EDUREFORM re-
search partners developed innovative pedagogical tools based on learning theo-
ry applications to achieve learning outcomes as analytical thinking, critical
thinking, creative thinking, and problem-solving abilities. A succinct summary
of 22 innovative pedagogical tools compiled by 11 EDUREFORM partners is
narrated below to give readers an idea about the content of the book.

Chapter 1 Brainwork by Dr Niyati Chitkara, Dr Honey Chitkara, Ms Dol-
ma Pathela, Ms Piyusha Sharma provides readers with a very functional peda-
gogical tool that enhances learners’ investigation capabilities. The authors explain
how the act of researching fosters in students a critical and inquiring approach
towards the process of gaining knowledge. They prove the significance of im-
plementing research-based activities in an Industry 4.0 society as it successfully
meets the future world problems related to fast-paced technological and scien-
tific advancements. In the chapter the authors list the steps to follow to ensure
the proper usage of the pedagogical tool by the educator. An example of an as-
signment given by Chitkara International School is showcased in the chapter
“Tour de Fun — Creating Brochures for Favourite Theme Parks’.

Chapter 2 Pedagogy of Case Study by Pratibha Patankar presents the concep-
tual and theoretical background of ‘Case Study’ methodology and its direct link-
age with the constructivist theory — based around the idea that each person re-
flects on the new ideas taking into account their prior knowledge. The
foundation of case study relies on using real facts or cases and turning them in-
to educational experiences via in-depth analysis. In addition, the chapter pro-
vides the reader with different literature that supports this methodology, and it
outlines the different steps to adopt when implementing a case study in the
classrooms.

Chapter 3 Computational Thinking: A Pedagogical approach for Constructive
Classroom by Vidyanand Khandagale provides us with a well-suited tool in times
of the 4th Industrial Revolution. In the 21st century, we are often faced with a
dichotomy between technological thinking and human thinking. Nonetheless,



this chapter teaches us the traits and applications of computational thinking and
how it can be an adequate pedagogical tool to promote deep thinking skills in
secondary schools. In this chapter, the author presents the adequate environ-
ment to solve a problem by thinking scientifically and by following the compu-
tational thinking steps described. Thereby, students will be able not only to rec-
ognise common patterns in different scenarios and contexts but they will also
be able to follow a set of instructions to reach a well-structured solution. In our
current societies characterised by dynamism, interconnection, and promptness,
being able to contextualise and recognise common trends and patterns is a re-
quired competence to thrive personally and professionally.

Chapter 4 Concept Formation for Enhancing Students’ Analytical, Creative, and
Critical Thinking Skills by Indra Odina and Anna Stavicka argues that Educa-
tion 4.0 is the response to the current 4th Industrial Revolution phenomena,
where humans and technology are converging to create new opportunities cre-
atively and innovatively. The chapter explains that learning is becoming more
and more student-centred where each individual is allowed to choose the most
appropriate study method according to their needs. The authors claim that ‘Con-
cept Formation’ is an excellent tool as it involves comparative thinking, symbol-
ic representation, and logical reasoning. It lets the user understand how concepts
are classified in regular life and how there are different rationales for different
classifications. An example on how to implement the tool in the classrooms is
given in the chapter by using the word ‘bread” in different languages and where
students are asked to provide different classifications of the same. The authors
conclude the chapter by highlighting that categorising objects, ideas, and events,
is a way for people and students to make sense out of the world which is a cru-
cial skill in our current dynamic societies.

Chapter 5 Debate for Critical Thinking and Communication by Letizia Cin-
ganotto challenges the reader to see beyond the commonly used definition of
debate. Letizia argues that debates are widely used in classrooms, across coun-
tries and cultures. Nonetheless, she points out that it does not tend to be used
as an inclusive nor cross-curricular pedagogy. The author thoroughly explains
how to use ‘debate’ as an innovative pedagogy by listing new roles for the stu-
dents and by specifying, step by step, how to effectively organise this exercise
independently of the subject taught. Letizia points out the advantages debate
has in the classroom and beyond. She pleads that in our current times, we are
overcrowded and saturated with large amounts of information. Under these cir-
cumstances, being able to contrast information and to critically assess its source
and veracity, is crucial to become responsible and socially aware citizens.



Chapter 6 EduScrum in Teaching Lessons by Wilko Reichwein presents a new-
ly promising didactic approach originated from the IT industry and software
development that is now extending into the education sector. EduScrum is based
on the idea of the agile mindset where individuals have the attitude and are able
to cope with the growing complexity of the work environment, professional or
educational. The author explains that eduScrum is a project-management meth-
od for education and is very useful for project-based learning where students
have to solve complex tasks in a structured manner without a teacher giving di-
rect information about what they have to do. The teacher decides ‘what and
‘why’ to do a particular task, but it is the students who get to decide ‘how’ by
applying self-organised learning and active participation. Furthermore, the chap-
ter provides a clear picture of the working cycle of this project-based learning.
Eduscrum is a tool that fits the needs of the 21st century as it makes students
work collaboratively but it also makes them become the owners of their own
decisions and strategies which is how most of the current job market is struc-
tured.

Chapter 7 Elisir and Poison by Patrizia Fazzini, Marco Ghelardi and Frances-
co Maria Marelli starts by reminding us of a widely known proverb “We learn
by making errors’. Nonetheless, the authors emphasize that this is often disre-
garded in the teaching practice and in the pedagogical field. Classrooms tend to
be portrayed as spaces where mistakes and errors equal failure. In this environ-
ment, students develop a fear’ of making mistakes which is detrimental to the
learning process. ‘Elisir and Poison’ is a pedagogical tool that puts the error at
the center of learning. It allows students to understand the importance of mak-
ing mistakes and most importantly, they are capable of learning by navigating
through errors. This methodology allows students to overcome the fear of inad-
equacy and failure which is key to developing creativity and critical thinking.
This innovative pedagogy requires the teacher to challenge his/her bias when it
comes to attributing error to underachievement and the authors provide us with
a detailed manual to adequately apply this didactic approach in the classroom.
Elisir and Poison proves teachers and students that removing boundaries and
reconsidering the concept of the error, is an effective methodology to develop
creative and inquiring minds.

Chapter 8 FIESI Model for Productive Thinking by Ashutosh Biswal and Ka-
makshi Raipure calls attention to the 21st century skills such as creativity and
critical thinking, flexibility and innovation and how this part of human cogni-
tion is ignored in the classroom teaching/learning process. The authors also
highlight the fact that students are not good in higher order thinking skills and
one of the causes the authors identify is that the teachers’ questioning style is
initiated by a fact-based question followed by students giving a response. This
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will result in rote learning or reproductive thinking and what this chapter calls
for is the importance of a productive thinking process. The Productive thinking
process has long been studied and the chapter provides a review of the related
literature. The Productive thinking model (FIESI) has a foundation in cognitive
theories and is based on other teaching models given for creative thinking, crit-
ical thinking, and productive thinking development. It has its syntax, focus, so-
cial system, support system, role of students/teachers and place layout. It pro-
vides a platform to combine creative and critical thinking at one place. The five
phases of FIESI (Foundation-Ideation-Evaluation-Stabilization-Implication) are
explained in the chapter to allow the reader to use this pedagogical tool in the
classroom.

Chapter 9 Innovation pedagogy as a tool to solve challenges with teamwork by
Essi Silvennoinen and Graham Burns. The authors introduce their chapter by
explaining the various ways in which the Fourth Industrial Revolution is alter-
ing the job market. Graham and Essi emphasise that the skills required by em-
ployers do not tend to match those fostered in the classroom as teachers tend to
use traditional approaches and methodologies not fitting our current times. Es-
si and Graham explain in detail how to use innovative pedagogies that will be
recreated in the classroom, the conditions, and settings that the students will
experience in the workplace. The authors want the reader to understand that
skills such as collaboration, leadership, problem-solving, critical thinking are
not only useful for the students in their professional life, but it will also allow
them to become critical and conscious citizens.

Chapter 10 Heads and Tails for Enhancing Students’ Critical Thinking Skills
by Indra Odina highlights the importance of reflection and of experiential learn-
ing. The experiential activities often start with specific narrow skills and then
move on to broad skills such as teamwork, communication, time management,
emotional intelligence, or leadership, which is why adopting this tool in the
classrooms is very beneficial. Besides critical thinking skills, the students devel-
op their reflection skills, support their arguments, and give structured meaning-
ful feedback by evaluating an event that has taken place and by outlining what
they liked or disliked. By performing these activities, students reach the conclu-
sion that there are no completely positive or negative matters — every coin has
two sides. Every strength has within it the potential for weakness, and likewise
every weakness has within it the potential for strength. This tool allows students
to be critical in their thoughts, not falling on the danger of a single story or
truth. Consequently, this will make them make good decisions not only in the
classroom but beyond.
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Chapter 11 Integrated and Interactive Lesson Plan by Dr Niyati Chitkara, Dr
Parul Sood, Dr Sangeeta Pant, Ms Dolma Pathela, Ms Piyusha Sharma is a jour-
ney of of effective reinvention of one of the most widely teaching tools and prac-
tices: lesson planning. The authors start their chapter by outlining the relevant
role lesson planning plays in making a teacher succeed in his or her profession.
Lesson planning allows the teacher to identify all the relevant factors, resources,
and requirements for an effective class delivery. Parul and Mansi go beyond the
traditional lesson plan structure and present us with an innovative and interac-
tive approach. Their innovative lesson plan is a two-way roadmap for ensuring
the subject-enrichment of the student along with allowing the teacher to under-
stand what works best for each of their students. When using this innovative
and interactive lesson plan the teacher broaders his or her pedagogical skill set
to encompass a wide range of learning styles. Furthermore, it becomes a stu-
dent-centered approach that encourages active participation in the classroom
while developing the critical, creative, and analytical thinking skills of the stu-
dents.

Chapter 12 MAX for Enhancing Students’ Analytical Skills by Indra Odina fo-
cuses on learners’ capacity to take control over their learning, therefore, becom-
ing autonomous. In the chapter it is highlighted that for a learner to gain au-
tonomy, he/she has not only to develop a set of personal qualities, such as
confidence, enthusiasm, taking and accepting obligation, and ability to take
initiative, but he/she has also to possess a set of academic skills. These academ-
ic skills allow the user to identify learning goals and processes, to understand
how to evaluate them and to manage well-grounded conceptions of learning
while applying a substantial number of learning approaches. All these qualities
outlined by the author will motivate the student to learn autonomously. This
self-management approach is dominant and benefits from students’ motivation,
acquisition, and extension (from which it gets the term MAX). The aim of MAX
is to elicit different opinions from the students about what they have learnt/
found out, what they want to try out and what they would like to examine more
in detail. The chapter also provides students’ feedback after being taught with
MAX and the reader is able to understand the benefits of using this innovative
pedagogical tool from a user’s perspective.

Chapter 13 Micro Learning Planner (MLP) by Sanjeev Sonawane and Vai-
bhav Jadhav focuses on the Micro-Learning process of learning. The authors
start the chapter by outlining why this is a pedagogical tool that fits the current
needs of the 21st century. As our societies are becoming highly technological,
the way in which we assimilate information has changed throughout the years.
online learning information is usually made up of tiny bits that ultimately make
the individual achieve his/her learning objectives. The authors take the readers
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through the literature review, outlining relevant studies that back that when re-
ceived small chunks of information, students retained a wider amount of infor-
mation. From these findings, Sanjeev and Vaibhav lay the foundation for creat-
ing the right learning environment to apply Micro-Learning as a pedagogical
tool. The authors acknowledge the shortcomings of the pedagogical tool, but
they stress its relevance in micro-media environments and highlight that when
microcontent is well structured and prepared it is an effective tool to promote
21st century learning.

Chapter 14 Multi-Perspective Teaching: Nurturing Analytical, Critical & Cre-
ative Thinkers by Dr Niyati Chitkara, Dr Honey Chitkara, Ms Dolma Pathela,
Ms Piyusha Sharma illustrates an innovative pedagogy based on the principle
of individual differences. Multi-perspective teaching stresses on the varying learn-
ing paces and styles of students in contrast to traditional teaching methods that
hindered the development of creative, critical, and analytical thinking skills in
the classroom. This innovative pedagogical tool confronts students with the ‘re-
al’ world, it allows them to learn skills useful not only for the workplace but al-
so for being conscious citizens in 21st century societies. The authors explain
thoroughly, step by step, how to use Multiple-perspective teaching in the class-
room and they also provide the reader with supporting material and more im-
portantly with students’ feedback. This innovative pedagogy has also been test-
ed in the remote learning environment, proving to be successful in delivering
quality education in spite of the challenges that online learning presents.

Chapter 15 Open Book Environment by Ashutosh Biswal and Jaishree Das
begins by outlining the benefits of the pedagogical tool in times of the 4th In-
dustrial Revolution. The authors believe that the role of education systems is to
lead a society in the positive direction, making children fit for the society they
live in. They acknowledge the changing order in our world, that is why they be-
lieve that pedagogies should also evolve accordingly. Open Book Environment
is a tool that provides flexibility in the teaching and learning techniques, it al-
lows teachers to provide the students with a learning that links the classroom to
their lives; and more importantly it puts aside rote learning by fostering con-
ceptual understanding. The authors explain the differences between an open
book environment and an open book examination in spite of their imminent
connection. Their chapter guides the teacher thoroughly in the steps to take to
create an Open Book Environment in the classroom. Lastly, this chapter writ-
ten by Ashutosh and Jaishree reminds all education stakeholders about the im-
portance of upgrading and making our discipline fit for the 21st century, Open
Book Environment being an effective tool for this evolution.
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Chapter 16 Peer Facilitated Learning by Nidhi Waldia starts by mentioning
the old latin principle Docendo discimus - “the best way to learn is to teach”. This
proverb allows the reader to already understand what will be the foundation of
Peer facilitated learning. Indeed, the pedagogical tool presented by Nidhi fol-
lows a similar principle: it engages students in class-wide and reciprocal peer
tutoring to facilitate student learning. She meticulously explains to the reader
how to use this pedagogy in his or her classroom, giving concrete examples and
providing all necessary material and information. This innovative pedagogy re-
flects the reality students will face not only in the workplace but in their daily
lives. Humans do not live in isolation, we are collective beings, and this can be
seen by the amount of ‘peers’ we have: relatives, friends, colleagues. .. This tool
bridges the gap between the traditional individualistic approach to education
and the actual necessities of the 21st century. By fostering collaboration, collec-
tiveness and partnership not only schools will be preparing students for the fu-
ture of work, but the learning objectives will be met in an effective manner.

Chapter 17 The product process analysis — A rool to develop critical, creative and
systemic thinking skills by Soren Schiitt-Sayed and Andreas Zopff is a tool that
takes into account the inherent need to foster critical thinking and conscious-
ness in the 21st century classrooms. Initially, product process analysis (PPA) was
a tool developed by the Project Group Ecological Economy (POW) to provide
stakeholders with an information tool that can be used to view products and
services holistically. By providing detailed and complete information, stakehold-
ers were able to make conscious decisions and to weigh what their preferences
were. Equally, this tool provides students with a complete picture of a product,
a process, or a practice. The authors have included in the chapter a matrix that
can be used to effectively implement PPA in the classroom. The matrix assesses
the different components of the desired product or process and guides the stu-
dents throughout the assessment process by allocating a score to each compo-
nent. In a world where we are constantly consuming products, goods, services,
and information it is important that the new generations have the right tools
and knowledge to make conscious and well-founded decisions. In knowledge
lies the power to build just and sustainable societies.

Chapter 18 Reflective Cheat Sheet by Sanjeev Sonawane and Nisha Valvi be-
gins by underscoring the importance of self-discovery to enhance writing and
reflective thinking skills. The authors acknowledge the difhculty behind reflec-
tive processes, as one is not always ready to learn the truth about themselves yet;
anyone can develop effective reflective thinking skills with time and practice.
Reflective Cheat Sheet is a pedagogical tool that will guide the student in the
journey of self-reflection in what we understand as a ‘high-impact experience’.
The authors spell out the different components and the required instructions to
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apply this innovative tool in the classroom - particularly in classes from 9th to
12th standard). The reader will understand that a key role responsibility for
teachers is to foster reflective thinking amongst students. Reflective practitioners
are to use their analytical and critical thinking skills to make mature and
well-funded decisions.

Chapter 19 TEAL (Technology Enhanced Active Learning) for STEAM, hu-
manities and CLIL by Letizia Cinganotto begins by tracing back the origins of
the pedagogical tool. TEAL was firstly used in the USA to overcome some weak-
nesses identified in the Physics curriculum in order to attract more girls to study
the discipline. The tool aimed to achieve its goals by combining traditional ped-
agogy with active learning, facilitating the co-construction of knowledge and
the development of active learning. The author goes in depth in the practicali-
ties of the tool and explains in detail the methodology of TEAL: a combination
of lectures, simulations and workshops with digital tools and devices based on
individual and collaborative tasks. TEAL is an innovative tool that caters for our
highly technological societies. The tool understands the existing gap between
tech-savvy students and teachers that might not have the adequate technologi-
cal skills and it provides the latter with an innovative solution to this mismatch.
In times when technology becomes more and more integrated in humans’ daily
lives, TEAL is proof that education systems have the potential and the capacity
to keep up and lead this transformation.

Chapter 20 Becoming an Innovation Coach by Essi Silvennoinen and Graham
Burns stress the importance for teachers to be real change makers. This acquires
special relevance in times of the Fourth Industrial revolution where co-learning,
co-cresting and reflection skills are at the core of professional and personal de-
velopment. The authors explain that for teachers to be catalysts of change they
need to have a shared vision and understanding which can be achieved with ef-
fective teacher training. The Teacher to Innovation Coach Programme is de-
signed to develop teachers” professional skills from the idea of shared responsi-
bility and peer learning. The authors explain the components of the programme
and outline the innovative methods used: flipped learning, dialogical interaction,
and peer-learning. By following the directions exposed by Graham and Essi,
teachers are able to apply new knowledge and skills more effectively. In this
chapter, the reader realises that when teachers learn as active participants by
solving learning process challenges with other colleagues, they gain a multidis-
ciplinary perspective beneficial to their teaching. In a multidisciplinary world,
teachers need to embrace the world surrounding them and provide the best en-
vironment for the promotion of 21st century skills.
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Chapter 21 The Teaching Interplay for honing analytical, critical and creative
thinking skills - Instructing to Learn with In-service and Pre-service Teachers by Dr
Niyati Chitkara, Dr Parul Sood, Dr Honey Chitkara, Ms Dolma Pathela, Ms
Piyusha Sharma presents the relation between a beginner (pre-service) and an
experienced teacher (in-service) and how this mutual partnership gives an op-
portunity to explore what is beyond the existing practices and methodologies
of teaching. This collaborative effort, as outlined by the authors, allows novice
and experienced teachers to be active learners and mutually learn from each oth-
er, and ultimately reform the learning experience of the students. However, this
mutual sharing of learning is only possible when one of them is an experienced
teacher/mentor or Teacher educator. This training framework for both in-service
and pre-service teachers goes hand in hand with the Indian National Education
Policy and with the UN SDGs, both placing a strong emphasis on the increas-
ing need to qualify teachers for Education 4.0.

Chapter 22 1 + I = 1. The path to the invisible by Patrizia Fazzini, Marco
Ghelardi and Francesco Maria Marelli outlines the value of creativity. In this
chapter, the authors break the existing stigma that creativity is a skill that should
only serve the ‘artistic’ professions and justify its necessity to become a horizon-
tal and interdisciplinary competence. They go through the literature review to
prove that creativity is a constant in every great mind, no matter its field of ex-
pertise. ‘1+1 =1"is a pedagogical tool that bridges the gap between the lack of
creativity in schools and the importance this skill plays in personal and profes-
sional development. This innovative pedagogy presents students with the right
scenario to find imaginative solutions to 21st century problems. Our societies
have become interwoven, sophisticated, and complex and without developing
creative minds, we will not be able to face the myriad of challenges our future
lies ahead - environmental, technological, social. The authors outline the im-
portance of teacher training and preparation to nurture creativity in the class-
room and provide the reader with detailed guidelines to effectively use ‘1+1” in
any learning setting.

Chapter 23 Resilience and coping styles for transformative teaching and learn-
ing by Patrizia Garista is the last chapter of our book which allows the reader to
critically examine the current state of the teaching profession. One cannot ig-
nore that teachers have had to overcome severe challenges in times of the
COVID-19 pandemic, and most of these hindrances are still prevalent in their
daily professional lives. Patrizia informs the reader that our social and educa-
tional systems are performance-centered. In times when individuals are looking
for orientation and security in their lives, the cult for efficiency, productivity
and top-performance is dehumanising and alienating. In this chapter, Patrizia
calls for the need to refocus on education rather than on learning. The reason
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behind this claim is that learning tends to be closely associated with performance,
outcome, and outputs. The author argues that the current paradigm develops
uncertainty in individuals, leading them to a negative capability that she de-
scribes as “reflective inaction”. Nonetheless, the chapter ends by providing the
reader with an alternative: the creation of an “educational zone”, a mental and
emotional space, where new learning can emerge from narratives. Our societies
are characterised by the fast-pace social and technological progress, we have en-
tered a dynamic of input-output dominated by the commoditisation of goods
and services. Perhaps, as the author argues, it is the time for us to refocus on
what we consider to be the necessary pillars for our societies.
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CHAPTER 1

Brainwork

Dr Niyati Chitkara, Dr Honey Chitkara, Ms Dolma Pathela,
Ms Piyusha Sharma

INTRODUCTION

The essence of education constitutes the development of thinking skills in
students. In that, students become active participants in the teaching-learning
process, where they are not merely the receivers of information but also the in-
vestigators and creators. A functional learning environment therefore requires
the educators to perform all such tasks within their capacity that instill in learn-
ers an unfeigned inclination towards research.

The term “brainwork” refers to the accomplishment of a task through fo-
cused mental effort. In a 21* century context where the need of creating think-
ing classrooms appears bigger and more urgent, the term has definitely come to
occupy a place of prominence.

The present chapter comprehensively deals with the various niceties of the
pedagogical tool viz. “brainwork”, which has been ideated, created & put into
force by Chitkara International School, Chandigarh, India. Emanating from the
need of encouraging learners to undertake in-depth analysis of information, the
tool renders educators the opportunity to nurture critical and creative thinkers
and simultaneously ensures their sound cognitive development.

THEORETICAL BACKGROUND

The gravest challenges of the former years in educational history include the
unrestricted emphasis on rote-memorisation, where elevation of grades was ubig-
uitously sought, and enhancement of knowledge took a back seat. This is further
indicative of the fact that the objectives of sound learning were unknown at
large, and the processes that were designed to attain these unprofitable objec-
tives varied greatly from the ideal ones.

Nonetheless, in the present world where mechanisms of doing the same
things continue to change overnight, it becomes necessary to empower young
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learners to adapt to these changes through sound learning and powerful research
abilities. Correspondingly, the educator must actively communicate with chil-
dren and help them undertake activities that necessitate them to “think”.

In a general sense, rendering pupils with things to “figure out” and making
sure that it adds to the process of learning by evaluating children’s performanc-
es is the object of the classroom communication. An apparent behavioural
change, irrespective of its extent, is invariably involved in the process of learning
(Chitkara & Natarajan, 2015).

“Brainwork” serves as one of the most functional tools for instilling robust
investigation skills in learners. While the modern-day schools strive to nurture
successful professionals of Industry 4.0, the tool constitutes a sound mix of chal-
lenges and contexts that encourage children to enhance their investigational ca-
pabilities. The focus then lies on the augmentation of learners’ critical and cre-
ative thinking skills, which prepare students to face challenges or solve problems,
especially with unfamiliar contexts.

LITERATURE REVIEW

For individuals who value learning, research-based activities are undoubtedly
nifty. Some researchers indicate a harmonizing relationship between teaching and
research (Neumann 1992; Braxton 1996; Sullivan 1996). For instance, Neumann
(1992) identified beliefs about three levels of relationship that entailed “concrete”
benefits — where researchers provide students with latest and advanced informa-
tion —and “abstract” benefits — where researchers foster in students a critical and
inquiring approach towards the process of gaining knowledge. The recording of
approaches to research-led education in the form of illustrations and case studies
has made for the creation of comprehensive frameworks that elucidate the out-
comes and objectives of education (Jenkins, Healey & Zetter 2007). Further-
more, Healey (2005a) adds to the work of Griffiths (2004) with the aim of for-
mulating the framework of educational programme which showcases differences
in (i) the stress on research from the content to the process, and (ii) the instruc-
tional methods that move from being teacher-centred to student-centred, where-
in learners pose respectively as listeners or participants.

In today’s world, the most important part of education is to educate learners
of the ways of using thinking skills. These skills entail not just creativity ((Rhodes,
1961; Runco, 2014) but also problem-solving ability (Segal, Chipman & Gla-
ser, 1985). Instructional programmes created for the educational sector, in fact,
focus at one or the other type of thinking, or in the best scenario entail analo-
gous educational activities that foster both types (critical and creative): no mat-
ter what, the instructional practice which fosters critical thinking is differenti-
ated from the one that cultivates creativity (Hudgins & Edelman, 1986, Kagan,
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1988, Nickerson, 1981, Yang & Lin, 2004). Having said that, through the past
few years, it has become more and more perceptible that the differentiation be-
tween the different types of thinking viz. creative thinking and critical thinking
is a systematically unnatural distinction (Marzano, 1998, Paul, 1993, Perkins,

Jay & Tishman, 1993).

Correspondingly, integrated or comprehensive approaches of thinking have
made for newer instructional programmes, which don’t highlight the numerous
functions of only one thinking type, but focus on learners’ thinking holistically
(Bleedorn, 1993, Perkins, Tishman, Ritchhart, Donis & Andrade, 2000, Ster-
nberg, 1997).

Indeed, it remains one of the most prominent and crucial goals of the edu-
cation sector to enhance the problem-solving skills and critical thinking of learn-
ers. As averred by Healey, learners are most likely to acquire the greatest depth
of learning from research when they themselves undertake the research. There-
fore, the need for research-based activities becomes significant, as these shall as-
sist education in attaining its ideal objects, restore faith in public schools and in
moral, democratic, and human values, help educators to teach for self-identity
and individual realization and assist learners to adapt to cultural diversity. These
would also help in the attainment of quality goals, cause alterations in racial at-
titudes, and would successfully meet the future world problems related to fast-
paced technological and scientific advancements (Boykin, 1972).

EXPLANATION OF THE TOOL

Brainwork per se is a research-based approach to teaching and learning, under
which a multi-disciplinary assignment is assigned to learners of primary to senior
secondary classes (classes 1 to 12) on a bi-monthly basis. The assignment includes
a mentally stimulating task, which aims at strengthening students’ knowledge of
various subjects and further encourages them to think creatively and critically.

This research work in turn assists the learner in comprehending a given con-
cept or topic taught in the class. It entails activities that have less of paperwork
and a lot of cognitive work, analysis, surveys, and employment of concept. (Ka-
poor, 2014)

Some of the definitions of brainwork include:

1. Brainwork is a research-based assignment which is prepared by the sub-
ject teachers to be assigned to the learners of the primary, secondary and
senior secondary level, on a bi-monthly basis, with the object of ensuring
multi-disciplinary and self-directed learning.

2. Brainwork is simply the key for unlocking the best way of learning through
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research-based tasks and activities. It focuses on enhancing the critical
thinking, creativity, and problem-solving skills of students; more than any-
thing else, it teaches them how to learn.

The significance of research-based education has been well corroborated by
educationists around the world. In this regard, Brainwork proves to be a func-
tional tool through which the educator not only expands the horizon of his/ her
learners but also of his/ her own.

A. Aims of the Tool

* To empower educators to help students become “successful thinkers”

* To enable teachers to expand their horizons and instill a positive affinity for
critical analysis in students

* To assist teachers in undertaking a multidisciplinary and research-based ap-
proach to teaching

* To enable teachers to inculcate critical thinking, creativity, deductive rea-
soning, and problem-solving skills in students

B. Expected Outcomes
The learner will be able to

* carry an in-depth analysis of the given information and come up with prac-
tical, creative and comprehensive solutions for the assigned tasks;

* enhance his/her critical thinking, creativity, deductive reasoning, and prob-
lem-solving skills.

C. Role of Teachers

The effective implementation of Brainwork requires teachers to create and
assign a fairly challenging research-based task to students, which is mapped to
the curriculum of their respective subjects. For a functional Brainwork task, a
teacher must ensure that it is multidisciplinary, relevant, age-appropriate, and
has a fair deadline for submission (usually One-month).

D. Role of Students

The successful submission of a Brainwork assignment requires students to
interpret the given information (task) carefully, carry out relevant research, and
conceive plausible explanations or answers for the questions asked. A properly
completed task should entail the meeting of all conditions as specified by the
educator in the Brainwork assignment.

E. Steps to Use the Tool
The educator should follow the below-mentioned steps to ensure proper us-
age of the pedagogical tool:
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1) Prepare a “Brainwork Assignment Preparation Checklist” before task cre-
ation: The checklist should be referred to by the educator during (and at
the end of) the preparation of the brainwork task. A good brainwork task
should ideally have all the boxes ticked by the task creator.

Table 1 — Sample of the Brainwork Assignment Preparation Checklist

Sr. No. Items Yes/ No

1 Topic Mapped to the Annual Blueprint (document
containing the details about the syllabus to be
covered in each month of the given academic year) of

the Subject Taught

2 Element of Research (The task should ensure that
students will undertake research)

3 Multidisciplinary Approach (integration of
information from multiple fields like Science +
Mathematics)

4 Material Required (preferably, best out of the waste)

5 Conditions to be Fulfilled (mention the requirements
that learners need to meet to produce a successful
brainwork)

6 SMART Goals related to the Task

7 Date of Submission and Other Important Details

8 Rubrics of the Assessment (criteria for evaluating
brainwork)

9 Sample Answer

10 Orientation Session on Brainwork (a preliminary

training session)

2) Select the chapter for Brainwork assignment: The chapter should be mapped
to the annual blueprint (the layout showcasing the syllabus across different
months of the academic year) of the subject chosen. For instance, if the top-
ic of “Diary Entry” is to be taught to the students of Grade 7 in the months
of October and November then, for the mentioned months (October-No-
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vember), the English teacher will prepare the Brainwork assignment to be
assigned to students on the topic of “Diary Entry”.

Frame the Brainwork assignment: During the process of framing, the educa-
tor should keep the element of research at the centre and follow a multidis-
ciplinary approach by adding elements relating to disciplines other than his/
her own. The fusion of familiar and unfamiliar contexts would generally
help teachers motivate their students in undertaking in-depth investigation
of the topic. The various levels of complexity could then be added through
the “Conditions to be fulfilled” section. For instance, the English teacher in
the previous example may ask his/ her students to create the diary entries,
thinking themselves to be a prominent historical figure (for research and
multidisciplinary element) and he/ she may further list out subject-specific
conditions to be fulfilled (such as, the students must use at least 4 kinds of
adjectives in their diary entries).

More than anything else, the educator should be certain of what he/she ex-
pects from his/her Brainwork and therefore establish SMART goals for the
students. Correspondingly, a fair deadline (date of submission - usually One-
month), rubrics and other important details should be mentioned at the end
of the Brainwork document. The educator must additionally depict the
achievability of the task completion by rendering a Sample Answer — one
which ticks off all the conditions of the assignment.

Conduct an orientation session on the Brainwork assignment: The last step
for the effective implementation of the tool should include an explanatory
orientation session on the created Brainwork task that the educator expects
his/ her students to complete. A proper orientation to the task shall allow
students to perform the activity assigned in the most effective and produc-
tive manner.

Assessment

The assessment of a brainwork task depends on a predetermined set of ru-

brics, which incorporates the core aims of the brainwork. The rubrics entail the
allocation of marks from 1 to 5, depending on the learner’s performance, and
are to be used for evaluation after the student has submitted his/ her brainwork
assignment (at the end of the one-month deadline).

More or less, a general set of rubrics for brainwork would include levels of

research, critical, analytical and creative thinking, and task-related proficiency
achieved by students in increasing order.
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Table 2 — Sample of the Brainwork Assessment Rubrics

Rubrics Level Marks Assigned

The learner understands the brainwork, Advanced 5
carries out the basic task with considerable
research along with analytical, critical,

and creative thinking and meets all the
conditions of the task.

The learner understands the brainwork, Upper 4
carries out the basic task with considerable Intermediate
research along with analytical, critical, and
creative thinking and meets most of the
conditions of the task.

The learner understands the brainwork, Lower 3
carries out the basic task with some research | Intermediate
employing 2 of the 3 thinking skills
(analytical, critical, and creative), and meets
most of the conditions of the task.

The learner understands the brainwork, Beginner 11 2
carries out the basic task with some research
employing 1 of the 3 thinking skills
(analytical, critical, and creative), but does
not meet most of the conditions of the task.

The learner understands the brainwork, Beginner I 1
carries out the basic task without research
and does not meet most of the conditions of
the task.

G. Students’ Feedback

In the wake of Industry 4.0, which remains the impetus behind Education
4.0., the students’ feedback is set to constitute the most beneficial tool for gaug-
ing teaching efhcacy (Chitkara, 2021). Acknowledging the paramount signifi-
cance of learners’ feedback is therefore crucial for the educator, since students’
feedback becomes the premise on which educationists promote the effectiveness
of various pedagogical activities.

For the purpose of establishing the functionality of the Brainwork pedagog-
ical tool, a sample of 160 students from Class 9 at Chitkara International School,
Chandigarh, India was chosen and the following findings were made as per the
students’ feedback on the questions “How did you find the brainwork on Back

to the (New) Future!?” and “How did the brainwork on Back to the (New) Fu-
ture! help you increase your knowledge?”
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Students’ Feedback - Brainwork
How did you find the Brainwork on "Tour de Fun!"?
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Source: Chitkara International School, Chandigarh, India

Graph 1 (Interpretation): Approximately 86% of students found the as-
signed Brainwork task to be “interesting”, whereas about 8% and 6% found it
to be “difficult” and “very easy”, respectively.

Students’ Feedback - Brainwork
How did the Brainwork "Tour de Fun!" help you increase your knowledge?
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knowledge of my knowledge of organisational skills.
amusement business theme parks from
and strengthened around the world and
my research skills. English Language skills.

Source: Chitkara International School, Chandigarh, India

Graph 2 (Interpretation): As per the given data, a marked majority of stu-
dents were able to elevate their knowledge of amusement business and research
skills through the Brainwork (40.6%), whereas 33.8% and 25.6% were able to
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elevate their knowledge of theme parks and English language skills and strength-
en their organisational skills, respectively.

H. Visualized Examples

The students of class 6 at Chitkara International School, Chandigarh, India
were assigned a Brainwork by their General Knowledge instructors, which was
titled “Zour de Fun!”

The following illustrations relate to the said assignment, which showcase the
activity assigned, the conditions to be fulfilled and the sample answer respectively.

BRAINWORK
GENERAL KNOWLEDGE

Topic - Tour de Fun

Introduction - How exciting it is to plan for fun outings and holidays; especially, when one’
s supposed to visit a fascinating theme park! In this brainwork, the students will get to ex-
perience just the same excitement as they design fact-based colourful brochures on any
one of their favourite theme parks from around the world.

Task - Think of your favourite theme park and get researching. Prepare a creative brochure
by including all the important details mentioned below:

a) About the Place

b) Tagline/ Slogan of theTheme Park (in your own words)
c) Suppliers of Tickets/Access to Facilities/ Ticket Rates
d) Park Timings/ Duration

e) Attractions

f) Food/ Cuisine

g) Social Media Handles

Conditions to be fulfilled
a) All information should be factual.
b) Students must create their own taglines and slogans for the park chosen.
c) Students must use at least 3 kinds of adjectives while creating their brochures.
d) Students must use at least 3 kinds of sentences in their brochures.

Other Important Instructions

a) Students must submit the hard copy (written) or soft copy (typed) of their Brainwork
to their respective General Knowledge teachers through SchoolPad (if soft copy) or
in school (if handwritten/ hard copy).

b) The last date for the submission of Brainwork is 20" December 2021.

Source: Chitkara International School, Chandigarh, India
Picture 1 - Brainwork Task on “Tour de Fun”
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CONCLUSION

Not subject to the surrounding worlds and times, educators need imple-
mentable learning aids for their students that assist them to augment their var-
ious thinking abilities viz. analytical, critical, and creative. Such learning tools
teach them not just about new things but the art of learning itself.

When students learn ‘how to learn’, they invariably become solution-orient-
ed. The adoption of “brainwork” as a learning tool, hence, becomes a way for
the educator to instill the zeal for learning and investigation in students.
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CHAPTER 2

Pedagogy of Case Study

Pratibha Patankar

INTRODUCTION

The ‘case study’ method of teaching has long been associated with Business,
Medical and Law courses, but nowadays teaching and learning with cases has
gained widespread interest in the education field also. This is a rich and power-
ful pedagogy used for the development of critical, analytical, and creative think-
ing skills among the students. This chapter serves as a guide for pre- and in-ser-
vice teachers and for teacher educators to know more about theoretical
background and implementation of case study as a pedagogy.

We are familiar with the word ‘case’ which is used in the medical field, in
clinical psychology and in business education as a method of qualitative research.

In education we can use case study as an innovative pedagogy where cases
are real facts, events, problems, dilemmas, or theoretical and conceptual issues
related to education. In education, cases become stories with messages to edu-
cate. Cases are a narration of a phenomenon, a process, concepts or realistic facts
and terms. In other words, case studies represent realistic, complex, and contex-
tually rich situations that often involve a dilemma, conflict, or problem where
one or more characters in the case must negotiate.

CASE STUDY PEDAGOGY

Case study is a task, which aims to teach the students how to analyse the
causes and consequences of an event or activity by creating its role model. The
pedagogy of Case Study stimulates the students about the real world and en-
courages them to bridge the gap between theory and practice.

A case study is an intensive holistic description and analysis of a single instance,
Phenomena and social unit.” (Antony and Jack, 2009, Walshe 2011).

Thus, case study can be defined in terms of the case itself (the unit of study),
the case study design (the process), and the case study (the product). These parts
come together and make case studies become stories with an educational message.
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A good case study, according to Professor Paul Lawrence is: “The vehicle by
which a chunk of reality is brought into the classroom to be worked over by the
class and the instructor. A good case keeps the class discussion grounded upon
some of the stubborn facts that must be faced in real life situations.” (Chris-
tensen, 1981). As an instructional strategy, case studies have numbered qualities.
They bridge the gap between theory and practice and between the academy and
the workplace (Barkley, Cross and Major, 2005). Case studies vary in length and
detail and can be used in a number of ways, depending on the case itself and on
the instructors’ goals.

NATURE OF CASE STUDY METHOD

The case study method enables professionals to develop and refine prob-
lem-solving abilities through in-depth analysis of complex problems. Teaching
based on cases using certain authentic situations, is a tried and tested method.
This method is commonly used in the teaching of medicine, chemistry, mathe-
matics, engineering science, language, economics, and political science. In this
method of teaching the focus is on the learner, who studies, discovers the issue
or the concern of the case and does in depth analysis of the case. During this
analysis the learner thinks critically, discusses, discovers various aspects of the
cases which have been used to solve the case problem. Here, learner can draw
individually his/her inference and principles to handle a similar situation and
thereby in the process he/she gains self-confidence. Automatically the whole
teaching learning process becomes participatory and motivating.

One can use a case study to illustrate and enrich the lecture material or in a
large class one can consider breaking the class into a small groups or pairs to
discuss a relevant case.

A good case study can be identified by the teacher / instructor according to
the classroom environment, enthusiasm of students; case study method requires
certain process techniques, such as, listening, applying logic, following instruc-
tions, consciousness, and evidence. In a case study it is also important to frame
questions which will help students to understand the concept clearly. Asking the
right questions based on the content used for the case study is one of the key
aspects of this pedagogy. The case study may be short or long with charts, finan-
cial statements, technical information, historical data etc.

CHARACTERISTICS OF CASE STUDY METHOD
* Reflects reality
* Prepares students for lifelong learning

* Inculcate process of inductive thinking
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Builds capacity for critical thinking
Active engagement of students
Motivates students

Sharpens the understanding of the concepts

IMPORTANCE AND BENEFITS OF CASE STUDY METHOD

The case studies are content rich and built around learning objectives. It
helps students to understand the topic explained in a case study.

Case studies enhance learning.
Case study engages students in teaching-learning process.
Case studies facilitates small group learning.

Case studies help in achieving learning outcomes. (Bonney, 2015; Brslin,
2008; Herried, 2013; Krain, 2016)

Students can construct new knowledge while solving case studies.
Case studies increase the ease of learning and depth of learning.

Use of case studies increase critical thinking skills of the students and pro-
motes active learning.

Case studies help in developing problem-solving skills.

Case studies help in developing communication skills among students.
Case studies develop self-study habits of the students.

Case studies facilitate inter disciplinary learning.

Case studies motivate students to take part in classroom activities which
promotes learning.

Case studies help students to improve their understanding of basic con-
cepts.

Case studies can be used to show the connections between specific academic
topics and real-world issues and applications.

THEORETICAL BACKGROUND

Case study method has theoretical background of constructivist theory which

is based around the idea of active learners participating in their learning process.
A constructivist theory states that each person reflects on the new ideas with
their prior knowledge. Therefore, individually, learners develop schemas to or-
ganize acquired knowledge. The foundation of case study stems from the learn-
ing theories of Dewey, Piaget, Vygotsky, Gagne, and Bruner.

Down below we present the two key elements that are crucial to the success

of a constructivist classroom:
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1. The instructor takes on the role of a facilitator instead of a director.

2. Learning occurs in small groups or individually.

By using the case study method, the teacher can ensure that the problems
encountered in real life by the students are examined and resolved in the class-
room environment. The case study method is appropriate for discovery learning
(Cin, 2005), (Demirel,2009) and helpful in the development of analytical, crit-
ical, and creative thinking skills of the students.

To better understand the process and mechanism of case study it is import-
ant to review and outline the main tenets of constructivist theory.

Principles of constructivism:

* Knowledge is constructed. This is the basic principle, meaning that
knowledge is built upon another knowledge.

* People learn to learn, as they learn.

* Learning is a social activity.

* Learning is contextual.

* Knowledge is personal and motivation is the key to learning.

All the above principles are used while implementing the case study.

LITERATURE REVIEW FOR CASE STUDY

Sharan Merriam (1988) in her first book focused on the end product of case
study. The most important aspect of a case study is that it is a bounded unit.
She writes, “The case is a thing, a single entity, a unit around which there are
boundaries - I can ‘fence in’ what I am going to study.” She describes three types
of case studies: particularistic, descriptive, and heuristic. Particularistic case stud-
ies focus on a specific event or phenomenon. Descriptive case study focuses on
thick description of whatever is being studied. Such studies may be longitudinal
and study the ways in which many variables affect each other. Heuristic case
study intents to increase understanding of the case. They can bring about the
discovery of new meaning, extend reader’s experience or confirm what is known.
Ragin and Beckar (1992) add that the case may be a relatively bounded object
or a process, it may be theoretical, empirical, or both. At a minimum, a case
study is a phenomenon specific to time and space.

Shulman (1992) add to the literature review outlining what a well written
case study should look like. Schulman adds that a well-used case study provides
empathetic experience with important teaching dilemmas. Case studies help in
illuminating human intentions, feelings, misinterpretations with case teaching
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problems. Shulman advocated that case studies have the strength to increase
students” repertoire of educational strategies showing them how teachers ap-
proach problems. Case studies also help students to learn about issues and think
about practical problems. Lastly, Shulman highlights that case study methodol-
ogy provides a connection between the student and their environment.

Richard Grant (1997) studied the case method in the teaching of geography.
For him, the case method of teaching is an interactive learning approach which
shifts the emphasis from a teacher centered to a students centered classroom
teaching.

Dari, Y., R. Tal and M. Tsaushu (2003) studied the effect use of case studies
in the teaching of Biotechnology. The aim of the study was to raise the level of
student’s scientific literacy and higher order thinking skills. The research popu-
lation was about 200 students in eight classes of grades 10-20 from heteroge-
neous communities. The findings of the study were positive towards use of case
studies. They found a significant improvement in students’ knowledge and un-
derstanding and higher order thinking skills at all academic levels. In the high-
er order thinking skills-question posing, argumentation, and system thinking,
a significant improvement was shown when using case studies. The result of the
study proved that this approach is likely to contribute to developing scientific
and technological literacy along with higher order thinking skills of Nano sci-
ence majors.

Farhoomand Ali (2004) described how to write cases, what is involved in
writing a good teaching case. The case method is a powerful approach to teach-
ing and learning which allows students to participate in real-life decision-mak-
ing processes by identifying the problem given in the case and then attributing
to it appropriate solutions.

For Farhoomand, a case study typically consists of three main parts:
1. The opening paragraph which gives the idea about the topic of the case.

2. Body of the case which tells the main story of the case.

3. It should help students to think about solution of the problem. This is
the main part of the case/case study which engages the reader and moti-
vates to solve the problems given.

C. E Herreid (2005) described the use of case studies in the article, “Using
case studies to teach science.” The author stated that stories set cultural norms,
warn us from evils and give us reasons to hope for better things and better days.
Great teachers are most often good storytellers who engage students in learning
and motivates them, create interest about teaching learning process. Case study
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teaching has gained a strong basis in science education. By using case studies
students show improved learning.

Ozlem Sila Olgun, Belgin Adali (2008) described a case study approach in
the article, “Teaching grade five science with a case study approach.” They stud-
ied effect of a case study approach on student’s achievement and attitudes to-
wards viruses, bacteria, fungi, and Protista. Fifth grade students (N = 88) from
different classes were selected as a sample. The control group achieved their in-
struction by traditional method of teaching while the experimental group stu-
dents were instructed with a case study approach. Achievement and attitudes
were measured before and after teaching the class. The finding of the study
proved that by using case study methodology in the classroom, the achievement
and attitude towards science of the students improved.

Yadav (2009) compared the lecture method with case teaching method in a
mechanical engineering course. He explained that case-based teaching helps stu-
dents to better succeed in the real world. Yadav selected 86 students for this
study from mechanical engineering stream of Mid Western University. The au-
thors developed two case studies based on actual events related to two topics.
Instructor A taught one topic with case studies while instructor B taught by us-
ing traditional method of teaching. Findings of the study proved that case-based
instruction has been found to increase student engagement and learning with
motivation and participation. They outlined that the case study method proved
to be successful in creating interest in the students’ learning of any topic. To as-
sess the learning of the students after using case studies, it is necessary to for-
mulate proper questions to do appropriate measurement of learning.

From these reviews researcher got the idea about formation of question pa-
pers to test the effect of case study method on achievement of students in sci-
ence subject.

Carom Kreber (2010) described learning through case studies in his article,
“Learning experientially through case studies? A conceptual analysis.” For Kreber,
if appropriately applied the case study method is an effective way to involve stu-
dents in active learning processes. It fosters students’ self-learning ability and
ability of critical thinking effectively.

Yildizay Ayyildiz and Leman Tarhan (2013) described the effects of case stud-
ies on science teaching in the article, ‘Case study applications in chemistry les-
son: gases, liquids and solids.” The study was conducted on 52 participants from
the department of science teaching at universities in Turkey. Pre-test and post-
test experimental design with a control group was used and the students were
randomly assigned to these experimental control groups. A preparatory course
was applied on both groups by the traditional method and after that the same
educator taught gases, liquids, and solids with case study method to the exper-
imental group. The achievement test results showed that the experimental group
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significantly had higher scores. With regards to attitude towards chemistry, the
results proved that chemistry education based on case studies significantly en-
hanced studentsmpositive attitudes towards the topics.

Minniti, L.ES., Melo Jr. ].S.M., Oliveira, R. D. & Salles, J.A.A. (2016) in
their article “The use of case studies as a teaching method in Brazil” explained the
methodology of teaching case studies as a pedagogical alternative in the classroom.
The Case Study is defined as an immersive exploration method of realities with
an investigative nature. For them, the case study methodology, presents am edu-
cational purpose that serves mainly to illustrate concepts and develop skills in
students, allowing them to reflect on situations given in the case study and mak-
ing decisions about it. To clarify, the authors used the case study not as a research
method but as a teaching strategy. In the case method, the real situations are pre-
sented to student for analysis and dispassion. Here, the teachers’ role is to guide
the students throughout the process. The teacher presents the description of the
situation to the students and students solve the questions related to case study.

The Authors concluded in this paper that case studies are a didactic- peda-
gogic strategy using a constructivist approach. Furthermore, this pedagogy pro-
vides an immersive experience to the students as they do not act as passive ele-
ments in the learning process. Science Case Network supports science educators,
learners, researchers who are interested in use of case studies and problem-based
learning. The website provides various examples of case studies that can help
teachers’ implement these innovations in their classroom.

Katthy Galluci (2018) stated in her book “Science stories: using case studies
to teach critical thinking,” that case studies are one effective way to help students
understand how science works and how science knowledge is constructed which
proves difficult with the traditional method. Case studies help students to un-
derstand the scientific knowledge which is a powerful force in modern life and
allows them to become critical and analytical thinkers.

Implementation of the Case Studies

The prerequisites to implement a case study in the classroom are the following:
*  Willingness to break from traditional teaching
* Aligned with the overall objectives of the curriculum

* Identify the right content which has real facts in the textbook for preparing
cases

* Efforts to search supportive material to enrich the case

* Prepare students for case method
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THE ROLE OF TEACHERS IN IMPLEMENTING CASE STUDY

The table below outlines the roles attributed to teachers and learners when
using the case study methodology in the classroom.

Role of Teacher Role of Learner

e Facilitator * Knowledge navigator
*  Mentor e Critical reflector

e Thinker ® Researcher

* Collaborator ® Active learner

* Coach

* Knowledge navigator

Components to create a successful Case Study
* Real facts given in the content

*  Graphics

* Text

* Pictures / diagrams
* Audio / video clips
* Learning objectives
* Audio / video clips
* Learning objectives
e Activities

*  Questions

Case study Development Method — steps to take and phases
1) Analysis of textbooks

2) Design of Case Studies

3) Development of Case Studies
4) Implementation of Case Studies
5) Evaluation of Case Studies

To better understand and more importantly, implement a case study in your
classroom, teachers can follow the different phases or stages described below.

Phase I — This is the analytical part where the following analysis must be
completed:
* Analysis of textbook * Analysis of content

* Analysis of objectives * Analysis of student’s problems
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Phase II — This is the design part where the teacher must compose and con-
ceive the following tasks:
* List the activities
* Apply expected outcomes
* Select instructional strategies
* Validate the content
* Schedule the programme

* Design cases

Phase III - This is one of the key phases where the development of the pro-
cess will occur and the following developmental activities ought to be performed:
* Develop Instructional strategies

* Development cases

* Development of lesson plans

Phase IV — Once the case is ready, we arrive to the implementation part
where the two following tasks should be completed:
* DPut into action the developed program (case study)

* Set Learning environment

Phase V — The last part is the evaluation part where the following needs to
be performed by the teacher:
* Give the results achieved by implementing the case study

Case study Template

To guide the teachers to create a case study containing all the necessary parts,
they can use the list below as a check to ensure all the elements have been inte-
grated in their case study.

Title

Name of the topic
Introduction
Description of the topic
Situation Analysis
Conclusion

References

© N NN s

Notes
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A GENERAL FRAMEWORK FOR HOW TO USE CASE STUDIES
IN TEACHING

As we have seen in this chapter, there are many variations in how case stud-
ies can be used. To guide teachers, the steps below will give them a general frame-
work for using case studies in their classroom.

* Ateacher / instructor should give enough time to students to read and think

about the case. If the case is long, it can be assigned as a homework with a

set of questions for students.

* A teacher / instructor should introduce the case briefly and provide some
guidelines to the students on how to approach it. Clear idea should be given
to students about how they should think about the case. If it is necessary to
focus or to disregard certain information, it should be clearly explained to
students.

* A teacher / instructor should monitor the students to see that everyone is
involved.

* Ifstudents ask doubts, these should be cleared by the teacher.

* Proper guidance should be given to the students so that they can solve the
given questions.

* At the last, question and answers should be discussed to confirm learning
through the case study.

CONCLUSION

This chapter gives a clear idea on the conceptual and theoretical background
of case study pedagogy. It also reviews the literature supporting case studies and
it outlines the procedures to apply this pedagogy in the classroom. The neces-
sary information and the procedures to follow are listed in the chapter for teach-
ers to implement this pedagogy without facing any obstacles. By going through
this work, teachers can gain the necessary information and the required skills to
start incorporating this pedagogical tool in their classroom.

As research has proven, the use of case studies motivates learners to self-study
and to acquire additional subject knowledge. The implementation of case study
in the classroom allows teachers to use their analytical, critical, and creative
thinking skills to promote those same skills among their students. Therefore,
case studies become a rich and a powerful pedagogy used for the development
of critical analytical, and creative skills in children. Hence, this tool is helpful,
for teachers as well as students equally, in developing various 21* century skills.
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CHAPTER 3

Computational Thinking:
A Pedagogical approach

for Constructive Classroom

Vidyanand Khandagale

INTRODUCTION

Computational thinking for solving problems is the advancement in think-
ing process and helps to enhance the thinking skills scientifically among an in-
dividual. Considering Computational Thinking as a pedagogical tool / technique
led to a challenge and aroused interest and curiosity among the students and
facilitators as it involves active participation.

The stages in the computational thinking process initiates from contextual-
ization and decomposition, then patterns recognition and follows the abstrac-
tion and Algorithm. Every stage of the process in CT is linked meticulously and
precisely to each other to arrive at the solution of the issue or a problem. CT
pedagogy is student centric and gives an opportunity to the learners to apply
various thinking skills to deal with a social issue or a problem with thorough
analysis.

This chapter deals with the conceptual understanding of the CT and the
guidelines to implement the CT in the classroom for effective learning in the
fourth Industrial era.

The term ‘Computational Thinking’ can be defined as a study of the prob-
lem-solving skills and tactics involved in writing or debugging software programs
and applications. It was first used in the year 1980 and later in 1996 by Seymour
Papert in his article ‘An exploration in the space of Mathematics Educations’
which was published in the International Journal of Computers for Mathemat-
ical Learning. Computational thinking is very closely related to computer sci-
ence. Jeannette Wing brought this term into limelight in an ACM Communi-
cations essay wherein she proposed that computational thinking is a basic skill.
It is not limited just to computer scientists but can be learnt by everyone. This
was when she suggested that it is very important to integrate computational
ideas into other disciplines. Computational Thinking can be applied across a
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large number of disciplines such as Maths, Science as well as Social Sciences,
Languages and Arts. In the field of education, computational thinking refers to
the set of means that are used to solve problems in a way that computers could
solve.

The following elements are now widely accepted as comprising CT and form
the basis of curricula that aim to support its learning as well as assess its devel-
opment:

* Abstractions and pattern generalizations (including models and simula-
tions)

* Systematic processing of information

* Symbol systems and representations

* Algorithmic notions of flow of control

* Structured problem decomposition (modularizing)
* Iterative, recursive, and parallel thinking

* Conditional logic

* Efficiency and performance constraints

* Debugging and systematic error detection.

THEORETICAL BACKGROUND BASED ON RESEARCH
AND LITERATURE

Recently, Computational Thinking (CT) has been advocated as a twen-
ty-first-century skill that students should possess in order to develop prob-
lem-solving skills using principles from computer science (Selby, 2015). Wing
(2006) described computational thinking as “solving problems, designing sys-
tems, and understanding human behavior, by drawing on the concepts funda-
mental to computer science” (p. 33).

Since then, researchers have suggested that computational thinking involves
a number of subskills, including breaking down complex problems into familiar
ones (problem decomposition), developing algorithmic solutions to the prob-
lems (algorithms), and capturing the fundamental simplicity of a problem to
develop quick heuristics that might lead to a solution (abstraction) (Barr & Ste-
phenson, 2011; Grover & Pea, 2013; Wing, 2008; Yadav et al., 2014). Further-
more, given that computation is a crucial driver of innovation and productivity
in today’s technology-rich society (Selby, 2015), it is imperative that students
engage in computing ideas at the K-12 level (CSTA & ISTE, 2011). For com-
putational thinking to become part of the K-12 curriculum, there is a critical
need to prepare teachers who are well trained to integrate computational think-
ing in their everyday pedagogical activities (Lye & Koh, 2014).

While computational thinking has been suggested as a problem-solving ap-
proach using principles from computer science, many of the existing efforts use
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programming tools and environments to expose students to computational
thinking. Fletcher and Lu (2009) argued that this approach might continue the
misconceptions about computer science as being equivalent to “programming”.
Instead, they suggested, “just as proficiency in basic language arts helps us to
effectively communicate and proficiency in basic math helps us to successfully
quantitate, proficiency in computational thinking helps us systematically and
efficiently process information and tasks” (Fletcher & Lu, p. 23).

This effort to lay foundations of CT needs to start early on in students’ K-12
experience before they learn programming languages (Fletcher & Lu). Hence,
we need to develop ways to embed computational thinking concepts and prac-
tices across disciplines both with and without the programming context to ben-
efit students with varied interests.

Barr and Stephenson (2011) proposed nine core computational thinking
concepts and abilities to integrate CT concepts in K-12 classrooms across core
content areas. These core computational thinking ideas include data collection,
data analysis, data representation, problem decomposition, abstraction, algo-
rithms and procedures, automation, parallelization, and simulation. These com-
putational thinking concepts can be implemented in K-12 classrooms through
digital storytelling, data collection and analysis, and scientific investigations (Lee,
Martin & Apone, 2014), creating games (Howland & Good, 2015; Lee et al.,
2014; Nickerson, Brand, & Repenning, 2015), educational robotics (Atmatzi-
dou &Demetriadis, 2014), physics (Dwyer, Boe, Hill, Franklin, & Harlow,
2013), visual programming languages like Scratch or other interactive media
(Brennan & Resnick, 2012; Calao, Moreno-Leon, Correa, & Robles, 2015),
and even through maker movements (Rode et al., 2015).

While computational thinking is relatively a new concept, Mannila et al.
(2014) found that a majority of K-9 teachers from various disciplines were al-
ready practicing and implementing CT concepts and practices in their own
teaching. These implementations ranged from using data collection, analysis,
and representation to algorithm design and writing (i.e., programming). Addi-
tionally, in a review of 27 empirical studies about programming in K-12 and
higher education settings, Lye & Koh (2014) reported that visual programming
languages were most often used in K-12 to create digital stories and games. They
found that constructionism was a common instructional strategy used by teach-
ers, involving students to create artifacts displaying their understanding of CT
concepts.

Moreover, research has also exhibited that exposing students to computa-
tional thinking ideas also improves their problem-solving abilities and critical
thinking skills (Akcaoglu & Koehler, 2014; Calao et al., 2015; Lishinski, Yadav,
Enbody, & Good, 2016).

For example, Akcaoglu & Koehler (2014) used a Scratch-based curriculum
to examine the influence of CT on middle school students’ problem-solving
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skills as measured by a PISA problem-solving test. When compared to the con-
trol group, the results suggested that students who participated in Scratch ac-
tivities significantly increased their problem-solving skills, including system
analysis and design, decision-making, and troubleshooting skills.

In another study, Calao et al. (2015) embedded computational thinking in
a sixth-grade mathematics classroom. Their results suggested that the interven-
tion significantly improved students’ understanding of mathematical processes
when compared to a control group that did not learn about computational
thinking ideas in their math class.

Taken together, these policy-related and practical initiatives strongly high-
light the significance of introducing students to computational thinking in K-12
classrooms. However, preparing teachers to embed these concepts in their teach-
ing or in their specific subject areas can be a daunting task.

Barr and Stephenson (2011) highlighted that a systematic change regarding
CT implementation in school could not be accomplished without educational
policies that include teacher preparation to help educators understand and im-
plement CT in their teaching. Even though most of the computational thinking
initiatives we describe in this chapter underline the necessity to train teachers in
all subject areas to embed CT, little has been done to examine the instructional,
curricular, and pedagogical implications for teacher preparation, particularly for
preservice teachers (Lye & Koh, 2014). While preparing Teachers for Compu-
tational Thinking Instruction, there is an increasing need for teachers to be pre-
pared to integrate CT into their classroom practices (Prieto-Rodriguez & Ber-
retta, 2014). Recent efforts to expose teachers to computational thinking have
focused on both preservice teachers through modules in existing teacher educa-
tion courses (Yadav et al., 2014) as well as in-service teachers through profession-
al development (Prieto-Rodriguez & Berretta, 2014). At the in-service level, a
majority of the work has involved working with teachers through short profes-
sional development opportunities to embed computational thinking. Blum and
Cortina (2007) examined how a weekend-long workshop to introduce teachers
to computational thinking and the role of computer science in relation to other
disciplines influenced their perceptions of computer science (CS). Results from
the study suggested that teachers’ perceptions of computer science significantly
changed from being focused on CS as programming to viewing CS as being ap-
plicable to other disciplines. Teachers reported that they not only changed their
ideas about computer science, but the workshop also allowed them to present
CS in a way that would make it relevant to their students’ day-to-day lives. Sim-
ilarly, in another study Prieto-Rodriguez and Berretta (2014) focused on in-ser-
vice teachers” thinking about the nature of computer science and whether teach-
ers’ perceptions about computer science change after a workshop. Findings
suggested that connecting teachers to the skills and resources needed to teach
computer science and computational thinking concepts can have a positive im-
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pact on their perceptions of computer science. While there has been a consider-
able focus on professional development for in-service teachers, there is limited
work on how to prepare preservice teachers to embed computational thinking
in their future classrooms. In one study, Yadav et al. (2014) introduced preser-
vice teachers to computational thinking and how to embed computational think-
ing in the K-12 classroom through a one-week module in an introductory edu-
cational psychology course. The authors used a quasi-experimental design to
examine the effectiveness of the module on preservice teacher’s definition of
computational thinking and their ability to embed CT in their future classrooms.
Results from the study suggested that preservice teachers who were exposed to
the modules were significantly more likely to accurately define computational
thinking and were also more likely to agree that computational thinking could
be implemented in the classroom by allowing students to problem-solve (and
not just by using computers). The results from this study are promising; howev-
er, while a one-week module might be enough to develop preservice teachers’
understanding of computational thinking, it might not provide them with enough
knowledge to embed computational thinking in meaningful ways. We need to
consider how to expose preservice teachers to computational thinking constructs
within the context of the subject area they will teach in their future classrooms.
Barr & Stephenson (2011) recommended that in order for computational think-
ing to be part of every student’s education, all preservice teacher preparation pro-
grams need to include a class on computational thinking across the disciplines.
We would argue that teacher preparation programs should go beyond one class
and teach computational thinking in the subject matter context of methods
courses. The majority of teacher education programs offer an introductory edu-
cational technology course, which could serve as a core class to introduce pre-
service teachers to CT ideas. The teaching methods courses could then be used
to expand on preservice teachers’ understanding of computational thinking with-
in the context of their subject area and build upon that knowledge to embed CT
in their future classes. Given the calls to expand the pool of teachers who “teach”
computational thinking (Cuny, 2012; Yadav et al., 2014; Yadav, Hong, & Ste-
phenson, 2016; Gretter & Yadav, 2016), teacher preparation programs are crit-
ical and provide an opportune setting to introduce future teachers to CT. How-
ever, before being able to guide preservice teachers’ implementation of CT in
their future classrooms, we need to better understand how these student teachers
think about CT. Specifically, we need to examine how teachers view computa-
tional thinking and its role in their classrooms given that teachers’ conceptions
can significantly influence and even stereotype students’ views about what com-
puter scientists do. Guzdial (2008) explained how the field of computing edu-
cation research can start looking at what non-computing students - here, the
training of future teachers - understand about computing for formal education
to enhance their knowledge of computing.
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Basu, et.al., (2012) in their research entitled ‘A Science Learning Environ-
ment using a Computational Thinking Approach’ developed a cross-domain,
visual programming and agent-based learning environment named Computa-
tional Thinking in Simulation and Modelling. Class sixth students learnt dis-
tance-speed-time relations from physics and ecological processes in a fish tank
system from biology. Remarkable learning was noted in both the science units.
Students created their own computational models of scientific phenomena. Us-
ing these models and simulation tools, they performed experiments and com-
pared the simulation behaviour produced by their models and the simulation
behaviour produced by expert models.

Grover, S. and Pea, R. (2013) have given the following elements which are
now widely accepted as comprising Computational Thinking and form the ba-
sis of curricula that aim to support its learning as well as assess its development:
Abstractions and pattern, Generalizations (including models and simulations),
Systematic processing of information, Symbol systems and representations, Al-
gorithmic notions of flow of control, Structured problem decomposition (mod-
ularizing), Iterative, recursive and parallel thinking, Conditional logic, Efficien-
cy and Performance constraints along with Debugging and Systematic error
detection.

Weintrop, D. et.al., (2015) in their research entitled ‘Computational Think-
ing in the Science Classroom: Preliminary Findings from a Blended Curriculum’
found that in the case of science and computational thinking, there is a remark-
able gap in the attitudes and confidence of male and female students. Very few
students have access to preparing themselves for using advanced technological
developments such as computation. Female and minority students especially
lack behind in this case. Therefore, they recommend computational thinking
content should be blended with high school science coursework.

Lockwood, J. and Mooney, A. (2017) in their systematic literary review en-
titled ‘Computational Thinking in Education: Where does it fit?” found that
many countries all over the world have yet not introduced computational think-
ing in the mainstream education process. Work related to computational think-
ing needs to grow and develop to a great extent. There is a huge scope for the
teachers who wish to incorporate computational thinking in their classes as they
have an abundance of tools, resources, programmes, hands-on exercises and
more. However, more detailed lesson plans and curriculum structure would be
more beneficial to the teachers who aim at using computational thinking in
teaching and for curriculum development.

Wing, J. (2017) in her research entitled ‘Computational Thinking’s Influ-
ence on Research and Education for All" has concluded that apart from extreme-
ly useful hardware and software computer science provides for the system of
computational thinking skills which can be used extensively in the field of ed-
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ucation and research. Computational thinking should be treated as a basic skill
like reading, writing or arithmetic.

Donna Kotsopoulos, & et.al (2017) proposed a Computational Thinking
Pedagogical Framework (CTPF), developed from constructionism and social-con-
structivism theories. CTPF includes four pedagogical experiences: (1) unplugged,
(2) tinkering, (3) making, and (4) remixing. Unplugged experiences focus on ac-
tivities implemented without the use of computers. Tinkering experiences pri-
marily involve activities that take things apart and engage in changes and/or mod-
ifications to existing objects. Making experiences involve activities where
constructing new objects is the primary focus. Remixing refers to those experi-
ences that involve the appropriation of objects or components of objects for use
in other objects or for other purposes. Objects can be digital, tangible, or even
conceptual. These experiences reflect distinct yet overlapping CT experiences
which are all proposed to be necessary for students to fully experience CT. In
some cases, particularly for novices and depending on the concepts under explo-
ration, a sequential approach to these experiences may be helpful.

SUMMARY REVIEW

The review of literature helps to conclude and design the essential steps for
the CT as a Pedagogic approach for constructive learning.

The review of literature may be summarized by taking into consideration the
research and literature with reference to computational thinking. The initiation
was traced in the work of Wing (2006) described computational thinking as
“solving problems, designing systems, and understanding human behavior, by
drawing on the concepts fundamental to computer science”. Grover, S. and Pea,
R. (2013) concluded the elements of Computational thinking as the Abstrac-
tions and pattern generalizations (including models and simulations) Systemat-
ic processing of information Symbol systems and representations Algorithmic
notions of flow of control Structured problem decomposition (modularizing)
Iterative, recursive, and parallel thinking Conditional logic Efficiency and per-
formance constraints Debugging and systematic error detection.

Furthermore, given that computation is a crucial driver of innovation and pro-
ductivity in today’s technology-rich society (Selby, 2015), it is imperative that stu-
dents engage in computing ideas at the K-12 level (CSTA & ISTE, 2011). For
computational thinking to become part of the K-12 curriculum, there is a critical
need to prepare teachers who are well trained to integrate computational thinking
in their everyday pedagogical activities (Lye & Koh, 2014). Prieto-Rodriguez &
Berretta, (2014) stated an increasing need for teachers to be prepared to integrate
CT into their classroom practices. (Yadav et al., 2014) made an effort to expose
teachers to computational thinking have focused on both preservice teachers
through modules in existing teacher education courses as well as in-service teach-
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ers through professional development. Akcaoglu & Koehler, 2014; Calao et al.,
2015; Lishinski, Yadav, Enbody, & Good, 2016) research has exhibited that ex-
posing students to computational thinking ideas also improves their problem-solv-
ing abilities and critical thinking skills.

Weintrop, D. et.al., (2015) in their research entitled ‘Computational Think-
ing in the Science Classroom: Preliminary Findings from a Blended Curriculum’
concluded that very few students have access to preparing themselves for using
advanced technological developments such as computation. Female and minori-
ty students especially lack behind in this case. Therefore, they recommend com-
putational thinking content should be blended with high school science course-
work. Wing, J. (2017) Computational thinking should be treated as a basic skill
like reading, writing or arithmetic. Donna Kotsopoulos, et al. (2017) proposed
a Computational Thinking Pedagogical Framework (CTPF), based on construc-
tionism and social-constructivism theories and it four pedagogical experiences:
(1) unplugged, (2) tinkering, (3) making, and (4) remixing.The review of litera-
ture reveals that various effective attempts has been made by the researchers and
teacher educators to conceptualize the concept of Computational Thinking and
its implementation in teaching learning process. The RRL had broadened the
comprehension OF Computational Thinking skills and gave insight to design
the essential steps for the CT as a Pedagogic approach for constructive learning.

In the present chapter authors have attempted to propose the essential skills of
Computational thinking as a pedagogical approach for Constructive learning.

EXPLANATION OF TOOL

The approach of Computational thinking for constructive learning is gener-
ic in nature. It may be applied as per the content of the subject. Each compo-
nent along with the skills are equally important. The facilitator may adopt the
skills as per the need of the content and learning outcomes.

)

DECOMPOSITION

COMPONENTS FOR COMPUTATIONAL THINKING

)

ABSTRACTION

)

DEBUGGING/
AMENDING

PATTERN ALGORITHM
RECOGNITION

@ @

< Contextualisation < T

Figure 1 - Computational Thinking for Problem-solving
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The facilitator guides learners to
perform three different
hands-on activities that
are examples of each
of the three
Newton’s laws of

groups, learners
determine the
Newton’s laws of
motion with the help of
the activities performed.

Learners observe the cause and
effect of the activities.

motion.

Decomposition Pattern
Recognition

Contextualisation

Algorithm Abstraction

Learners
recollect
everyday
phenomena similar
to each of the
performed activities.

Design in

Figure 2 - Generic form of Computational Thinking

A. Aim of the Tool

To equip the student teachers with the pedagogical approach for the
computational thinking skills.

B. Expected Outcomes
The teacher will be able to

Explain the computational thinking skills and their parameters.

Create lesson plans/ sessions based on the parameters for computational

thinking skills.

Design evaluation stages/ procedure during the implementation of the
computational thinking skills.

The learner will be able to

analyze the topic / content / issue.
Synthesis the topic / content / issue.

Demonstrate analytical, critical thinking, and creative thinking to some
extent.




50

C. Role of Teacher (Facilitator)

The role of teacher as a facilitator is to facilitate learning and hence has to be
proactive to form and provide the in advance planning with resource and ma-
terial need to make for the implementation. The computational thinking ap-
proach is analytical, creative, and critical in nature. The teacher has to work as
catalysts where he/she finds that students are stuck up due cognitive dissonance
and need to trigger the aspiration and motivation to complete the process of
learning through a computational thinking approach.

D. Role of Students

The students have to work in collaboration hence need to understand the
peers’ strength and limitations. The group of students having different capacity
and competency get involved and follow the instructions/ suggestions made by
the teacher (facilitator).

They have to make a presentation at the end of the learning process. They
have explained each stage clearly and their basis with references and substantial
evidence (Objective or subjective).

E. Steps to Use the Tool (In few content /topics they are interchangeable).

The educator should follow the below-mentioned steps to ensure proper us-
age of the pedagogical tool:
1) Identify the topics based on content analysis for computational think-
ing.
For e.g., the topics can be from the subject Science, Social Science.

PILLARS OF COMPUTATIONAL THINKING:

Contextualization

It refers to the context as the teacher has to give an overarching view and
need to educate about the topic / problem and concept as students would be
acquainted with what has to be done in the process. Prior planning needs to be
done by the teacher based on the topic / problem / concept.

Decomposition takes a complex problem and breaks it into more manage-
able sub-problems. By solving each potentially simpler sub-problem, we can put
the solutions together to arrive at a solution to the original complex problem.
You probably already do this in solving everyday problems like writing a paper
by breaking it into sections that can be individually written and put together.

For instance, teachers have a topic / problem on online learning issues and
resolution. How would you go about decomposing the problem to make it more
manageable? First, you would need to get the information / knowledge. This
would come from a variety of different sources. Teacher describes the concept
of online learning and ask the students do the review and note the observation
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with reference to the topic, students understand the problem / topic and initial-
ly first stage / pillar i.e. decomposition of the problem and subproblems with
reference to student and teachers and identifies the problems and subproblems
of the same.

A brief discussion is conducted by the teacher as a facilitator with students
to understand their perception and understanding of the problems based on the
same teacher asking to note subproblems. Students decompose the online learn-
ing issues and solutions into smaller or sub problems. How will you find a solu-
tion for effective online learning for the different strata of society like from vil-
lages, mountain areas or marginalized sections of society.

Teaching decomposition to young learners means that students are invited
into problem-solving scenarios. Teachers share the complex, multi-step problem
and facilitate conversations that help students to break it down. While students
at their schooling ages are not always developmentally ready for multi-step di-
rections or problems, they are ready to be exposed to models of adult thinking.
In doing this, students begin to develop a framework of strategic, computation-
al thinking.

Facilitators may try: Teachers might describe a scenario, such as planning a
birthday party, that involves multiple steps. This type of task can quickly become
overwhelming without an organized to-do list of smaller, more approachable
challenges. Students can help to break down the larger task, and the teacher can
help to draw or write a visual representation of their thinking, giving students
a mental map of how to solve similar problems in the future.

PATTERN RECOGNITION

When the problem is decomposed, we frequently find patterns among the
sub-problems, i.e., similarities or shared characteristics. Discovering these pat-
terns make the complex problem easier to solve since we can use the same solu-
tion for each occurrence of the pattern recognition.

So, let’s think about the problem related to network issues of village stu-
dents. For example, students use to climb the tree to avail network while online
teaching and learning. The sub problems were the network and data pack of the
student’s parents.

This entails finding similarities or shared characteristics within or between
problems and allows us to use the same solution for each occurrence of the pat-
tern.

Pattern recognition, as a cornerstone of computational thinking, begins with
the basic ABAB pattern creation that is taught in the primary grades and extends
to more complex layers of thinking. Pattern recognition invites students to an-
alyze similar objects or experiences and identify commonalities. By finding what
the objects or experiences have in common, young students can begin to devel-
op an understanding of trends and are therefore able to make predictions.
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Facilitators may try: To teach students to recognize patterns, you might be-
gin by investigating trees. What do all trees have in common? They all have a
trunk. They all have roots. They all have branches. While there are many differ-
ences between types of trees, these components are present in all trees.

ABSTRACTION

Data representation and abstraction involves determining what characteris-
tics of the problem are important and filtering out those that are not. From this,
we can create a representation of what we're trying to solve.

The important characteristic of the problem is the network issue of the stu-
dent during the online teaching learning process. As it was found that most of
the students are either from outskirt/village and mountains and network issues/
congestion. However, the only important characteristic for the purpose of on-
line learning is to determine the network issue.

Abstraction is focusing on the information that is relevant and important. It
involves separating core information from extraneous details.

Facilitator may try: In primary classrooms, teachers naturally teach kids the
concept of abstraction with literature as they identify the main idea and key de-
tails. To take this one step further, teachers can encourage students to hunt for
information, clues, or treasures by giving them a goal as they approach a book
or even an experience.

As students listen to a speaker during a school presentation about dental hy-
giene, a kindergarten class might be hunting for details about brushing your
teeth. By teaching abstraction to the students’, they are able to sort through all
of the information available to identify the specific information they need. This
is an invaluable skill as students read larger texts and are presented with more
and more complex information.

Information Literacy is the ability to think critically and make balanced
judgements about any information we find and use.

Information Literacy skill is utmost important in today’s context and needs
to be trained to the students as most of the data and information is made avail-
able through the web resources hence the Accuracy, Authority, Objectivity,
Currency, and Coverage are important to check the validation of the data and
information.

ALGORITHM

An algorithm is a set of step-by-step instructions of how to solve a problem.
It identifies what is to be done (the instructions), and the order in which they

should be done.

For instance:
* Network issue for online learning
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* At the first student will find the application with low band width
* Ask the student to download Jitsy app

* Orient the basic functions

* Apply and share

Algorithmic thinking involves developing solutions to a problem. Specifically,
it creates sequential rules to follow in order to solve a problem. In the early grades,
kids can learn that the order of how something is done can have an effect.

Facilitator may try: To present this idea to students, you might ask them to
think about making a sandwich. What should we do first? Second? What if
put the cheese and lettuce on my sandwich before I add the mayonnaise? Con-
versations about sequence and order develop the foundations of algorithmic
thinking.

To get students thinking in algorithms, invite them to design the path from
their classroom to the gym by detailing a series of steps. Then, let them try it
out! Additionally, invite students to think about their morning routine. What
steps do they take to get ready for school each morning? How would the order
impact the outcome? Asking students to consider how inputs change the out-
come encourages them to be reflective in their thinking and to make changes to
their plan to achieve the desired result.

DEBUGGING/ AMENDING

Refers to Detecting Errors by various methods and techniques. Reviewing
the phases with reference to contextualization. The debugging / amending is an
important component as it helps to review and detect the errors to find solu-
tions through the algorithm. There is no perfect solution to the problem / issue
as it may change as per the time and context hence detecting the errors is essen-
tial and after the detection relate to the contextualisation and find the right solu-
tion / answer.

F. Assessment

The assessment of a Computational thinking as a pedagogical approach de-
pends on a predetermined set of rubrics, which incorporates the core aims of
the technique. The rubrics entail the allocation of marks from 1 to 5, depending
on the learner’s performance.

* Allocated time: Overall 4 sessions in the classroom and home assignment

(Subject to the content).

* Classroom Setting or place layout — A classroom can be set in groups of
four to five students. The blended approach may be adopted based on the
content selected for learning.

* Organization questions (if any).
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* Necessary materials — the reference material of the resources to create con-

textualization and understanding of the problem and concepts.

*  Number of participants — Four member for each group.

TABLE
Sample of the Rubrics
Rubrics Excellent | Good | Satisfactory | Average | Need to
motivate

The student engages in
the contextualization
process and exhibits
analytical / critical

thinking skills.

Students display / exhibit
analytical thinking skills
during the decomposition
of the topic / unit.

Students display / exhibit
analytical thinking

skills during the pattern
recognition of the

topic / unit.

Students display / exhibit
analytical thinking

skills / Critical thinking
skills during the
Abstraction of the

topic / unit.

Students display / exhibit
analytical thinking skills
during the Algorithm of

the topic / unit.

Students display / exhibit
analytical thinking /
Critical skills during the
Debugging / Amending
of the topic / unit.

The learner understands
Computational Thinking

and was active during the

entire process.
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CONCLUSION

The 4™ Industrial Revolution is a fusion of advances in artificial intelligence,
robotics, the Internet of Things, and more... We often are faced with a disjunc-
tive differentiating technological thinking from human thinking. Nonetheless,
this chapter teaches us the traits and applications of computational thinking and
how it can be an adequate pedagogical tool to promote creativity, critical, and
analytical thinking skills in secondary schools.

Computational thinking creates the adequate environment to solve a prob-
lem by thinking scientifically. Once the challenge is presented to the students,
the teacher has to guide his pupils through the contextualisation of the problem,
to later decompose its different parts in order to recognise a pattern. This organ-
ised thinking develops the analytical and critical thinking of the students as they
are able not only to recognise common patterns in different scenarios and con-
texts, but they are also able to follow a set of instructions to reach a well-struc-
tured solution. In our current societies characterised by dynamism, intercon-
nection, and promptness, being able to contextualise and recognise common
trends and patterns is a required competence to thrive personally and profes-
sionally.
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CHAPTER 4

Concept Formation for Enhancing
Students’ Analytical, Creative,
and Critical Thinking Skills

Indra Odina & Anna Stavicka

INTRODUCTION

The Industrial Revolution 4.0 has resulted in the necessity to develop and
implement new practices in all education cycles. It both poses the opportunities
and challenges at both individual level and the society at large. Therefore, the
emerging issues are related to the necessity to adjust to this new situation, which
is one of the objectives for the educators, namely, equipping the teachers and
students with the knowledge, skills, and attitudes relevant to successfully func-
tioning under new circumstances. “The 21st century university student will not
experience the kind of classroom that her instructors did” (Yacobucci 2012: x).
The transversal skills — problem-solving, critical and creative, communication
skills, analytical thinking, etc. — these are just some of the skills to be acquired
within the study process. The “static body of knowledge” does not work any-
more (Ibid.). Therefore, “a larger percentage of the course devoted to providing
students with opportunities to work with concepts, practise skills, and develop
their own understanding of course material” should be developed (Ibid.). Ap-
parently enough, also the study environment will have to be transformed into
the collaborative platforms being student-centered and promoting cooperation
skills at the same time. Furthermore, it is obvious that the new technologies
should be integrated into the designed courses (Yacobucci 2012; Lase 2019).

THEORETICAL BACKGROUND

The effectiveness of functioning in the new environment largely depends on the
quality of teacher preparation to implement the new education practices incorpo-
rating digital literacy (Lase 2019) and transversal skills among the others. “Educa-
tion 4.0 is a response to the need for the Industrial Revolution 4.0, where humans
and technology are converging to create new opportunities creatively and innova-
tively” (Lase 2019: 49). Fisk (2017) proposed 9 trends related to Education 4.0:



60

* The physical environment is becoming less important within the education
process. The learner is equipped with opportunities to learn anywhere and
anytime provided the development and implementation of remote learning
and other related practices, such as, e.g., flipped classroom.

* Learning is increasingly becoming student-centred providing the opportu-
nities for personalized input.

* Students are having a choice to decide upon the study form appropriate to
their individual needs.

* Project-based learning is becoming one of the central approaches to achieve
the objectives.

* Students are increasingly engaged in gaining hands-on experience.

* New assessment types are being developed in response to the necessity to
implement the new practices in the delivery of the study courses.

* Students’ viewpoints and opinions are becoming of topicality in designing
the new study courses.

* The teachers have to reconsider their roles within the education process
(e.g., facilitators).

* Students are facing the necessity to critically assess the data they come across
dealing with the diverse information (Fisk 2017).

Having taken into account the theoretical basis for the development of the
study tools for the Education 4.0, the “concept formation” tool was chosen to
promote the acquisition of 21st century skills.

Concept Formation is an inductive teaching strategy that helps students form
a clear understanding of a concept (or idea) through studying a small set of ex-
amples of the concept (Parker 2016). Belonging to Information Processing Fam-
ily Models, it increases students’ ability to think divergently and flexibly, build
concepts and organize information (Joyce et al. 2015). Concepts make up the
“backbone” of minds. Concepts are defined as cognitive abstractions which rep-
resent classes of things, events, or ideas. In general, concepts are seen as natural
semantic categories which help to unite things, qualities, and occurrences on
the basis of a similarity of characteristics (Seel 2012). Acquiring a new concept
account for knowing more and beyond the definition of a term acquiring the
concept based on the examples. “This is deep conceptual learning rather than
superficial knowledge of a vocabulary word” (Parker 2016: https://teachinghis-
tory.org). In implementing this tool, it is crucial to keep in mind that “a concept
is defined by critical characteristics shared by all examples of the concept”. There-
fore, examples should comprise all these critical characteristics (ibid.). Some
concepts are concrete and straightforward, while other concepts are more ab-
stract. Concrete concepts are learned more quickly and easily than abstract ones

(Ormrod 2012).
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Explanation of the tool

Concept Formation is a great way for students to understand the concept
of something new. A concept is defined by the critical characteristics shared
among all examples of it. Students discuss what makes these examples
unique or important for themselves in relation to other things. They re-
view sets of examples, and then make deductions about related concepts on
their own through these studies without any help from others or resources
outside themselves. The implementation process of the tool involves the
following steps: enumerating and listing (mental operation: differentiation),
grouping and exploring relationships (identifying and abstracting) and la-
belling and categorising (determining the order). It can be performed on
three levels depending on mental functions the teacher wants to activate,
or the students are able to perform and the nature of concepts chosen. See

Table 1, 2 and 3 (based on Joyce et al. 2015).

Table 1. Level 1 Concept formation

Activity Mental operations Eliciting

Enumerating Differentiation What did you see?
Listing Hear? Notice?
Grouping and exploring Identifying common What belongs together?
relationships properties, abstracting What picture does it

create in your mind

Labeling categorising Determining the What would you call these
hierarchical order groups?
What belongs to what?
Table 2. Level 2 Interpretation of data
Activity Mental operations Eliciting

Identifying critical
relationships

Differentiating

‘What did you notice? See?
Find?

Exploring relationships

Relating categories
Determining cause-effect

Why did this happen?

Making inferences

Going beyond
Finding implications

What does this mean?
What picture does it
create in your mind?
What would you
conclude?
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Table 3. Level 3 Application of data

Activity Mental operations Eliciting

Predicting explaining Analysing retrieving What would happen if?

Hypothesizing

Supporting Causal links Why do you think this
would happen?

Verifying the prediction | Logical principles What would it take for
this to be generally true?

Aims of the tool — 1) to form students’ understanding; 2) to make deduc-
tions; 3) to help students understand the fundamental building blocks of
something and allow to see connections between different things; 4) to fos-
ter students’ creativity while giving students an opportunity to develop their
own thinking and meaning-making.

Expected outcome — generated data to be classified, grouped, and labeled
or different open classifications of the provided data, there is no one correct
answer. Good for vocabulary building and developing students’ research

skills.

Allocated time — 30 to 40 minutes (depending on the choice of 7 or 10
steps, as well as concepts — how concrete or abstract they are and how famil-
iar they are to students).

Setting, place layout — students working in groups from 3 to 5; the group
has got a specified working place — separate table per group.

Necessary materials — one set of concepts per group (self-made cards, realia)
with guidelines of task performance in case this is meant for self-directed
learning.

Number of participants — whole class in small groups of 3-5, not limited
number of groups, but each group should have a set of materials and work-
ing place.

Role of students — productive and creative, students enumerate and list sam-

ples, group them and label.

Role of teacher — active observer, information elicitor. Teachers would
choose for students to do a concept formation activity if it didnt matter
very much if they came up with the same concept as scientists or not (if a
teacher is mostly interested in students’ thinking), or if the science concepts
would almost certainly be formed. In other words, the teacher would use it
when the particular concept didn’t really matter, or when the results would
be relatively unambiguous. This is a good tool to use to help students un-



63

derstand how much things are classified in regular life and how there are
different rationales for different classifications.

Steps to use the tool — depending on the starting point, there are 7 or 10
process steps, namely: listing, observing, examining, grouping, labelling,
creating.

Concept formation (Version 1)

1.

Divide the students into small groups (3-5 students per group)

The group should have their own working space — face-to-face: preferably
round table;

online: breakout rooms and google document slide; use

https://www.randomlists.com/team-generator

. Provide the students with a number of items to classify. These items could

be real objects, i.e., seeds, “thoughts”, ideas, or words.

e.g., No.1. How would you group these words and why?

buké kruh pa ogia leipd pain hobz pdo kenyér
ne6 bara aran hlieb Ywpui maize ne6 Brot duona

Ask the students to organize the items into groups according to characteris-
tics of their choice (10 to 15 minutes).

Ask students to discuss their grouping rationale.

. Ask students to label and categorise groups (padlet.com can be used).

When classification is complete, have each group explain their grouping ra-
tionale to the class and show which groups contain which items (2 minutes

per group).
e.g., groups according to
the number of letters
the use of symbols
the meaning of words
the number of consonants

the language trees

In order to have the students evaluate the general usefulness of their group-
ing rationale, provide them with other items to see if they can be fit into the
established groups (10 minutes).

brgd braud pande molde xna6 xni6 chleb hljeb brood
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Follow-up activities: As all the words mean “bread” in various languages,

the students can be given the assignments to explore these languages, match
with countries, find out what bread means to them, how bread is made, etc.
Concept formation (Version 2)

1.

10.

Students are asked to brainstorm for 3 minutes and put down on their
notes, e.g., all possible countries / birds / fruit / values / geographical ob-
jects they can mention (choose only one).

Students are asked to count items and line up according to their numbers.
Divide the students into small groups of 4.
Assign roles: question asker, presenter, timekeeper, moderator, note keeper.

If the roles are used for the first time, the students should be given role
descriptions, e.g.,

A QUESTION ASKER is the person who has rights to turn to the tutor
with the question if there is something you cannot find out the answer in
your group.

PRESENTER does all kinds of presentations.

TIMEKEEPER is the person with the watch / phone and who follows the

time and instructions.
MODERATOR leads the group work.

NOTE KEEPER carries out all the written tasks of the group.

Each group is given 40 slips of paper, they have to compare the items in
their notes and come up with 40 genuine ones, each item is to be written
by the secretary on a separate slip of paper.

Ask the students to organize the items into groups according to character-
istics of their choice.

Ask students to discuss their grouping rationale.
Ask students to label and categorise groups.

When classification is complete, have each group explain their grouping
rationale to the class and show which groups contain which items.

In order to have the students evaluate the general usefulness of their group-
ing rationale, ask them to provide another 10 items to see if they can be fit
into the established groups.

* Assessment — to assess students’ understanding of the concept, have
them explore new examples and identify those that contain the critical
characteristics of the concept and those that do not. Students’ work can
be assessed by analyzing how they perform the following concept forma-
tion steps: listing, observing, examining, grouping, labelling, creating,
defending one’s point of view.
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e Students feedback:

“This tool is structure oriented. It involves comparative thinking, symbolic rep-
resentation and logical reasoning.”

“Concept formation is not related to simple recall; it must be constructed.”

“It encourages critical and creative thinking, communication, and independent
learning. Inculcates personal and social values and skills amongst the students if they
work in a positive way with their peers.”

“Concept formation develops students’ abilities to observe items thoroughly. It
helps them discover the methods of classification.”

“By concept formation tool, I learned the word bread in many different languag-
es, because while working in groups we needed to figure our what was common be-
tween many given words - and as it turned out, they were all the same word “bread”
but in different languages. This kind of task helps students to brainstorm their ideas
about a topic that they probably have zero knowledge of. For example, the chosen
languages were very specific and less known, so the task was challenging. Working in
groups helped put the puzzle pieces together, each of us gave some ideas or informa-
tion that we could work on til it made sense.”

“First idea that inspired me was the task where me (and our group) had to match
a list of words and try to find similarities. (One step concept formation — grouping
different words in categories) with no wrong or right answers. In our group we
matched them by number of letters and umlauts (Umlaut is a mark used over a vow-
el, to indicate a different vowel quality). It inspired me because I could essentially
use this activity for teaching English, but also for different subjects.”

Visualized examples (the works of students classifying the words of bread in
several languages).

5 burti
; 4but 6 burti
3 burti o~
2 burti Valrzl.(r
. ogia duona hljeb AR
2 xni6 j o __
ne ..;—'E'- ) H
Pa s hlieb le
a hobz aran Xns6 gize m
o . .
buké wwpi brod braud brood
kruh bara
isia chleb

Figure 1 - Classification according to the number of letters (2 letters, 3 letters, 4 letters, 5 letters, 6

letters, many words)
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buké kruh
pa ogia
leipa pain hlieb
hobz pdo kenyér
bara aran duona
maize Brot brgd
braud
pan de molde chleb
hljeb brood

Aeb neb
XASI6 XAiID

Figure 2 - Classification according to script (Latin script, Greek script, Cyrillic script)

Valodu grupas

Skandinavu,
Eiropiesu

\

xna6  neb brgd Brot
XNi6 brood p3o

v
chleb -

Figure 3 - Classification according to the language groups (Slavic, Scandinavian, Baltic, Oriental

Language Group)
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Maize - Maize -
sakumburts "b" sakumburts "k"

brood

Brot

brgd kruh
braud kenyér

buké

bara

MAIZE

Atskirigi
nosaukumi

Maize - pirma
n n

burta skana ir "p

leipa
pain
aran
maize duona

pan de molde
pa ogia
Ywpt

pao

Maize nosaukumi -
[Tdziga izruna

neb

neb
xnAa6
chleb
Xni6
hljeb
hlieb
hobz

./

Figure 4 - Classification according to pronunciation (starts with letter “b”, starts with letter “k”, starts

« »

with letter p”, other names, similar pronounciation)

CONCLUSION

The above-stated examples accompanied by the brief theoretical background
are aimed at shedding light upon the implementation of the “Concept Forma-
tion” tool for in-service and pre-service teachers. Based on the information pro-
vided in this chapter, the conclusion can be drawn that the “Concept formation”
is crucial within the teaching and learning process provided that these are the
building blocks for the students to understand the connections and distinguish
among categories built within the inductive approach application. In addition,
it is crucial to highlight that through categorizing objects, ideas and events peo-
ple/ students make sense out of the world.
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CHAPTER 5

Debate for Critical Thinking

and Communication

Letizia Cinganotto

INTRODUCTION

“I was a very poor student and also had a discipline problem until the age of
eleven. I was invited to be in a Debate. It changed my life” (Alfred C. Snider, in
Cattani, 2011, p. 91).

The quotation is by Alfred Snider, considered the “father” of debate and it
shows the potential of this strategy which can change one’s life. In fact, discov-
ering the power of communication, public speaking and oracy can make the
difference in daily life and can change the way one interacts and behaves in any
social context.

Debating is defined as an oral exchange which usually takes place between
two teams, the proposition team, and the opposition team, defending their po-
sition in favour or against a motion or claim, launched by the teacher.

Therefore, the claim or motion is a sentence that can be debated both for
and against, representing the starting point of the discussion. Supporting one’s
position with solid arguments referring to authoritative sources is one of the pil-
lars of debate.

Debating leads students to reason, to develop critical thinking skills, to an-
chor their own considerations to data or sources that justify them, to listen to
their companions in an attentive and active way, so that they can build their
own arguments. In fact, active listening is crucial, as the students will build their
own intervention starting from the rebuttal of the opponent’s speech. A debate
can help develop active citizenship and acquire the concept of democracy; more-
over, it will help students develop elasticity and mental plasticity, allowing them
to identify with others’ ideas and then return to their own with greater critical
awareness and with the inevitable enrichment that follows the exchange of ideas,
opinions, and points of view.

Debating on political, economic, ethical issues or even on curricular disci-
plinary topics has a strong formative and cultural power, regardless of the spe-
cific subject matter.
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Engaging in debates can help develop the students’ critical skills, from the
LOTS or Lower Order Thinking Skills, a less elaborate set of thinking skills, to
the HOTS or Higher Order Thinking Skills, which are more complex and chal-
lenging, according to Bloom’s taxonomy, facilitating both “slow” and “fast”
thinking (both “system 1” and “system 2”), to quote Kahneman (2012).

THE VALUES OF DEBATING

Alfred Snider is the author of “The code of the debater”, an important
document, showing the pedagogical values of debating, which needs to be based
on the respect of a wide range of values, highlighting the formative dimension
of this strategy. In fact, persuasion and the power of argumentation using the
appropriate style, register, tone of voice and non-verbal language should be cho-
sen over coercion and verbal violence.

The code of the debater is as follows (Snider, 2008, p. 16):
I am a debater.

1 attempt to be worthy of this title by striving to observe the code of the debater.

For myself
1 will research my topic and know what I am talking about.

1 will respect the subject matter of my debates.

1 will choose persuasion over coercion and violence.
1 will learn from victory and especially from defeat.
1 will be a generous winner and a gracious loser.

1 will remember and respect where I came from, even though I am now a citizen of

the world.
1 will apply my criticism of others to myself-
[ will strive to see myself in others.
[ will, in a debate, use the best arguments I can to support the side I am on.

L will, in life, use the best arguments I can to determine which side I am on.

For others
1 will respect their rights to freedom of speech and expression, even though we may
disagree.

1 will respect my partmers, opponents, judges, coaches, and tournament officials.
1 will be honest about my arguments and evidence and those of others.
1 will help those with less experience because I am both student and teacher.

[ will be an advocate in life, siding with those in need and willing to speak truth
1o power.
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According to Snider, these are the main features of debate:
* Debating is fun

* Debating is a sport

*  You control debating

* Debating creates the skills you need for success wherever your life may lead you
* Debating can give you the power to change your world and yourself

* Debating is for everyone.

EXPLANATION OF THE TOOL: FORMATIVE AND COMPETITIVE
DEBATE

Debates can help us rediscover the power of words and of face-to-face verbal
interaction, in this society which is increasingly pervaded by the use of digital tool
and social network for interaction and communication. We live in the era of Com-
puter-Mediated Communication, in which most of our ideas, intentions, thoughts
and desires are conveyed through a multimedia and digital channel. Therefore, it
is crucial to rediscover “the power of talk in the digital age”, as Sherry Turkle states
in her beautiful best-seller “Reclaiming Conversation”: “face-to-face conversation
is the most human and humanizing thing we do” (Turkle, 2016, p. 3). Debates
can be a way to enhance the power of language and dialogue.

There is a wide range of debate formats in the literature, many of which are
based on the intrinsic competitive value and aim at local, regional, and nation-
al competitions.

The Competitive Debate category can have different formats and the major-
ity of them get inspiration from the Parliamentary Debate, stemming from the
Anglo-Saxon Parliamentary Debate, which imitates parliamentary debates (“This
House believes that...”).

The most common competitive format is the “World Schools Debate Cham-
pionship”, also adopted in the Italian Debate Olympiad, which is based on strict
rules and roles. Specifically, the roles provided are as follows:

* two teams consisting of 3 debaters each (proposition team and opposition
team);

* achairman / chairwoman who gives the floor to the speakers;

* atimekeeper, who keeps the time of each round, generally 8 minutes, except
for the final reply which is 4 minutes;

* the jury, whose task is to assign a score to each debater based on an evalua-
tion rubric; the sum of the scores will decree the winning team;

* a coach for each team, who helps the debaters in the construction of the
strategy and in the choice of arguments to be used for or against a particular
motion;
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* the audience, who generally attends the debate without taking the floor.

An important phase of the debate is the so-called “research laboratory”, which
consists of finding resources, data, facts and figures to be mentioned during the
speech in order to strengthen and support it with evidence. The research usual-
ly takes place from a holistic perspective, before knowing which team the de-
baters are in. In this way they will be ready to defend both positions and over-
come possible prejudices, stereotypes, or misconceptions. The use of technologies
to find resources and information is crucial: information literacy and digital
literacy play an important role in order to be able to distinguish authentic and
valuable resources from fake news.

In the so-called “Formative Debate”, in addition to the roles provided by the
Competitive Debate (the two teams, whose number can be more than three, the
timekeeper, the chairman / woman, the jury), it is usually recommended to as-
sign other roles, in order to be as inclusive as possible. Each student can take the
role he/she prefers, according to his/her own preferences and learning styles.

Riccardo Agostini (2018), coach of public speaking and debate in schools,
suggests introducing some very interesting and useful roles, even in the training
sessions of competitive debates:

* “the general evaluator”, who evaluates in a comprehensive way all the inter-
actions and actions of the various actors of the debate, offering suggestions
for improvement, highlighting weaknesses and criticalities;

*  “the director of improvised speeches”, who supports the debaters in the or-
ganization of the impromptu or improvised speech, which is a particular

type of debate also adopted in the National Debate Olympiad;

* “the person in charge of grammar”, who notes down possible critical points
from a linguistic point of view (possible mistakes in the performance), in
order to discuss them in a dedicated session and reflect together on possible
alternatives or improvements;

* “the person in charge of fluency”, who is responsible for highlighting spe-
cific features which can impact fluency (for example, the use of “fillers”,
such as “um,” “that is,” “then,” etc.), with the aim of helping improve the
naturalness and fluency of the speech.

A very common role in the “Formative Debate” is the documenter: one or
more students will be given the task of documenting the different steps of the de-
bate using a wide range of media: notes, videos, audio, etc. This material will be
fundamental during the final debriefing, aimed at activating students” reflection
and meta-cognition, also referring to the collected documentation. It is a guided
discussion that will lead to identify strengths and weaknesses of the different de-
bating rounds and promote continuous improvement. The choral discussion will
also foster peer feedback, allowing students to learn from each other.
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Formative debates are extremely flexible and can be used to revise and rein-
force concepts and content or as an alternative to a test, to be graded by the
teacher.

A formative debate can also lead to negotiation, discussion and to new pos-
sible solutions, compared to the two opposing positions at the start: by listening
to the other’s position, a debater can even change his/her original position (Cin-
ganotto, 2021).

THE WSD FORMAT

Opver the years, the World Schools Debate Championship (WSD) has grown
in popularity and has become one of the most popular competitive debating
formats in high schools and universities throughout the world. The vehicular
language is usually the national language and/or English. Internationally, the
most common is English, however, there are international tournaments orga-
nized in Spanish, Arabic, Russian.

Each debate has two teams, which compete by defending the position for or
against a particular claim or motion. The first team can be defined as “Proposi-
tion”, “Affirmative”, or “Government”. The opposing team is generally referred
to as the “Opposition.” Each team has three debaters, who usually have one
8-minute speaking turn and alternate starting with the first debater from the
pro team. Each team’s closing argument is typically half the length of that of the
regular speeches. The length of the speeches can be modified according to the
specific rules.

Each team must convince the jury that their argument is the strongest, so
they must make solid logical points and present them in an interesting and per-
suasive style.

The debate opens with the first speaker from the pro team, whose arguments
are entirely new. As the debate progresses, more and more time is spent refuting
the positions of the previous speakers, and less and less time is spent addressing
new issues: rebuttal becomes crucial. The closing argument will be a summary
of the arguments made by the team throughout the debate.

The pro team is the first to speak, generally beginning with the phrase “This
House believes that...” (THBT).

Then speakers from the “pro” team and the “con” team will alternate, accord-
ing to the scheme and the times indicated in the diagram below. The judges (ad-
judicators) will score the individual debaters according to a predefined rubric
and determine the winning team and the best debater.

During the main speeches, the opposing team can ask questions, which are
called “Points of Information” (Pol): the speaker can accept or reject it. The Pol
brings about a major change in the role of the debaters: they are required to ac-
tively participate at all times, from beginning to end, not only during their

speech.
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Chairperson
and
Timekeeper

Order of speeches
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v
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Chief
adjudicator

O O O

Figure I - The setting of the WSD

Adjudicator Adjudicator

DEBATE IN ITALY

Debate' has been included among the Ideas of the Gallery of the “Educa-
tional Avant-Garde” movement, an Italian educational movement made up of
different innovative ideas relating to methodologies, organization and learning
environments. The movement was founded in 2014 by INDIRE (the Italian
Institute for Documentation, Innovation, Educational Research), in collabora-
tion with an ever-expanding network of schools, with the aim of creating a com-
munity of teachers and school leaders eager to experiment, disseminate and im-
plement innovation from a holistic point of view: more than 1300 schools belong
to the network nowadays.

Debate has the characteristic of being very flexible and dynamic, able to mo-
tivate and entertain students, from primary school to university, with the ap-
propriate adaptations in terms of format, rules, timing, etc.

Unlike the Anglo-Saxon and American educational system, where debates
are considered as a separate subject, in Italian schools debates are mainly adopt-
ed as cross-curricular methodology, which can be used across all subjects in the
curriculum or in transversal projects. They can be used for revising and reinforc-
ing content and knowledge, or as an alternative to testing, with evaluation ex-
pressed through grades or through descriptive qualitative judgments.

Debates can be adopted by a single teacher, by two or three teachers in col-
laboration, by a department or by the entire school.
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National Debate Olympiad has been promoted in Italy by the Ministry of
Education since 2017, with the first tournament in English in 2022 (Cinganot-
to et al. 2021).

DEBATE FOR LANGUAGE LEARNING AND CLIL

“Language specialists increasingly recognize the value of debate as a means
of facilitating advanced-level foreign language uptake and overall discourse de-
velopment” (Davidson, 2014, p.8).

Debate can represent a powerful tool for language learning and teaching,
enhancing fluency and WTC (Willingness to communicate), as it can be con-
sidered an example of meaningful task to accomplish in order to persuade the
jury or the audience.

According to the oracy framework by Voice21* in Fig. 2, debate has an im-
pact on four dimensions:

- Physical dimension (body language and non-verbal communication)

- Linguistic dimension (vocabulary, style, register)
- Cognitive dimension (reasoning and thinking skills)

- Social and emotional dimension (cooperation, active listening, confidence).

&
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Figure 2 - Oracy framework
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According to Rybold (2006), debating in a foreign language can help foster
the linguistic skills in an integrated way, enhancing the four modes of commu-
nication defined by the Companion Volume of the Common European Frame-
work for reference of languages (2020): production, reception, interaction, me-
diation.

In particular, Rybold suggests the impact of debate as follows:

e Ice-breaking: in the ice-breaking phase of the lesson, debating on controversial
topics may help overcome anxiety and foster Willingness to communicate;

* Listening: active listening is crucial to understand the speech of the opposing
team in order to plan the rebuttal or refutation;

*  Speaking: regular practice of debate will improve fluency, pronunciation and
vocabulary, enhancing the students’ speaking skills;

* Reading: students have to prepare themselves for taking part in debates by
searching for information, resources, facts and figures: reading literacy is
therefore crucial to understand and apply knowledge and content to the
debate strategy;

*  Writing: debaters can develop writing skills as students will take notes, jot
down a draft of their speech, use diagrams and graphs to summarize content
etc. A useful exercise which is often assigned to foster writing debating skills
is a position paper: like a debate, a position paper argues one side of an issue,
addressing multiple aspects and presenting them in a way that is easy for the
audience to understand and to perceive as valid, supported with persuasive
evidence.

Written debates can also be practiced with the help of specific webtools such
as Kialo, Tricider or Parlay, which have become popular during remote teaching
and learning in Covid-19 times.

Debating will have a strong impact on literacy and on academic language
(CALP, Cognitive Academic Language Proficiency), using the proper register,
style, and vocabulary to express specific cognitive discourse functions (Dal-
ton-Puffer 2013, 2016) linked to the topic of the debate. In fact, a debate can
be integrated into a lesson plan aiming at developing a wide range of commu-
nicative functions such as reaching agreement in a team, supporting a point of
view with evidence, expressing agreement, or disagreeing (Cinganotto, 2019).

Debates can also represent an effective way to implement CLIL methodology
(Content and Language Integrated Learning) (Cinganotto, 2016; Cinganot-
to, 2021), as a claim about a curricular subject is explored, investigated, and
discussed in a foreign language, co-constructing knowledge within the team
of debaters. In fact, CLIL entails active learning of subject content in a for-
eign language through a wide range of student-centered teaching strategies
and techniques and debate can be mentioned as an example of them. A CLIL
debate is often organized by the so-called “CLIL team”, made up by the sub-



77

ject teacher and the foreign language teacher, working together for the success
of the initiative.

MUN

The “Model United Nations” (MUN?) is the international program that con-
sists of the simulation of the UN parliamentary sessions, where the role of am-
bassadors is played by students. Each participant represents a different country
and must faithfully respect its values and interests to be expressed in a position
paper. The objective is to negotiate and obtain the approval of documents (“Res-
olutions”) that favor the assigned country, while also considering the interests
of the community.

It is a “cooperative competition” in which participants will learn about a
country and focus on the major issues of international politics.

The potential of MUN is enormous:

* it is a very innovative teaching model, allowing students to acquire
knowledge on issues of global interest in a foreign language, and guiding
toward an effective and meaningful use of the language;

* it helps to improve the students’ English language skills, as English is the
official working language of the UN;

* it helps develop leadership and team working skills, thanks to the acquisi-
tion of negotiation techniques and strategies;

* it fosters the development of an overall vision of global phenomena that can
guide future choices.

The following suggestions are usually given to delegates in training sessions:
* clearly state whether you are for or against a Resolution

* explain your reasons in one sentence or word
* select three operative clauses that support an opinion.

The simulations usually last three days, and on the last day the Resolutions
adopted by the different committees will be voted on in a plenary session in the
presence of all participants. During this plenary, the best delegates will be award-
ed with an honourable mention.
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THE TED-ED FORMAT

Ted* (an acronym for Technology, Entertainment, Design) is a non-profit
organization whose goal is to spread ideas of value (worth spreading), different
points of view that can change people’s lives. The TED program was founded
in 1984 in California, with the format of a four-day conference.

Over the years, the initiative has expanded globally and is now held annual-
ly in Vancouver as a multidisciplinary conference, bringing together important
speakers to share innovative ideas and projects, and building a global commu-
nity of innovators.

The use of Ted Talks in education has been extensively experimented in
various formal and non-formal contexts, from secondary to tertiary education.
In particular, some studies (Romanelli et al., 2014) have highlighted the poten-
tial of this format in the academic field, as an excellent alternative to the
traditional “lecture”, which often takes on the characteristics of a transmissive
and dispensational lecture, without effective student participation. The Ted Talk
format could be used for reflection and critical analysis of videos already avail-
able on the repository. Ted-talks can also be recorded by the students themselves
and uploaded on the school You-tube channel, representing effective examples
of public speaking.

Ted-Ed offers not only authentic content, drawing-on-videos tools on the
platform, but it is also possible to build a training path full of ideas and insights
relating to the video itself, according to the following steps:

*  Watch: the video of the Ted Talk can be manipulated and edited, inserting a
title and additional texts;

*  Think: the student is asked, after watching the lesson, to answer multi-
ple-choice or open-ended questions; the answers are saved and can be mon-
itored by the teacher;

* Dig Deeper: additional resources that the teacher can relate to the video to
further explore the specific topic;

*  Discuss: for each video, the teacher can open several discussions, eliciting
reflections, opinions, ideas from students on the topic of the lesson.

Assessment

In a formative debate, assessment can be conceived as an alternative to an
oral test to be graded by one or more teacher. This is similar to the CLIL debate,
where both the subject teacher and the language teacher can be involved in the
assessment process, taking into account both the content and the language, based
on specifically designed rubrics, generally including the following criteria:

4. https:/[www.ted.com/
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* Content: the arguments and examples used;

* Style: the language, the voice, the style and the register;

* Strategy: the level of engagement, the response to other people’s arguments
and structure, the coherence of the team.

The following linguistic components can also be taken into account in a ru-

bric:

*  Vocabulary

e  Grammar

* Prosodic aspects (pronunciation, stress, intonation)

* Cobherence of the speech and references to other arguments.

Debates for foreign languages can be assessed and self-assessed as suggested
by a specific scale provided in the Companion Volume of the Common Euro-
pean Framework, reported below:

Sustained monologue: putting a case (e.g. in a debate)

c2 No descriptors available; see C1
Can argue a case on a complex issue, formulating points precisely and employing
emphasis effectively.

c1 Can develop an argument systematically in well-structured language, taking into account
the interlocutor's perspective, highlighting significant points with supporting examples
and concluding appropriately.
Can develop an argument systematically with appropriate highlighting of significant
points, and relevant supporting detail.
Can develop a clear argument, expanding and supporting their points of view at some

B2 length with subsidiary points and relevant examples.
Can construct a chain of reasoned argument.
Can explain a viewpoint on a topical issue giving the advantages and disadvantages of
various options.
Can develop an argument well enough to be followed without difficulty most of the time.
Can give simple reasons to justify a viewpoint on a familiar topic.

B1 Can express opinions on subjects relating to everyday life, using simple expressions.
Can briefly give reasons and explanations for opinions, plans and actions.
Can explain whether or not they approve of what someone has done and give reasons to
justify this opinion.
Can explain what they like or dislike about something, why they prefer one thing to

A2 another, making simple, direct comparisons.
Can present their opinion in simple terms, provided interlocutors are patient.

Al No descriptors available

Pre-Al | No descriptors available

Figure 3 - Debate in the CEFRCV
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The example of rubric reported below can be used to assess classroom discus-

sion and formative debate.

Classroom Debate Rubric

supported with
several relevant
facts, statistics
and/or examples

supported with
relevant facts,
statistics and/or
examples

with facts,
statistics and/or
examples, but the
relevance of some
was questionable

others were not

Criteria 5 points 4 points 3 points 2 points 1 point Total
Points

Respect for All statements, Statements and Most statements Statements, Statements,

Other Team body language, responses were and responses responses and/ responses and/
and responses respectful and were respectful or body language | or body language
were respectful used appropriate | and in appropriate | were borderline were consistently
and were language, but language, but appropriate. Some | not respectfu
inappropriate once or twice there was one sarcastic remarks
language body language sarcastic remark

was not

Information All information Most information | Most information | Some information | Information had
presented in this presented in this presented in the was accurate, some major
debate was clear, | debate was clear, | debate was clear but there were inaccuracies OR
accurate and accurate and and accurate, but | some minor was usually not
thorough thorough was not usually inaccuracies clear

thorough

Rebuttal All counter- Most counter- Most counter- Some counter Counter-
arguments were arguments were arguments were arguments arguments were
accurate, relevant | accurate, relevant, | accurate and were weak and not accurate and/
and strong and strong relevant, but irrelevant or relevant

several were weak
Use of Every major Every major point | Every major point | Some points were | All points were
Facts/Statistics | point was well was adequately was supported supported well, not supported

Organization

All arguments
were clearly
tied to an idea
(premise) and
organized in a
tight, logical
fashion

Most arguments
were clearly
tied to an idea
(premise) and
organized in a
tight, logical
fashion

Most arguments
were clearly
tied to an idea
(premise) and
organized in a
tight, logical
fashion

Most arguments
were clearly
tied to an idea
(premise) and
organized in a
tight, logical
fashion

Most arguments
were clearly
tied to an idea
(premise) and
organized in a
tight, logical
fashion

Understanding

The team clearly

The team clearly

The team seemed

The team seemed

The team did not

of Topic understood the understood the to understand to understand the | show an adequate
topic in depth topic in depth and | the main points main points of the | understanding of
and presented presented their of the topic and topic, but didn’t the topic
their information | information with presented those present with ease
forcefully and ease with ease
convincingly
Total Points:
Comments:

Figure 4 - Example of classroom debate rubric®

In a competitive debate such as the Word School Debate, each substantive
speaker can generally be awarded a maximum of 100 points: 40 points for con-

5. Source: https://web.stanford.edu/class/cs326/classroom_debate_rubric.pdf
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tent, 40 for style and 20 for strategy. The reply speech is worth a maximum of
50 points, 20 for content, 20 for style and 10 for strategy. However, the actual
World Schools speaker scale runs from 60 — 80 as depicted in the table below.

STANDARD OVERALL STYLE CONTENT STRATEGY
(/100) (/40) (/40) (/20)
Exceptional 80 32 32 16
Excellent 76-79 31 31 15-16
Extremely Good 74-75 30 30 15
Very Good 71-73 29 29 14-15
Good 70 28 28 14
Satisfactory 67-69 27 27 13-14
Competent 65-66 26 26 13
Pass 61-64 25 25 12-13
Improvement Needed 60 24 24 12

Reply Speeches (out of 50)

STANDARD OVERALL STYLE CONTENT STRATEGY
(/50) (/20) (/20) (/10)
Exceptional 40 16 16 8
Very Good to Excellent 36-39 15 15 7.5
Good 35 14 14 7
Pass to Satisfactory 31-34 13 13 6.5
Improvement Needed 30 12 12 6

Fig. 5 — Rubric in the WSD*

CONCLUSIONS

Debates are a very useful tool that can be implemented into the Indian cur-
ricula both at secondary and tertiary level, as it can foster the students’ critical
thinking skills and at the same time innovate teaching methodologies. Defending
one’s own position can develop the students’” global and intercultural compe-
tences and can be useful in any subject, both humanities and STEAM (Science,
Technology, Engineering, Arts, Math). Another added value is represented by
the discussion of global issues or topics related to Agenda 2030 SDGs as trans-
versal and cross-curricular motions.

6. Source: http://www.esu.org/wp-content/uploads/2019/01/Introduction-to-World-
Schools-format-guide.pdf
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Teacher training on debates can be the first step to gradually adopting it with
the students, starting with easy exercises and games on public speaking, to help
the students overcome anxiety and shyness when speaking in front of an audi-
ence.

Taking part in international initiatives on public speaking such as MUN or
TED can offer an added value, as it develops socialization, internationalization,
oracy, and transversal competences.

Apart from official competitions, debates can turn out to be a very flexible
and powerful pedagogical tool to be adjusted and tailored to any educational
target and context and to be easily integrated into any syllabus and teaching
plan.
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CHAPTER 6

EduScrum in Teaching Lessons
Wilko Reichwein

INTRODUCTION

The world of work is undergoing fundamental change due to globalisation
and digitalisation. Hardly any sector is spared: services and products as well as
production and work processes are affected, as are the associated company struc-
tures.

It follows that teaching and learning must also change in order to meet the
changing demands of the working world of present and future society. Students
often lack personal competences and skills that are becoming increasingly im-
portant in the world of work against the background of the digital transforma-
tion: Cooperation skills, communication skills, planning and organisational
skills and the ability to regulate learning processes independently (Gerholz &
Dormann 2017). These skills, which are not only necessary for professional ac-
tivities, are often only developed after leaving school.

A particularly interesting and promising didactic approach is based on the
use of agile methods, which originally come from the IT industry and software
development and are also already being applied in the school education context.
For example, at the American School in Switzerland (Cosgrove, Magnuson, Ti-
hen & Patton 2019) or at Ashram College in the Netherlands (Stolze & Wi-
jnands 2019). Willy Wijnands teaches at Ashram College and is co-founder of
the worldwide initiative “Agile in Education” as well as initiator and founder of
eduScrum.

EduScrum is totally free and on the website “eduscrum.org”, the eduScrum
Guide is available for download in numerous languages. You can register for
monthly eduScrum Newsletter and it is possible to join one of our monthly
World Journey Sessions.

EduScrum is a very comprehensive method that draws its foundations from
the Scrum process model. Scrum has been successfully used for years as an agile
project management tool in software development, among other areas. It rep-
resents a process model for the development of multi-layered software products
and has a high status within the I'T industry. The Scrum framework combines
principles of agile principles. These include transparency, recurring review, and
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adaptation of the procedure. The approach of integrating Scrum in the educa-
tion sector is relatively new and only little researched. This chapter presents ed-
uScrum as a didactic concept which can be used both in the context of teacher
training at universities and in schools within project-oriented lessons. Due to
the fundamental process-open design combined with a firmly defined proce-
dure, analytical, creative, and critical skills are particularly promoted among the
students.

THEORETICAL BACKGROUND

EduScrum is based on the idea of the agile mindset. Agility is not a buzz-
word, but an attitude, an idea, and a guideline to be able to cope with the grow-
ing complexity in actions. Agile collaboration is understood as a countermove-
ment to the “top-down” organisational processes that are seen as bureaucratic.

Behind the concept of agile education lies a value system whose essential
contents are represented by the Agile in Education Compass (Delhij et. al. 2016)
(Figure 1).

S
Real LessO" Wnership . .
i Visible Feedback
Culture «= lterative ]
& Reflection
RealLesSons

Q O
o Q

Collaboration

Figure 1 - Agile in Education Compass (Delhij et al. 2016)

The Agile in Education Compass represents a value system based on trust,
feedback and reflection, education, and collaboration. These values are seen in
an iterative process and in their totality reflect the understanding of the term
‘Agile Education’.
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Scrum is a process model. It is intended to break up the rigid, sequentially
built-up procedure and redefine project work through iterative as well as incre-
mental elements. The abbreviation “edu” stands for “education” and extends the
Scrum framework to include integration in education. The essential components
are taken from Scrum and adapted for use in education. Analogous to the Scrum
Guide, in which processes, roles, artefacts and principles are defined, there is the
eduScrum Guide (eduscrum Team 2020). The transparent processes make it
possible to constantly review and adapt processes (e.g., learning successes, per-
sonal development). The focus is on the individual responsibility of each person
and thus of the team. The approach and the underlying processes are determined
to a large extent by the students. Teachers act as learning guides and determine
the guidelines with regard to the topic and the assessment of the resulting prod-
ucts (successful implementation of the project). An advantage of (edu)Scrum is
that there are only a few roles, rules and structural elements. This means that it
can be learned and implemented quickly.

Working with eduScrum can also be justify in terms of educational theory
with the help of Deci and Ryan’s (2000) self-determination theory. The self-de-
termination theory postulates three innate psychological needs that are equally
relevant for intrinsic and extrinsic motivation and are particularly promoted in
the implementation of eduScrum:

Need for competence or efficacy, autonomy or self-determination and social
relatedness or affiliation.

LITERATURE REVIEW

The methodological concept of EduScrum originated in the Netherlands and
is now being integrated by committed teachers into various educational sectors
worldwide. On the website “eduscrum.org”, the eduScrum Guide is available
for download in numerous languages. The guide describes in detail the different
steps in implementing eduScrum in educational programs (eduScrum Team
2020). Only in the last few years has eduScrum gained worldwide attention.

Most currently published articles on eduScrum deal with the didactic-me-
thodical implementation of the concept in teaching situations. The special con-
ditions of distance teaching during the pandemic are also frequently included
(Reichwein & Stichm 2022; Vostindr 2021). Some of the publications explicit-
ly refer to the implementation of eduScrum in the field of higher education (e.
g. Filho & Lima 2018; Ryazanova, Naumov & Kamennykh 2020; Kuz 2021).
Other publications focus on primary and secondary education (e. g. Semenovski-
kh & Volkodav 2021; Vostindr 2021). However, it is noticeable that so far only
a few articles explicitly deal with the effectiveness of eduScrum in learning pro-
cesses. The results of the empirical research contributions apparently shows that
the use of eduScrum improves competence development compared to other
teaching concepts (Lazorenko & Krasnenko 2020; Sturm & Rundnagel 2021).
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Positive results were particularly evident in the competence areas of communi-
cation, creativity, independence, and problem-solving. For the future, further
studies on the effectiveness of eduScrum in teaching/learning processes are nec-
essary to be able to comprehensively assess the quality of this new project man-
agement method when used in educational institutions.

EXPLANATION OF THE TOOL
B Aim of the tool

The aim of the tool is to promote self-organised learning and action to im-
p g g
prove critical, analytical, and creative skills of the students.

B Expected outcome

EduScrum is a project-management method for education. It is very useful
for project-based learning where the students have to solve complex task in a
structure manner without a teacher give a direct information what they have
to do. The outcome is the result of a problem-solving process which has to
be solved in a autonomously working team of four to six students.

B Allocated time

From two days up to two weeks and more.

B Setting, place layout

This method can be implemented in a common classroom setting or in an
online setting. It is necessary to have space for the scrum board unless the
group is going to use an equivalent digital tool.

B Necessary materials

If you are using a physically scrum board, you need some Moderation cards
and pens. You can also use a digital board e. g. a KanBan board. The other
materials depends of what kind of content your project has.

B Number of participants

Each group of students consist of four to six students. The number of groups
are not limited, but it is for the organization better not to have more groups
than four or five.

B Role of students

One role of students is to be a team member of the student-team. The team
itself works autonomous, self-organized and interdisciplinary.
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Another important position within the team is the eduScrum-Master or
Team captain: The eduScrum Master (eSM) is the member of the stu-
dent-team. The eSM ensures that the team can act in the best possible way.
To do this, he moderates the individual phases and deadlines. The edu-

Scrum-Master engages on the same level as the other team members.

In the starting period of an eduScrum learning circle it could be a good
choice that the teacher works very closely with the eduScrum Master to-
gether or he is overtaken some task of his job.

Role of teacher

The role of the Product Owner (PO) is taken by the teacher, and he is not
part of the student-team. The PO defines what is to be learned. For this
purpose, details such as learning objectives, celebration criteria, learning
materials, time, etc. are defined before the work starts. Celebration Criteria
are requirements that the tasks or projects must meet for successful comple-
tion.

Steps to use the tool
In Figure 2 you see the entire learning and working cycle of eduScrum.

On the left of the side, you could see the planning section. After the start
it’s turning a subject into a project. The teacher determines what and why
to learn. To monitor the quality of what has been learned, the teacher uses
a number of Celebration Criteria that are established in advance and shared
with the student team. These Celebration Criteria consist of, for example,
requirements for the tests, forms of presentation and their scope, rubrics,
but also deadlines and other preconditions for the work to be delivered. The
team is responsible for ensuring that the Celebration Criteria are met.

Then it is necessary to form the Student Team with the Team captain.
Friendships are not important. The next step is the planning section. On a
board, we call it scrum board, the team develop an overview of all tasks of
the project.

In the middle you can see the working cycle. The student team are working
self-organized and interdisciplinary on their project. During the working
cycle stand ups were carried out. Stand ups are short reflection on the devel-
opment steps to achieve the goal. It helps the student team to synchronize
activities and plan for the next meeting.
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Figure 2 - How eduScrum works? (https:/fwww.eduscrum.nlfresources)

After one working cycle the review-process will begin. The student Team
demonstrates the project results, and the teacher compares this with the
learning objectives. The form depends on the learning objective (s) and
Celebration Criteria. During the entire sprint it is important to review and
adjustment as often as possible, but not too often.

Finally, the retrospective is the moment for the student team where they
look back on their delivered work and their personal and team develop-
ment. The retrospective must be carried out with sufficient depth so that
the team as well as the individual members can use it to draw up a plan to
improve themselves during the next sprint.

Important elements, which will be described in more detail below:

Sprint: Main component of eduScrum. In a sprint, certain work steps are
carried out in order for students to work on a project, subject, etc. inde-
pendently.

Scrum-Board: An overview of all tasks that are required to achieve the
learning goal.

Stand-Up: Short reflection on the development of work steps to achieve the
goal.
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Review: The teams show what they have implemented in the last sprint.
The product owner compares this with the learning objectives.

Retrospective: Evaluation at the end of the sprint.

B Assessment

In addition to determining what is being learned, the teacher will also have
to monitor, test and improve the quality of the learning outcomes. For this
he has Celebration Criteria at his disposal, which are the requirements or
criteria the assignments or projects must meet. The Celebration Criteria
that are established in advance and shared with the student team. They
are clearly visible on the scrum-board. The team members set up tasks and
activities themselves to ensure that the Celebration Criteria can be met. In
addition, the students can also add their own Celebration Criteria to their
own project and / or product in consultation with the teacher.

Students’ feedback

Based on my experience by using this method this is a very new and chal-
lenging approach for many students, a longer introductory period is essen-
tial for a sustainable and successful implementation. The need to experience
competence through the ability to act and positive effort is perceived as
activating by the learners in the area of problem-solving in a team using
their own skills. The students complete the self-imposed tasks on their own,
can reflect on and optimise their approach in a goal-oriented way. It is no-
ticeable that a lot of time is needed to understand the procedure and the
individual phases in eduScrum. How to learn with eduSrum needs to be ex-
ercised. In the beginning, simulations such as the airplane game (Hermens
2016) or the ball point game could be carried out with the students.

EXAMPLE

This short example is intended to illustrate the use of eduScrum. The school

class consists of 34 students between the ages of 16 and 22 who are undergoing
vocational training to become IT specialists. The students first receive the edu-
Scrum project goal and the acceptance criteria from the teacher. The project goal
was: Create a concept paper for an educational video on the topic of electrical
power and electrical work. The acceptance criteria were:

Running time: 2 to 3 minutes, max. 5 minutes,
Target group: IT specialists,
Type of learning video: free (screencast, laying technique, interviews, ...),

present a practical example in a way that is comprehensible to the target

group,
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* no in-depth physical formulas,
* Content and structure important, design and aesthetics secondary.

In the implementation, the teams were autonomous, individual, and self-di-
rected. The learning goal was to be achieved in the form of a sprint divided in-
to two sprintjes. Seven people from the class were chosen for the team forma-
tion, who were to put together an interdisciplinary team on the basis of the
completed slips of paper (“What am I particularly good at?”). The students went
through the planning, editing, stand-up, review, and retrospective phases twice
and documented the process on their respective boards. Care was taken within
the teams to ensure that tasks were distributed appropriately throughout the
sprint and that time was kept to. Learning objective(s) and acceptance criteria
defined the sprint goal.

After the sprint was completed, the teams were asked about the current sta-
tus of the learning objective and the acceptance criteria. The Product Owner
had to ensure that each team achieved the learning objective and the acceptance
criteria. Finally, an outlook on the implementation of the learning videos was
made. The creation of the videos took place in the following lessons. The teach-
ing day ended with a detailed feedback session.

CONCLUSION

EduScrum is a framework model that gives the students orientation and a
fixed structure. Within this structure, however, the students have a lot of free-
dom to work on their individual learning tasks. In this way, the students achieve
a clear gain in competence in the areas of self-organization and problem-solving.
Furthermore, eduScrum strengthens the ability of the students to take respon-
sibility and guides them to plan the learning process by themselves. The teach-
er determines WHAT and WHY to learn, the students decide how to learn.
During the sprint analytical thinking and problem-solving learning are partic-
ularly supported.

Based on the fixed and regulated processes and assignments, eduScrum of-
fers an ideal setup in order not to lose contact with the class students even during
the Lockdown, and to accompany and reflect on their “learning progress”.

It is particularly important that the students are not completely left to their
own devices and have a lively exchange with each other and with the teachers.
Especially against the background of a heterogeneous learning group, central
synergy effects of the individual learners are of enormous importance. These
regular meetings are a clear advantage of eduScrum, as the respective team mem-
bers are in close exchange with each other through the meetings and thus prob-
lem areas become visible more quickly. In “classic project work”, these problems
often only become apparent when it is too late (shortly before the project is

handed in).
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Many of the students found it difficult to identify needs (professional inputs)
and to communicate them to the teachers. Furthermore, it has been noticed that
some learners are still strongly bound to the “classical” role of teachers. This
means that it is difficult for them to take responsibility for the learning process.
At some points it became apparent that learners have internalised the attitude
“I learn what the teacher tells me and how she tells me” and find it difficult to
dissolve this. eduScrum offers some possibilities to support the necessary “change
of mind”.

Based on our experience by using this method this is a quite new and chal-
lenging approach for many students, a longer introductory period is essential
for a sustainable and fruitful implementation.
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CHAPTER 7

Elisir and Poison

Patrizia Fazzini, Marco Ghelardi & Francesco Maria Marelli

MISTAKES AS A SOURCE OF LEARNING

How to use the error in the educational process. “You learn by making mis-
takes” it’s an old Italian proverb. “A new one could say that by making a mis-
take, you invent something new” Rodari writes in the Grammar of the Imagi-
nation. A mistake is a process that generates stories and knowledge. The error
belongs to the human means of obtaining the knowledge of reality. When faced
with the unexpected and the new, such means proceed by trial and, indeed, er-
ror and often this involves mistakes and deviations. Usually in school, an error
is a source of frustration for students of all ages and this attitude often leads to
a staggering drop in the levels of motivation to study, low self-esteem, and a
negative relationship with educational institutions. The proposed tool offers a
different and alternative way of considering the “error” turning it into a starting
point for new creations and new narratives as well as a positive opportunity to
recover the gaps in skills, setting up an educational dialogue supported by a re-
lationship of trust between pupil and teacher. The teaching practice starts from
the pedagogy proposed by Gianni Rodari both in the Grammar of the Imagi-
nation and in his famous Book of Mistakes.

ERROR AS A PEDAGOGICAL TOOL

The tradition, however, has distant origins and it has its roots not only in the
history of science but also in the history of art. Artists such as Leonardo da Vin-
ci and Andrea Mantegna understood how the ‘stain’, the error and the irregu-
larity were an integral part of their research. We also remember one of the most
famous projective tests used in psychological therapy for investigation and in-
trospection, the Rorschach inkblots. The tool works well also with narrative and
poetic texts. The experience we are proposing begins precisely with an error con-
textualized in William Shakespeare’s famous stage story of Romeo and Juliet,
where the error involves a change in the narrative structure and the final out-
come. In the case of a straightforward acting of the piece, the concept of a mis-
take materializes in the interaction between the boys on stage who must impro-
vise first and then write a new story and a new ending.
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THEORETICAL BACKGROUND OF THE TOOL

“It is amazing to see how students can lose part of their fear of making mis-
takes, which is deeply rooted in them, when they find themselves with a teacher
who does not ask them to be right, but just to join him in the search for error:
of his as well as their own mistakes” (N. Postman, Teaching as a subversive ac-
tivity, Delacorte Press, 1969). For the teacher it is important to be the object of
this proposed practice. During her training, it is necessary for the teacher to come
out of the habit of judgment and simply to act as an observer and tutor in the
learning process. This tool asks not to go back to your work, to cancel or to re-
start the execution. Group work allows for an interaction between the students
who decide their pictorial intervention in turn by interacting with their class-
mates and developing the image proposed by the previous classmate. The setting
also plays a fundamental role: in an open and bright space, with large canvases
available, each participant is asked to respect the rules of the ‘game’ which in-
clude silence (it is much better not to use words), stops cancellation and expect
an interaction with the image of the other students without any overlap.

Only after the mid-Twentieth Century did a form of thought begin to emerge
that laid the foundations of the Pedagogy of Error thanks to Karl Popper and
Henry J. Perkinson’s rereading of Popper’s positions. Feuerstein dedicates a few
pages of the Structural Enrichment Program to “errors” with the objective of
empbhasizing their function as source of conscious critical thinking. It is precise-
ly by identifying the error and its cause that the student learns fundamental
strategies of critical analysis. Knowing that you can make a mistake also helps
the subject not to fear judgment because she is aware of the fact that knowledge
increases through error. The identification of the mistakes, among other things,
can be either individual or shared with the group, thus promoting soft skills of
relationship, mutual support, and empathy. This tool distances itself from more
rigid practices and it is based on creative dynamism, active cooperation, contin-
uous research, on research by trial and error and it constitutes an experience
aimed at finding satisfactory solutions to the problems that actual reality con-
stantly presents.

LITERATURE REVIEW

It takes a great imagination to be a great scientist, to imagine things that do
not yet exist, to imagine a better world that the one we live in and get to work
to build it (Rodari, 1996). Rodari is convinced that imagination has its place in
education, he claims the importance of developing creativity and imagination
for education. Fantasy helps to uninhibit the mind, to get it out of preconceived
patterns.
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Nursery rhymes and stories in the name of error: distracted pupils, boring
professors, athletes who are not up to date with their spelling ... Often “mistakes
— said Gianni Rodari — are not in words, but in things; we must correct the dic-
tates, but above all we must correct the world” (Rodari, 1994). Rodari in his
writings takes us into a broken down and disordered linguistic universe, but it
is not a text of boring grammatical exercises because the magical Gianni Rodari
gives rise to laughter from every oversight, changes the rules of our grammar at
stake, opens a dense and very rich dialogue with the readers.

Only after the middle of the twentieth century does a form of pedagogical
thought emerge which founded the ‘Pedagogy of error’ thanks to the reinter-
pretation of Popper offered by Perkinson - consisting of identifying error as a
basic element of teaching/learning (Perkinson, 1984). Perkison also challenges
his theory with another one developed by Karl Popper entitled “evolutionary
epistemology”. This view holds that the teacher’s job should not be to force pre-
determined knowledge (learning goals) into students’ heads but to help them
expand and correct their existing knowledge. This alternative view of teaching
can be accomplished by using a 3-step model of teaching, consisting of: pres-
entation, critique, and rebuttal (Perkinson, 1993).

The educational system has always been the instrument for the transmission
of values, ideas, and cultural heritage. It therefore assumes a strategic function
“teaching to become good thinkers”, stimulating the development of thinking
skills and awareness of one’s mental processes. (Feuerstein, 2014). The goal is
to create flexible minds, which do not get confused by the new and who know
how to be critical and creative with respect to knowledge. The cornerstone of
Feuerstein’s work is his in-depth study of his models of “cognitive modifiabili-
ty” and “instrumental enrichment”.

In the early 21st century, Gaita published an essay that can be read as a nov-
el. In the essay, a psychoanalyst and a musician accompany us with a simple
language in evocative territories of our mental functioning: the way in which
makes us think about something without being able to say it with words; the
mechanisms by which a perfume irresistibly triggers a memory; or the profound
patterns by which a fantasy, a landscape or a melody sets our minds in motion
(Gaita, 2000).

Later in 2009, Pitruzella developed a survey on creativity born in the field
of Arts Therapy, a discipline that was having a growing diffusion in Europe. Af-
ter a general definition of creativity, the text analyses its importance in the healthy
development of the person and its value as a resource in the educational, ther-
apeutic, and social fields. Next, the author proposed a detailed description of
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how the creative process works and the possibilities activating, governing, and
evaluating it (Pitruzella, 2009). Munari, a great Italian artist known throughout
the world for the whimsy and lightness of his creations, demolished the myth
of the artist-star once and for all to replace it with the figure of the ‘designer’.
Through a compelling analysis of works and themes, conducted with clear and
enjoyable drawings and images, Munari provides an extremely comprehensive
presentation of design and mental strategies in the design phase. (Munari, 2008).

EXPLANATION OF THE TOOL

Preparing setting (Teacher):
*  Open and quiet space

* Canvas, brushes and colours (for example black and yellow)
* Preparation of a starting point with words or images, images + words

* Rules of the activity (silence; change position, not to always draw over the
same space of the canvas; Treat the other person’s work as if it were your
own)

Activity (Student):
1. Error as a cognitive possibility: group work starting from drawings, signs or
words made by teacher

2. Free drawing by each student starting from the existing images, develops its
own idea

3. The image continues to transform itself by playing with others signs and
marks

Embrace / welcome the other person’s idea
Add colour that increases the collective dimension of the artistic work
Realize the picture at the same time with other groups

A sheet becomes the backdrop for Romeo and Juliet

®© N N

Changing the plot: what would happen if... deconstructing and rewriting
the story

How to assess the experience: the goal is not to produce the ‘best story’ but
to follow the consequences of change. Marks and assessment should be given
according to:

* How the change has been chosen: how far and how much has changed the
story?
* Have they respected the suggestion, or have they turned into something else?

*  Was the group able to accept and follow the change to its consequences?
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Have they been able to close the story and reach a conclusion coherent with
the new Turning Point?

The Teacher should monitor each group’s work and assess how they work

together. Are suggestions taken on board? Is there space for everybody to par-
ticipate?

In general, in the evaluation of creative skills that also include critical think-

ing, we use these criteria that we believe to be transversal to all study subjects
(macro-skills):

1.

® N NN R

Understand and interpret verbal messages, written, iconic-visual texts, rules
Identify and summarize essential elements of communication

Recognize and interpret reference models

Correctly use the expressive tools in the disciplinary field

Correctly use artistic techniques for conception and communication

Use and be aware of the design methods alone or in a team

Qualify your work in a personal way

Operate for comparisons with a critical spirit and decision-making autonomy

-
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Expected outcome
Students:
Increased attention span

Increase in self-esteem and self-awareness
Increase of analytical skills

Increase in problem-solving strategies

Increased flexibility

Greater control of behavior

Knowledge and better management of emotions
Reduction of impulsiveness

Increase in vocabulary and verbal speech

Increase of planning and organization skills

Teacher:
Acquire new data in the assessment of skills by observing the process and the
final assessment interview with the student

Encourage collaboration with teachers from the team and other disciplines
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CONCLUSION

Most of us would have heard and would agree with the sentence ‘we learn
by making errors’. Nonetheless, it seems that this is often disregarded in the
teaching practice. Classrooms tend to be portrayed as spaces where mistakes are
punished, and errors are equal to failure. In this environment, students develop
a ‘fear’ of making mistakes which is detrimental to the learning process. ‘Elisir
and Poison’ is a pedagogical tool that puts the error as the center of learning. It
allows students to understand the importance of making mistakes and most im-
portantly, they are capable of learning by navigating through errors. This inno-
vative pedagogy requires the teacher to challenge his/her bias when it comes to
attributing error to underachievement and he/she will have to reconsider the
role of assessment. Once the conception of error and assessment are reconsid-
ered by the teacher, Elisir and Poison become an optimal tool to promote cre-
ativity and collaborative thinking in the classroom.
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CHAPTER 8

FIESI Model for Productive Thinking

Ashutosh Biswal & Kamakshi Raipure

INTRODUCTION

People today are faced with an increasingly fast changing world where the
most important skills are flexibility, innovation, and creativity (NCE 2005).
Creative thinking and critical thinking are the two important thinking skills.
These are the components of 21st century skills and life skills too. But somehow
this part of human cognition is ignored in the classroom teaching learning pro-
cess (Patel, 1988). The World Economic Forum (2018) described these thinking
skills as important for the future in its report ‘future of job’. National Education
Policy (2020) also emphasized on creative and critical thinking along with prob-
lem-solving but unfortunately our students are not good at higher order think-
ing skill (Paily, 1999). One of the reasons may be teachers’ questioning style that
is initiated in a classroom by a fact-based question, then students give a response
and then feedback or evaluation by the teacher (Newton, 2017). It will result
in rote learning or reproductive thinking only (Newton, 2017). In the name of
objectivity teachers sacrifice flexibility and creativity (NCEF, 2005). To get rid of
this situation teachers need to focus on retention as well as transfer skill both
(Mayer, 2002).

If we want to equip our students with these demanding skills then we need
a certain program, strategy or teaching model that can help teachers and learn-
ers to do in their respective direction. Productive thinking is an effort in this
direction. Productive thinking is a cognitive ability that combines creative think-
ing and critical thinking. For the development of productive thinking among
students, a productive thinking model (FIESI) is developed. This model is de-
veloped by keeping in mind the components of teaching model viz. focus, syn-
tax, support system, social system, role of teacher/students and application. This
model is verified by the experts and class VIII students of Kendriya Vidyalaya
(Central Schools) also taught science through this model for one academic ses-
sion and found effective in developing productive thinking, creative thinking,
and critical thinking (Biswal & Raipure, 2020 and Biswal & Raipure, 2021).
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THEORETICAL BACKGROUND

Productive thinking process has its foundation in psychological theories.
Guilford’s structure of intellect model (SOI) describes three-dimensional repre-
sentation of human intellect. In which there are three components viz. opera-
tions, products, and contents. The operation component is the thinking part of
our intellect, and it provides evaluation, convergent production, divergent pro-
duction, memory and cognition to give different products after interaction with
contents. It creates the foundation for higher order thinking skills in general and
productive thinking in particular. Productive thinking is the cognitive ability
which uses memory through cognition and applies higher order thinking oper-
ations.

Productive thinking has brought its essence from Bloom’s Taxonomy. It pro-
vides learning objectives in hierarchical order. It divides thinking skills in two
categories: lower and higher thinking skills. For higher order thinking process-
es lower order thinking creates a foundation. In productive thinking also cre-
ative and critical thinking are the higher order thinking skills for which knowl-
edge, understanding and application creates foundation.

It is the process of generating new ideas, but generation of unique ideas may
not be productive unless accompanied by an evaluative component which en-
ables the individual to select the ones most appropriate for the particular prob-
lem (Hoffman and Hoffman, 1964). We can say that productive thinking in-
cludes problem-solving, analytical and logical dimensions, as well as creative
thinking (Hoffman and Hoffman, 1964). In the process of productive thinking
our past experience may become a hindrance and an obstacle which blocks pro-
ductive thinking and reduces behavior to stereotyped and fruitless essays (Birch
and Rabinowitz, 1951). So, to channelize thought processing we need a step by
step guide that can help to think in a particular way. One of the models is the
ThinkX model developed by Hurson (2011). According to him, productive
thinking is a process of suspending judgment to generate long lists of ideas and
then returning to those lists to make choices by judging the ideas against pre-es-
tablished criteria. The ThinkX model for Productive thinking has six steps to
solve a problem through productive thinking as displayed in below figure 1.
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Figure 1 - ThinkX model

In this line, Newton (2007) also gave a model of Productive thought. She
mentioned decision making, critical thinking, creative thinking, understanding
and memory as the components of productive thought. In this model, memory

is creating the foundation for higher order thinking abilities. It can be under-
stood by the figure 2.

PRODUCTIVE THOUGHT

Decision
Making

Evaluative /
Critical Thinking

Creative Thinking /
Problem Solving

Understanding /
Causal Reasoning
REPRODUCTIVE THOUGHT
Memorising

EMOTIONS & THINKING

Figure 2 - Model of Productive Thought
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Our memory and past experience are re-patterned and restructured to meet
current demands in a productive thinking process (Birch and Rabinowitz, 1951).
It is the combination of memory, motivation, creative thinking, and critical
thinking (Rusbult, 1997). Patel (1988) described productive thinkers as who
through their creation are able to make their lives more comfortable, meaning-
ful and of healthy understanding. Davis and Scott (1971) (cited in Patel, 1988)
define productive thinking as consisting in those divergent, convergent, and
evaluating operations. It includes both creative and critical analysis dimensions
of reasoning. According to Wertheimer (1945) reproductive thinking is associ-
ated with chained behavior or repetition and ultimately leads to rote learning
whereas productive thinking is an insight based logical reasoning (Wertheimer,
2020). Gallagher and Aschner (1963) cited in (Aranda et al., 2020) considered
productive thinking as the combination of creative and critical thinking skills
where memory creates the base for higher cognitive activity. For this there are
certain programs also to show the students how to proceed in an organized and
systematic way when attacking a problem, and how to pay attention to relevant
facts and conditions of the problem in evaluating one’s ideas (Olton, 1969).

By keeping in mind, the available programs and models for productive think-
ing the present productive thinking model (FIESI) is developed to help the

teachers, researchers and students to think in a particular way.

LITERATURE REVIEW

Review of related literature helps a researcher to develop an insight about the
problem. Similarly, here also literature review helped the researcher to develop
an insight about the teaching models and its components, productive thinking
and its components, available models on creative thinking, critical thinking and
productive thinking and strategy and techniques for the development of specif-
ic thinking processes.

We are living in the 21st century which is witnessing regular scientific ad-
vancements and challenges. As creative and critical thinking skills have a big
contribution towards cognitive learning results therefore researchers and ed-
ucators should have their focus over these skills (Siburian et al., 2019). As re-
ported by Saido et al. (2015) students are not good at synthesis and evaluation
skills which is one of the major concerns of education. Hence, teachers need
to improve higher order thinking skills of students in the classroom by using
appropriate teaching methods for active participation of students in the learn-
ing process. For the development of creative and critical thinking skills in stu-
dents an opportunity should be given to exercise their own minds, to engage
in critical appraisal, to risk opinions in a sympathetic atmosphere and then
have the opinions challenged in a rational but respectful manner (Adey, 1999).
Teachers can create a teaching and learning environment that is more condu-
cive to foster creativity (Lee, 2001). We should provide the opportunity to the
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learners to think like a scientist by engaging them in the process of thinking
instead of merely ingesting the product of the scientists’ disciplines (Saido et
al., 2015). One of the ways can be collaborative learning as it provides room
for negotiation of meaning, sharing of multiple views and changing the inter-
nal representation of the external reality (NCF, 2005). For the development
of thinking skills among students it is required from the part of the teacher
that the teacher should learn to listen to the students with empathy and with-
out judgment, and to enable children to listen to each other (NCF, 2005).
The obstacle of creativity is the passive unmotivated students with the tenden-
cy to rote learning, pressure to complete the syllabus and preparing students
for examinations (Sarsani, 1999). We also need to change the atmosphere of
objectivity and quizzing. Rather schools must provide opportunities to ques-
tion, enquire, debate, reflect and arrive at concepts or create new ideas (NCE,
2005). In this direction, the Productive thinking program developed by Cov-
ington, Crutchfield and Davis (1966) (cited in Olton, 1969) teaches students
how to generate many ideas, and how to look at them in different ways. Sim-
ilarly, CoRT thinking program developed by Edward DeBono was also report-
ed effective in developing thinking skills, Patel (1988) developed program for
productive thinking to teach Geography was found effective. Brainstorming
is an effective technique to develop creative thinking (Pandit, 2006 and George,
2016). Similarly, the Synectic model approach is an effective approach for cre-
ative thinking (Paltasingh, 1998). Use of open-ended questioning is evident
for the training of problem-solving skills (Lee, 2001 and Chin, 2008). So, by
having the review of literature researchers developed an understanding about
productive thinking, its components, productive thinking model and tech-
niques to be used in models for specific types of thinking.

EXPLANATION OF THE MODEL

Productive thinking model (FIESI) has a foundation in cognitive theories.
It is based on other teaching models given for creative thinking, critical think-
ing, and productive thinking development. This model provides direction to the
teachers to develop productive thinking skills among students. This model pro-
vides specific roles to the teacher as facilitator and student as creative problem
solver. Productive thinking model creates space in the classroom where teachers
can develop productive thinking skills among students through a subject con-
tent i.e., in an integrated way or it can also be done in a separate way. This mod-
el has its own focus, syntax, Social system, Support system, Setting/Place layout,
Role of students/teacher and Assessment pattern. These components of the mod-
el are discussed here as follows:
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¢ Focus

Productive thinking model (FIESI) is a teaching model which is developed
with an aim to develop productive thinking among students. This model is de-
signed to give enough space to creative thinking and critical thinking. Both
thinking processes have opposite characteristics and therefore hinders the out-
come of one another if applied at one place. To avoid this situation, the FIESI
model provides a separate place to both types of thinking process such that they
will support each other to refine the product.

* Syntax

The productive thinking model has its syntax with five phases FIESI i.e.,
Foundation, Ideation, Evaluation, Stabilization and Implication in the process
of productive thinking. These phases are in one sequence starting from Foun-
dation and ending at Implication. The Productive thinking process can be rep-
resented by figure 3.

Foundation

Implication Ideation

SN
\ 2

Stabiliziaton \_ Evaluation

Fig 3 - Productive thinking process
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a. Foundation

This is the first phase of this model. As its name indicates, it create a sound
knowledge foundation among students with the help of learner centered
techniques like using technology, activity, demonstration, discussion, and
many more to engage learners in the teaching learning process. This step
is based on the principle that creativity can never come in vacuum. For
applying higher order thinking skills, a person must have a required level
of knowledge to apply or transfer it in the new situation. After the expla-
nation of the content, the teacher initiates the discussion also to clear the
doubts among the students. The main objective of this phase is to create
a knowledge foundation among the students for further proceedings.

b. Ideation

This is the second phase of the productive thinking model where students
get a chance to draw their creative potential. Here, the teacher puts some
situation in front of the students as the problem or question. Students
analyze the problem carefully and think in an imaginative way to gener-
ate as many ideas as possible.

For this, teachers can use various creative thinking strategies like; cre-
ative writing, SCAMPER (Substitute, Combine, Adopt, Modify, Put to
another use, Eliminate, Rearrange), cognitive question, brainstorming
and many more... This is the phase where criticism by the teacher or by
the peer group is not allowed. Because here the focus is on the quantity
of ideas rather than quality. So, the students are allowed to think in ma-
ny directions to generate the ideas without considering the quality of
ideas.

c. Evaluation

This is the third phase where critical thinking has its role in refining cre-
atively generated ideas of the ideation phase. Here, constructive criticism
is allowed to increase the quality of ideas and add value to the budding
ideas. This phase helps in selecting the best idea out of the generated list of
ideas from phase 2. Teachers can use evaluation as one of the techniques to
select the best possible idea. At this phase, ideas are evaluated on the basis
of feasibility criteria and efficiency of ideas to solve the present problem.
After this, students will have the best idea that can solve the problem.

d. Stabilization

This is the fourth phase of the productive thinking process. At this phase,
teachers clear the doubts of the students if they have. Then students sta-
bilize the concept by using techniques like concept map and summary.
By doing this, students stabilize the concept in a systematic manner that
will last for longer days.
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e. Implication

This is the fifth phase of the productive thinking model which makes the
difference between creative ideas and productive ideas. After evaluation
the next phase is to imply the idea in some real-life situation to give a
value to the idea. The idea that can be implied to the real-life situation is
the productive idea or we can say the idea which is able to solve the prob-
lem in the present situation will be a productive idea.

After the five phases of the productive thinking process students will
have a productive idea that can solve the problem.

* Social system

The model provides the central position to the students, or we can say the
teacher used learner centric methods to teach the students. In the first phase,
teachers focus on discussion and give equal importance to the child’s experience
to construct the knowledge. In this model, teachers set a collaborative learning
atmosphere in the classroom where students feel free to share their new ideas
with teachers and with their peers especially in ideation phase. Since criticism
is not allowed, students share their ideas freely in the class.

* Support system

The productive thinking process requires a good mastery over the content
and specific skills from the teachers’ side. It can also be possible that the teach-
ers can take specific training in this regard from the experts in this field.

SETTING/PLACE LAYOUT

This model creates a platform for cooperative learning. The process of this
model can be done at individual student level, but it will be good if it is in a
group. As the groups are formed by group dynamics principles so a variety of
ideas can be the result of group process. For the activities in the group, class-
room settings need to be changed according to the requirement.

ROLE OF STUDENTS AND TEACHERS

In the process of productive thinking, the role of a teacher is as a facilitator
who facilitates the learning of the students. Teachers should act as a constant
motivator who is always ready to accept students’ responses without any per-
sonal comment of restrictive criticism. This type of behavior of the teacher stim-
ulates students to think out of the box rather than sticking to the fixed answers.
Here, the role of a student is as a creative thinker who can imagine in all the
possible directions without considering the feasibility of the ideas. It can be said
that students act as creative thinkers and teachers act as a constant motivator.
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ASSESSMENT

Assessment of this teaching model can be done with the help of a Productive
thinking scale which is developed by researchers (Biswal & Raipure, 2020 and
Biswal & Raipure, 2021). This scale consists of 20 thinking situations and each
thinking situation has 4 options. The 4 options represent the 4 types of think-
ing process viz. reproductive thinking, critical thinking, creative thinking, and
productive thinking but not in the same order in the scale. Here the order of
thinking starts from reproductive thinking and productive thinking is the high-
est order therefore 1 mark is allotted to option representing reproductive think-
ing and 4 for option representing productive thinking through critical thinking
and creative thinking in the order.

The similar tool can be developed for different cognitive levels. This tool is
generic in nature, it can be developed for a specific subject also.

Since, productive thinking is the combination of creative thinking and crit-
ical thinking, it can also be assessed through the standardized creative and crit-
ical thinking tools.

EXPECTED OUTCOME

After the completion of the training through the productive thinking mod-
el (FIESI) students will be equipped with productive thinking. As we know that
productive thinking is the combination of creative thinking and critical think-
ing, so by the end of the training students will be able to think creatively and
critically also. It can be said that this model will equip students with higher or-
der thinking skills like analysis, synthesis and evaluation. This model helps stu-
dents to become a creative problem solver.

CONCLUSION

Productive thinking model (FIESI) is a teaching model. It has its syntax, fo-
cus, social system, support system, role of students/teacher and place layout. It
helps the teachers to train the students for productive thinking processes. It pro-
vides a platform to combine creative and critical thinking at one place. It can
be generic as well as can be used in an integrated manner. It can be used for a
wide range of age groups also i.e., for school education as well as higher educa-
tion. It is a complete package for higher order thinking skills and can be used
for creative thinking, critical thinking and other 21* century skills also.
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CHAPTER 9

Innovation pedagogy as a tool
to solve challenges with teamwork

Essi Silvennoinen & Grabham Burns

THE 4™ INDUSTRIAL REVOLUTION AND THE FUTURE OF WORK

Workforces across the world are being challenged by the changes brought
about in the Fourth Industrial Revolution, as is widely acknowledged. For grad-
uates to be successful as effective members of any workforce they need to be ed-
ucated in entrepreneurship; they require skills to innovate, work collaboratively
and think critically. Traditional teaching methods have been seen to be no lon-
ger appropriate to develop those skills. Governments around the world are be-
ginning to task higher education to work more closely with employers to meet
this demand. Using this tool will therefore enable teachers to learn how to guide

students to become more effective and therefore more valuable resources (Sjob-
lom et. al. 2019; Milkki 2010, 2019).

Feedback from work life often comments on a lack of skills in self leading,
problem-solving and collaboration. The problems of the world and work life are
extraordinarily complex and often compounded by the interconnectedness. This
phenomenon has been termed wicked problems (Dunne & Martin 2006;
Lackéus 2015; Leavy 2010). To solve them multidisciplinary expert teams are
needed which must be capable of exploiting a fast and iterative development
cycle (Katchenbach & Smith 2015; Sonalkar et. al 2016). It is widely believed
to be too late to learn these skills in work life where they should focus on apply-
ing their substance skills and competences and therefore it must fall to educa-
tion to prepare graduates to join the workforce with the appropriate skills.

The Innovation Pedagogy tool can be used in a single or multiple related
courses to support the development of essential skills that can be utilised imme-
diately by teachers. It includes introducing and developing student-centred
learning, collaborative learning, and dialogical skills, which among others, are
core skills in consolidating deep learning (Kolb 1984; Lackéus 2016; Lombardo
1996; Heikkinen et. al 2012; Ruhalahti et. al 2018). Guided reflection of one’s



113

own and peers’ performance used within this model therefore supports profes-
sional growth (Heikkinen et.al 2012, Milkki 2011; 2019). 7he Innovation Ped-
agogy Tool can be used in Teacher Education programmes at bachelors, masters,
and/or doctoral level when collaborative learning methods and student-centred
approaches will clearly provide beneficial results.

INTRODUCTION

In this way of teaching, the workflow is divided to 3 parts: preparation, imple-
mentation, and reflection (Figurel). With these elements it is guaranteed that the
process will meet the need of required course content or curriculum requirements.
The preparation phase has two distinct tasks: the teacher will plan the whole learn-
ing process, create the knowledge baseline and learning goals, while simultaneous-
ly, the students will do any required pre-reading individually. Once the prepara-
tory work has been completed, the implementation phase can begin. The students
will now begin to learn how to solve authentic and contextual challenges in teams.

Preparation Implemention Reflection
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Figure 1 - Stages of learning process

Solving a so-called ‘real problem’ generates positive feedback reinforcing the
learning cycle and can increase value creation by up to 70%. In this phase the
teacher’s job is to coach the students by using design thinking tools as the teams
work through the problem to find one of any given number of solutions. To en-
courage the use of creative thinking skills, there should be no limit to the num-
ber of outcomes here. Finally, in the reflection phase the students will produce
a report and reflect on their own learning but also that of their student colleagues
in the teams, as well as their collective solution toward the content requirements
(e.g., the content related learning goals that were set in the preparation phase).

THEORETICAL BACKGROUND OF THE TOOL

“Let students learn by applying their existing and future competencies
to create something — preferably novel — of value to at least one external
stakeholder outside their group, class, or school”

Lackéus, M. et. al. (2016)
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The innovative pedagogy model consists of 3 components: innovative ped-
agogy, design thinking methods and teams as a learning platform. Combining
these 3 components will create student-centred learning which produces the
skills for self-leading, leadership, creativity, and critical thinking.

Design thinking brings the tools with which to solve modern and often wick-
ed work life challenges because it involves enhancing creative and critical think-
ing skills. The tools and double diamond process model forces the team gently
to focus and solve a problem from a user point of view. In the double diamond
model, divergent and convergent thinking is part of solving process (Martin
2009, Osterwader & Pigneur 2010, Leavy 2010).

Q0600

Define Learn Solve Test Share

Figure 2 - Design Thinking phases during the implementation phase in learning process

In this model the double diamond is simplified into 5 stages: define, learn,
solve, test, share (Figure 2). By guiding student teams in each phase using well
select design thinking tools, the teams will be able to solve the original challenge.
All the teams will have unique solutions and by sharing their teams” outcomes
and thoughts during the process, peer-to-peer learning increases the learning
outcomes.

ao Experiental

Social

%ﬁ Facilitating Learning

Figure 3 - Pedagogical model in Innovative Learning model
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The core pedagogical theory in this experiential learning model is Kolb’s cy-
cle, applied at the individual and team level. According to Kolb (1984, 26),
learning is best conceived as a process, not in terms of outcomes. The ideas and
meanings in the learning process are not fixed, but in motion and change and
construct through experience. The transformal learning process through expe-
rience includes, 1. concrete experience, 2. reflecting on experiences, 3. concep-
tualization and 4. active experimentation. All teachers should be aware of Kolb’s
learning cycle though their own education and training and be aware of how it
affects education, but one could argue that they are mostly unaware of the val-
ue creation process required in certain learning situations. In experimental learn-
ing processes value creation pedagogy (Lackéus 2015; 2016) allows for a variety
of values and meanings for all partners during the learning process. When the
learning process and actions create value for others it helps students to see the
importance of the ongoing process and its key contributing elements. Lackéus
(2016) continues that this model has a direct effect on learning motivation and
growth of entrepreneurial skills and community level to social climate. Both
Kolb’s cycle and value creation pedagogy state that real-life cases and active role
of the student in learning process. Lombard et. al. (1996) reveals that individ-
uals tend to learn 70% of their knowledge from challenging experiences and
assignments, 20% from developmental relationships and 10% from formal ed-
ucation like lectures, coursework, and training.

In teachers’ work, 70% of the work happens before the intensive student en-
gagement part. Before coaching teams towards any learning goals, the case, a
learning goals, assessment, reflection points and the coaching process need to
be planned, agreed, and prepared. Twenty percent of a teacher’s time is coach-
ing and facilitating the learning process during intensive part and 10% formal
instructions or lectures. While in students work 70% comes from interesting
learning activities to solve the case with the team, 20% from reflection toward
the learning goals and collaborative learning and 10% from writing reports or
other formal educational tasks.

The third component of this innovative learning model are teams as learning
platforms. The term, ‘teamwork’ is often applied synonymously with ‘group
work’. This is a mistake if a student-centred learning approach is desired. In
group work, the teacher performs a central role and leads the work of students
whereas in teamwork the teacher’s role is to design the learning process and ac-
tively guide student teams to achieve the learning goals and to be active agents
in their own learning (Katzenbach & Smith 2001, Kouzes et. al 2013). Effective
teamwork requires self-leading skills, peer leading and collaborative working
skills. The team needs to solve the problem — not the teacher. This requires that
the leadership and action-oriented way of doing, and learning is encouraged and
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supported by the teacher and the team is responsible for making its own deci-
sions — for example, what ideas are worth presenting (criteria for what is a “good”
idea must come from the teacher and the person or organisation who presents
the initial challenge). Skills to negotiate, respect difference (in all respects) and
sharing ideas and critically thinking are developed in teams when it is building
part of the process, and the makeup of the team is multidisciplinary. For teach-
ers this is central to gaining such awareness of understanding of the process of
creating and managing effective teams (Katzenbach& Smith 2015; Kouzes et.
al. 2013, 2; Wenger et. al 2002). When this is understood the focus on coach-
ing teams and facilitating learning is a natural part of the process. The teacher
is a key player by guiding the teams to focus on the right things and supports
them to find solutions instead of simply giving answers. Developing a teacher’s
coaching skills is therefore based on meaningful learning tasks and, when suit-
able learning partnerships are utilised, learning is always value-driven according
to the desired outcome.

Coaching as a method is a means of managing the learning process. It re-
quires a large amount of work by teachers in planning and creating the learning
tasks and identifying the milestones beforehand. This allows teachers to coach
teams when the learning event starts. Teachers facilitate this learning by asking
questions which help students with teamwork, and to solve the problem. This
is a core element of the learning process which requires good presence and coach-
ing skills from teachers. The challenges that teachers will face when using this
model can appear rapidly but there will often be multiple solution that can be
applied (Kouznes et. al 2013, Lackéus 2016). To reflect on a situation and cre-
ate good learning process solutions, we strongly suggest employing the buddy
teaching method.

Explanation of the tool
1. Preparation phase:

a. Decide how long your process needs to be: from a few hours to a
much longer processes, like a week.

b. Create 3 to 5 learning goals for your student group (collaborative
work, design thinking tools, problem-solving, critical thinking).

c. Find/formulate a real-life problem and agree the boundaries for solv-
ing this. What outcomes are required from the challenge owner’s
(stakeholder’s) point of view.

d. Determine and agree what things the teams can decide for them-
selves.
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e. How will the process learning be assessed? Often the outcomes are
not important - the fact they have implemented the tools and col-
lectively worked together and agreed the ideas, is more valuable. The
criteria for assessment and outcomes are planned, agreed, and com-
municated at this stage.

Notes for consideration: Think the amount of work the tasks will demand from
the students and plan and schedule the learning phase accordingly. With younger
students it is advised that the process is very closely guided, and the instructions
and tools are easy to implement. Guided reflection is also a key step in learning.
Plan the steps for reflection: before, during, after each step. Collaboration, creat-
ing ideas and validating them will take more time than you might imagine.

2. Implementation phase — facilitating the learning process and coaching
teams to solve challenges:

e Define, learn, solve, test, share — make sure that teams are under-
standing what is required and the design thinking tools are available
for them.

* Start days or sessions with your student teams by telling the goals of
the phase and introducing the tools they need to apply.

* Coach teams to solve faced challenged and applying the tools. Give
options instead of giving answers and help them to discuss and make
decisions in a team.

3. Reflection phase:

* Guide the reflection with the point of views and questions. For ex-
ample, team working own participation and roles in team decision
making and doing, design tool implementation.

* Students write a reflective report of complete process, guided by
teacher/tutor.

* Peer and coach/mentor feedback in plenary.

The learning environment

In this active based learning approach, we cherish the time together with
the team. This means that learning spaces need to be organised so that ev-
ery team has its own space in which to work. Round tables are recom-
mended because that helps communication when everyone sees each oth-
er’s face and the leadership can be built in a democratic way. Helpful
resources to help facilitate the process can be found from online platforms

(like Moodle) and they can be adopted and adapted according to a teach-
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ers plan of how the process should go. Prior preparation of any such re-
source is recommended as it saves valuable time for both teacher and stu-
dents. Initially collaborative work in teams might seem extremely hard the
students so consider how the learning environment can make the process
easier for them. A simple remedy is pencil and paper. That is the fastest
route to transfer thinking to a visual format. It also forces teams to inter-
act with each other. There can be no hiding behind screens: computer or
mobile. This stage can also be used as a physical learning phase. Sharing
outcomes, ideas and thoughts during the process will boost peer-to-peer
learning and is practising important work life skills at the same time.

If you use an E-learning platform, make sure it is suitable for collabora-
tive work. Finally, any physical learning environment containing suffi-
cient tables/chairs for the group and white/noticeboard for collaborative
creation

Role of students and teachers

Students: they are in the star role during such intensive learning events:
actively participating in teams to create solutions.

Coaches/teachers: they lead by example, designing the learning process,
and coaching students towards individual and team-level learning goals.

Expected outcome:

For students

o To develop their creativity in problem-solving, collaborative work,
and critical thinking skills.

For teachers

o To understand the definition of an effective coach in a pedagogical
framework.

o To define the self as a coach and understand how to act responsibly
to be a successful role model.

o Expand his/her own network within education and with work life
partners and stakeholders.

CONCLUSION

Schools are for life — so education in all levels should give practical skills to
manage one’s own life. As the world evolves, teachers must develop their own
skills through learning new and innovative methods that are suitable for the time
to meet the demands of employers. This tool enables teachers to take one step
in that direction. By leaving behind, even for a fleeting period, traditional teach-
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ing methods, we can face new challenges and thus better prepare our young
charges for their life ahead. After all, education’s role is to create individuals to
be valuable members of the society they grow up to become a part of.

A comprehensive approach is hard to implement as such. Also, this tool is
best to apply in iterative rounds. That means that teachers can start to apply
tools step by step and finding suitable solutions for their context. Buddy teach-
ing is best way to support this implementation process. That is also a natural
way to expand good pedagogical practises. Transferring the learning from stu-
dent to others is a good motivator for students but also teachers and schools to
take proactive step for community.
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CHAPTER 10

Heads and Tails for Enhancing
Students’ Critical Thinking Skills

Indra Odina

INTRODUCTION

The outlook towards education has changed over the last few years. Further-
more, the variables and dynamics in education have also consistently demon-
strated sustainable evolution. For this reason, the need to keep up with the lat-
est changes in education and adaptation to those changes can be inevitably
regarded as a must. One of the aspects that needs improvement is the students’
critical thinking skills. Critical thinking is a key characteristic that every student
is supposed to have, through which they conceptualize, analyse, synthesize, and
evaluate the inputs they encounter during the classes. Therefore, the tools and
activities have to address and develop the secondary school students® critical
thinking skills. For that matter, “Heads and Tails” serves as a dynamic and func-
tional tool for enhancing students’ critical thinking skills.

THEORETICAL BACKGROUND

The tool “Heads and Tails” is based on reflection theory and experiential
learning where experience is considered to be the main advantage. “Experience
is a meaningful engagement with the environment in which we use our previ-
ous knowledge (itself built from experience) to bring new meaning to an inter-
action” (Beard and Wilson 2006: 21).

Experiential activities often start with specific narrow skills and then move
on to broad skills such as teamwork, communication, time management, emo-
tional intelligence, or leadership. Beard and Wilson (2006) consider this simple
framework can be created both to classify outdoor and indoor experiential learn-
ing programmes and to show the sequencing of activities from play to intense
self-development over the period of a programme.

“Narrow skills such as listening, or questioning can be focused on first. These
might be built on later, as they are a subset of skills for teamwork or communi-
cation, which are very broad skills” (Beard and Wilson 2006: 120).
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According to Beard and Wilson (2006), the following four-stage sequence
or activity wave can be distinguished:

1. “Awaken participants’ enthusiasm;

2. Start to focus attention with medium-sized activities and narrow skills;

3. Direct the personal experience with broader skills;

4. Share participants’ enthusiasm using regular reviewing activities” (Beard

and Wilson 2006: 121).

Using this tool, besides critical thinking skills, the students develop their re-
flection skills, support their arguments, and can give structured meaningful
feedback evaluating the event that took place, learning process or what they like
about school / activity / assignment and so on. In conclusion, this tool is de-
signed to advance secondary school students" critical thinking skills through the
idea that there is no completely positive or negative thing in any point.

EXPLANATION OF THE TOOL

“Heads and Tails” is based on reflection theory and experiential learning,
where students internalize the fact that every strength has within it the potential
for weakness, and likewise every weakness has within it the potential for strength
along with improving debating skills and finding and supporting arguments.

* Aims of the tool — 1) to enhance secondary school students’ critical thinking
skills; 2) to develop students’ reflection skills; 3) to prepare for debates, for
finding and supporting arguments; 4) to give structured meaningful feed-
back evaluating the strength or weakness and find the other side.

* Expected outcome — to develop, present and support one’s argument; to get
meaningful feedback.

* Allocated time — 20 — 30 minutes
* Setting, place layout — students working stations/ separate tables for groups

* Necessary materials — one set per group (grid for notes, coin) with guide-
lines

* Number of participants — whole class in small groups of 3-5
e Role of students — critical reflectors

* Role of teacher — active observer

*  Steps to use the tool

1. Make the groups of 3-5 participants, one takes a coin of any nominal
value.

2. One keeps notes in the grid.
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Name

Strength

Weakness
in strength

Weakness

Strength in
weakness

3. In your group agree which side will count as which.

A 10-rupee coin has the three lions’ capital on one side, and the number 10
on the other side. The three lions’ side is the obverse, so counts as heads.

If you need to toss a coin, it really does not matter — just agree before you

toss which side will count as which.

4. The coin owner tosses the coin first. If the coin lands on the head (num-
ber) — tells about the strength, something he/she likes about the event
that took place, or in the learning process or what they like about school.

5. And then describes “the other side of the coin” — what is the drawback

still in the thing that he/she likes.
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e.g., Strength: 1 liked how I presented the group poster.
Other side: My teammates did not have a chance to speak.

If the coin lands on the tail (picture) — tells about the weakness, some-
thing he/she dislikes in learning process or what is not satisfied with
school and describes “the other side of the coin” — what is good about

this negative side.

Weakness: My group mates were not ready for the lesson.
Other side: It allowed room for creativity.

Everyone tosses the coin in turns and at least twice.

Later the grid is summarised and presented, submitted for the teacher to

make sure students have managed to find good arguments.

It leads to the conclusion that there is no completely positive or negative

thing — every coin has two sides.

Every strength has within it the potential for weakness, and likewise

every weakness has within it the potential for strength.
* Assessment — “finding both sides”
* Students’ feedback

The reflection of students during the classes of the study course Mento-

ring in Education (master students).

Reflection questions | Respondents’ evaluations in groups

after the toll

application

Were there more talks | We talked more about the weak sides.
about the strengths or | Ir was in balance.
weaknesses? We spent more time on weaknesses.

There were more discussions about the strengths.

For both, but there was more to comment on weak sides — that
which casts doubr.

Our group had a balance between the two sides.

Equal, others did not have ro help find either the positive or the
negative, because it was already determined individually.

There were more discussions about weaknesses because it is relevant.
It was important to discuss the issues with the group members.

It was easy to talk about ourselves, because we had answered the
questions of the questionnaire before.
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How did you

succeed in talking
about yourself and
formulating the other
side?

Very good, because we have prepared a self-assessment at home and
had the confidence to reveal ourselves.

It was easy because the justification had already been partly
written.

Easy, open, acknowledging the situation “as is”.

Given that we had peiformm’ our se{f—em/uatian before, it was
quite easy to talk ...

Very easy and successful because the self-assessment has been
prepared in advance.

There were no problems because the answers were already thought
about. There was only necessary to find and formulate ar the
positive - and at the negative +.

We did well! Sharing experiences makes it easier to formulate
answers.

We concluded that mentees are afraid to disturb and ask for help
from colleagues.

What was more
difficult to formulate?

It was difficult when talking about the positive to find flaws.

Iz is a little harder to find the other side of the coin.

Harder to talk about what works well.

It was more difficult to formulate the “other side” in all cases.
Finding weaknesses in strengths.

10 think of one answer from both sides at the same time — positive
and negative for one question at a time.

What is the purpose
of this mentoring
task?

10 develop active listening skills and respond meaningfully to what
the narrator is saying.

10 see that there are two sides to every problem and two solutions.
Lz':tming skills, concentration, exc/mnge of ideas, feedbﬂc/e, moving
towards the goal.

10 listen and find solutions, insights, etc.

The purpose of the tasks in mentoring is to be aware that each
person has both ‘Sides of the coin’; the conversation in the group
creates an experience that we gain in negotiations about success,
our anxiety. By throwing a coin in this way, we can understand the
strengths and weaknesses of the mentee.

Reflecting in a group we can share experience, thoughts, sometimes
saying new ideas out aloud we can get to the result faster.

The aim of this exercise in mentoring is to be able ro look at the
answers from different angles.

70 listen to others without interruption, share experience, z'mz'g/at
into supervision.

10 share experience, encourage something new. 10 find
commonalities and similarities. 1o encourage each other.
Colleagues gain confidence.

Self-assessment is a useful process for understanding potential risks
that need more attention.

Tossing a coin balances the pros and cons to talk about both sides.
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* Visualized examples

The work of students during the teaching practice seminar (Bachelor

students).

Name | Strength Weakness in Weakness Strength in

strength weakness

A 1 mostly performed | There is a lack Class lesson Experience — how
practice tasks of cooperation 5th grade. The to work in a
independently. with the most language barrier. | minority school.

experienced
colleagues — deputy
principal, field
coordinator and
other teachers.

B 1 managed to The notes made 1 was afraid Experience —
observe the in the observation | to teach a class not everyone
lessons of several checklists are lesson, it is hard to | will always be
colleagues, to get | chaotic and reprimand and be | interested in the
examples of good | difficult to analyse. | strict. lesson, I must be
practice. morally prepared

for it. The
teacher is not an
entertainer.

C It was possible to | The information | Distance learning | Observing online
learn many new | provided was during the lessons, I have
and useful things. | sometimes lockdown. It got 1o know

confusing, as it was | was difficult to more about the

sometimes difficult | get documents, possibilities offered

to understand communicate with | by technology and

what was being teachers. how diverse the

done. remote lessons can
be.

D Teacher used Initially, 2 minutes | It was hard to There was a
Nearpod and the | were lost for meet the mentor. | possibility to work
pupils liked it, as | children to log in independently.
well as another site | to Nearpod.

— to create avatars | At some point, it
and answer was necessary to
questions about attract attention.
Christmas.
E We did not However, we Lack of time. Learn to plan

manage to talk
to the language
coordinator.

managed to
interview the
music and culture
coordinator.

your time so that
you can manage
everything.
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CONCLUSION

The tool introduced in this chapter may be used in all the education cycles
and can be integrated in different subject areas. It is relatively easy to implement
in any classroom provided it requires minimal preparation. The experiential
learning approach encourages both active participation and reflections on the
activities the participants are engaged in, while the reflection theory underlying
this tool is crucial within the personal, academic, and professional development.
In brief, “Heads and Tails” should be viewed as a dynamic and functional tool
for enhancing students’ critical thinking skills.
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CHAPTER 11

Integrated and Interactive
Lesson Plan

Dr Niyati, Chitkara, Dr Parul Sood, Dr Sangeeta Pant,
Ms Dolma Pathela, Ms Piyusha Sharma

INTRODUCTION

Lesson planning is an essential component of effective content delivery. Ef-
fectual lesson planning is needed in order to make the lesson delivery more con-
cise and structured. It helps the teacher to specifically list down the content to
be covered along with the activities that are to be carried out by her during the
lesson delivery. Lesson Plan can also be called as a step- by step guide for effec-
tive lesson delivery. The traditional lesson plan model consists of a sequence of
4 steps i.e., a) Specify Objectives, B) Select Learning activities, ¢) Organise Learn-
ing Activities, d) Identify Evaluation Procedure. The traditional format of lesson
planning was cumbersome and detrimental in the willingness and effectiveness
of teacher’s lesson planning. The skill of creating a lesson plan involves the cre-
ative and critical skills of the teacher. Each lesson which is planned is very dif-
ferent. In fact, the lesson planned by two different teachers for the same class
and for same sets of students is also different.

Based on the recent developments in the field of education, the need was felt
to revamp the traditional format of the lesson plan and propose an “Integrated
and Interactive Lesson Plan” which is based on Presentation, Controlled Prac-
tice, and Free Practice (3Ps) approach and emphasizes the integration of inno-
vative pedagogies and ICT into the lesson plan. The Integrated and Interactive
Lesson Plan follows the learner centred way and builds on the foundational con-
cept of Multiple Intelligence Theory, inculcate analytical, critical, and creative
learning for the students.

The present chapter deals with the pedagogical tool viz. “Integrated and In-
teractive Lesson Plan” (IILP), which was conceived with an objective of en-
hancing critical, creative and analytical skills of the Pre-service and In-service
teachers owing to the ongoing fourth industrial revolution. This tool promotes
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constructivist approach to learning, provides a stage for the pre-service and
in-service teachers to design different classroom experiences for students and
above all shift the focus from regular teaching to student-centred teaching.

THEORETICAL BACKGROUND

With the altering requirements of classrooms arises a need for the change in
lesson plans. The landscape of education has changed drastically. Consequently,
it is imperative to move past the traditional practices and devise unique meth-
odologies for edification.

Hence Integrated and Interactive Lesson Plan was formulated to give flexi-
bility to the teacher to experiment with the content being delivered and engage
the learners keeping 3Ps approach at the centre. The 3 P’s approach in integrat-
ed and interactive lesson plan has been adapted from the 3 P approach of lan-
guage Learning. The 3 Ps’s approach of language learning are Presentation, Prac-
tice and Production.

Presentation stage: the content to be taught to the students are presented
to the students to know their entry level of the content. This is done using var-
ious strategies like eliciting and cueing. This stage is dominated by high teacher
talk time which may be as high as 65- 90% and consumes about 20-40% of the
lesson time.

Practice stage: At this stage the activities are framed for the students so as
to make the students practice the concept being taught. It focusses on high stu-
dent talk time and less of written activities. The student talk time ranges from
60-80%. It takes about 30-50% of the lesson time.

Production stage: At this stage the students demonstrate the content ac-
quired by performing some tasks. The student talk time at this stage is 90% and
this stage takes about 20-30% of the lesson time.

The adoption of 3P approach from language learning to lesson plan was do-
ne in order to cater to 21* century skills and provide opportunities to the stu-
dents to become independent and reflective learners who gain meaningful learn-
ing experiences through engaging activities designed for them.

This change in the format of the lesson plan was much needed keeping in
mind the transformations happening in the field of education.

LITERATURE REVIEW

In order to prepare the students for the 21st century, it remains substantial
to train in-service and pre-service teachers with respect to how they plan their
lessons. Sias, (2017) in her study titled, “The Best Laid Plans: Educational In-
novation in Elementary Teacher Generated Integrated STEM Lesson Plans” re-
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ported that project based, and student centred learning should be a part of the
lesson plan. In another study titled, “Finding the Balance between Process and
Product through Perceptual Lesson Planning” conducted by Uhrmacher, Con-
rad & Moroye, (2013) concluded that the lesson plan should be such which
helps in engaging the teachers and students. It should develop the creative side
of the learner and make their learning journey joyful and meaningful. The en-
vironment that is created by the teacher in the class should have element of sur-
prise and innovation and lesson planning should be given due attention while
training pre-service and in-service teachers. Furthermore, the research on “De-
velopment of Lesson Plans by the Lesson Study Approach for the 6th Grade
Students in Social Study Subject based on Open Approach Innovation”deals
with the need of creating improved lesson plans for gaining optimal efficiency
vis-a-vis teaching. Another study which was conducted by Panasuk, Regina,
Stone, Walter, Todd & Jeffrey, (2002) titled, “Lesson Planning Strategy for Ef-
fective Mathematics Teaching”established the significance of planning mean-
ingful experiences for the students to ensure successful teaching. Well planned
lesson plans help in making better connections between various concepts and
also play a major role in the way information is presented to the students and
how the new knowledge is created by them, thus honing their critical, creative
and analytical skills.

The works of Wiyanarti & Holilah (2020) titled, “The Innovation of On-
line-Based Social Studies Lesson Plan Models to Face the Industrial Revolution
4.0” brought about the online-based social studies lesson plan model as a part
of the innovations in learning keeping in mind the industrial revolution 4.0.
Through this lesson plan, they focussed on the needs of the future learning sys-
tems. Zhu, Chen, Du & Li, (2015) in their study titled, “Research on Model
of Collaborative Lesson Planning for Primary Teachers Based on Online Envi-
ronment” asserted that collaborative lesson planning can help widen the horizon
of teachers’ ideas and can aid in improving teaching by combining technology
and resources.

From the studies quoted above the need was felt to design and develop a les-
son plan which caters to all the essentials listed above related to a lesson plan. A
lesson plan which focusses on student centred learning, engages the students
and teachers, caters to the future learning system, is innovative and helps to fos-
ter analytical, critical, and creative side of the students. Thus, Chitkara College
of Education developed a lesson plan which caters to the needs of Industry 4.0
and needs of the 21* century skills.

EXPLANATION OF THE TOOL

The IILP is broadly divided into 3 stages viz. Presentation, Controlled Prac-
tice and Free Practice, based on the 3 Ps approach, which is a soft approach to
Communicative Language Teaching.
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Each stage represents a stage of learning process and thus accordingly activ-
ities and aids are planned by the teacher. The first stage which is the Presenta-
tion Stage entails explanation of the topic by the teacher. The Controlled Prac-
tice stage is the stage for the teachers to allow students to practice new content
/ topic in a controlled environment. The Free Practice is the stage which gives
the opportunity to the pre-service / in-service teachers to plan activities which
enable students to freely practice the content taught.

A. Aims of the Tool

* To facilitate educators to help students think analytically, critically and
creatively;

* To enable teachers to tap into the background knowledge of pupils and
build new skills;

* To empower teachers to create a conducive environment which gives
everyone a chance of interacting and asking questions.

B. Expected Outcomes
The teacher will be able to
* expand his/her horizon and that of his/her students;
* anchor learning in relevant and real-life ways;

* design suitable learning activities and devise strategies to assess and ob-
tain feedback on student learning;

* inculcate critical thinking, creativity, and multifarious skills in his/her
students.

The learner will be able to
* work effectively with his/her peers;
* joyfully learn through various activities;

* enhance his/her critical thinking, creativity, and various other skills.

C. Role of Teachers

The effective execution of IILP requires teachers to divide delivery of lesson
in three stages. In the first stage which is Presentation stage, the teacher
speaks up to 75% of the time, as they are presenting information and asks
“concept check” questions to see if students have understood. The second
stage i.e., Controlled Practice, requires teacher to use activities and group
work to practice the concept. The teacher facilitates the activities of the
class and corrects students when mistakes occur. In the last stage viz. Free
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Practice, the teacher monitors but does not correct until the end. The focus
in this stage is on fluency and rather than accuracy.

D. Role of Students

The role of the students also varies as per each stage. In the first stage which is
Presentation stage, the student is predominantly the listener. The role of the
student at Controlled Practice stage is being an active participant of the activ-
ities planned by the teacher. The Third stage, which is the Free Practice stage
demands students to speak up to 90% of the time and describe/use the content
taught in a natural, everyday context, with minimal input from the teacher.

E. Steps to use the Tool

The instructor should follow the steps mentioned hereunder to ensure ap-
propriate usage of the pedagogical tool:

1) Selection of the Pedagogy and Tools/Aids Required (Stage-wise):
Based on each stage, the Pre-service and In-service teacher is required to
carefully formulate activities and use teaching aids. Since the first stage,
which is called Presentation, forms the base of lesson reception, the teach-
er should clearly list out Medium of Instruction based on linguistic di-
versity of the class and catering to Multilingualism as proposed by NEP
2020, Instructional Aid to be used based on the type of content being
catered to, Instructional Objectives catering to all the three domains of
learning i.e. Cognitive, Affective and Psychomotor, Entry Behaviour - de-
cided on the basis of the resources available, Pedagogy / Andragogy, Mod-
el of Teaching, Techniques of Teaching, ICT in Teaching, Activities to be
Conducted in Class Catering to Different Types of Intelligence, Digital
Media to be used. All the decisions related to this stage is based on the
diversity of the students of the class, the demographic diversity, individ-
ual differences, and the entry level of the students. The learning theories
selected by the pre-service teacher and in-service teacher depends on the
difficulty level of the content and also depends on the learning outcomes
to be achieved by the pre-service and in-Service Teacher. If the learning
outcomes to be achieved belong to lower order thinking skills, then Pre-
service and in-service teacher can use Behaviorism learning Theory which
focuses on remembering and understanding levels of Bloom’s Taxonomy.
If the learning outcomes to be achieved belong to higher order thinking
skills, then then pre-service and in-service teachers can use Cognitive or
Constructivism Learning theory.

The second stage, the Controlled Practice stage, is very closely associated
with the Theories of Learning i.e., the activities which are conducted
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for the learners focus on the different type of learning theory i.e. Be-
haviourism Learning Theory, Cognitive Learning Theory and Construc-
tivism Learning Theory. In this stage, the activities are designed by the
pre-service and in-service teachers to give practice to the students under
the close supervision of the pre-service and in-service teachers. The ac-
tivities are designed in such a manner that it ensures 60-80% of the stu-
dent talk time through activities like cooperative learning, collaborative
learning etc. Pre-service and In-service teachers ensures that Learning
Spaces are used innovatively to enhance the teaching and learning expe-
rience of the learners.

For the third stage of the lesson plan, which is about free practice and
focus is on enhancing the student talk time to 90%, the students are pro-
vided with free hand to come up with creative things by freely practicing
the content taught. The teacher is required to make a suggestive list of
free practice tasks for their perusal.

2) Deciding the Assessment Type: The second step for using the tool in-
volves deciding the Assessment type like Peer Assessment, Formal As-
sessment, Assessment through Activity, Written/Oral Assessment etc. to
ensure that the topic has been properly comprehended by the child.

3) Listing the Method of Feedback: Since feedback plays a major role in
ensuring effective teaching, it is imperative for the pre-service and in-ser-
vice teacher to decide the type of Feedback, he/she will be giving to the
students towards the end of the lesson delivery. The feedbacks can range
from Peer-feedback, Self-feedback, Just-in-time feedback etc. depending
on the requirements of the topic.

Assessment

Assessment involves measuring and profiling of various aspects of learning.
Owing to be more inclusive than gauging and measurement, assessment en-
ables in chalking the fortes and weak points of a student (Kapoor & Natarajan,
2014). As the current tool intends to polish various skills of the pre-service,
in-service teachers and students, it stresses on effective planning of content to
result in its exceptional delivery. It is the formal demonstration of the topic by
the pre-service, in-service teachers for making sure that learner comprehends
and is able to recollect during the examination (Sood & Dutt, 2017).

In light of the foregoing, “Interactive and Integrated Lesson Plan’enables
pre-service and in-service teachers to create a road map of what students need
to learn and how it will be done effectively during the class time. The assess-
ment of the tool involves Students’ Assessment and Teachers’ Assessment.
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Teachers’ Assessment

The assessment of pre-service and in-service teachers IILP is done on the basis
of the pre-designed rubrics. The Assessment is done using a Mixed Method
Approach. The pre-service teacher / in-service teacher is expected to prepare
a lesson plan as per the format of the Integrated and Interactive Lesson Plan
and then is expected to deliver the same in front of the peer group and an ex-
perienced teacher/coordinator. The experienced teacher/coordinator and peer
group both provide feedback at the end of the lesson delivery.

Table 1:
Rubrics for the assessment of integrated and interactive lesson plan

=1 CHITKARA

UNIVERSITY

RUBRICS FOR THE ASSESMENT OF INTERGRATED AND INTERACTIVE LESSON PLAN

Disagree | Somewhat Neutral | Somewhat | Strongly
Disagree Agree Agree
Marks Alloted 1 2 3 4 5
The lesson was developed
keeping in mind the
multilingual approach
The Lesson plan followed 3 Ps
Approach

The appropriate teaching aids
were used in the lesson plan

The instructional objectives
were framed catering to all
three domains of Learning i.e,
Cognitive, Conative and
Affective

Entry Behavior was catered to
while framing lesson plan

Due weightage was given to
the pedagogy being used in the
lesson plan

Appropriate use of ICT was
made in the lesson plan

Activities catering to different
types of Intelligence were
framed in the lesson plan

Lesson plan focused on the
activities that were framed
keeping in mind the
Constructivist Learning
Theory

Lesson plan focused on the
activities that were framed
keeping in mind the Cognitive
Learning Theory
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CHITKARA

UNIVERSITY

COLLEGE OF EDUCATION

Lesson plan focused on
making use of infrastructure
while content delivery

Non-verbal communication
was given due weightage in
the lesson plan

Due weightage was given to
the types of Reinforcement in
the class

Lesson plan focused on
providing opportunities to the
learners for free practice

The Integrated and Interactive
lesson plan was able to
develop the Critical thinking
skills among the Pre-
service/In-service teachers

The Integrated and Interactive
lesson plan was able to
develop the Creative thinking
skills among the Pre-
service/In-service teachers

The Integrated and Interactive
lesson plan was able to
develop the Analytical
thinking skills among the Pre-
service/In-service teachers

Table 1 - SampleRubrics for the Assessment of Integrated and Interactive Lesson Plan
Source: Chitkara College of Education, Chitkara University, Punjab.
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Detailed Quantitative Assessment of Lesson Delivery based on Integrated
and Interactive Lesson Plan

Rubrics 1

2

3

4 5

Below Average

(BA)

Description

Average

(A)

Good
(&)

Very Good | Excellent
(VG) (E)

LESSON DELIVERY

Teaching Sub.

Social Studies

Topic Introduced

[S8}

Smile & Expression

Pre-Knowledge Testing

Presentation Skills

Confidence

Methodology

Creativity

Innovativeness

Speech Clarity

Communication Skills

e IS S N I N A SN N I SN NS

Blackboard Wrkiting

Z
>

Writing Skills

Motivation to Students

Teacher Talk Time (TTT)

Student Talk Time (STT)

Error Correction

Reinforcement

Repetition

Level of Interest

Questioning

Ability to Answer Questions

Level of Teaching Aids Prepared

Level of Teaching Aids Presented

Post-Knowledge Segment

Terminal Behaviour

Class Control

N N A B N A B B N e N N A N N SN NSRS
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Eliciting 4
Feeding 4
Peer Work 5
Group Work 5
One-to-One Instruction N/A
Eye contact with the students N/A
Hand, Eye & Body Co-ordination & Movement N/A
Computer Skills 5
Controlled Practice 4

Concise Qualitative Assessment of Lesson Delivery based on Integrated
and Interactive Lesson Plan

Name: Roll. No.:

Teaching Subject- Social Studies | Remarks

Written Lesson Plan

Presentation

Teacher Traits

Teaching Aids
Overall Remarks

Table 2 - SampleRubrics (Detailed ¢ Concise) for the Assessment of Teacher’s Lesson Delivery based
on Integrated and Interactive Lesson Plan

G. Students’ Feedback

With the commencement of Industry 4.0, which remains the momentum
behind Teaching 4.0., the students’ feedback is set to comprise the most ad-
vantageous tool for gauging teaching efficiency (Chitkara, 2021). Keeping
in view the supreme importance of students’ feedback, it is thus vital for
the instructor to obtain students’ viewpoint to promote the effectiveness of
diverse educational activities.

To establish the functionality of the IILD, a sample of 180 students from
Class 6 at Chitkara International School, Chandigarh, India was chosen
who were taught “Fibre to Fabric” topic through Integrated and Interactive
Lesson Plan and the following findings were made as per the students’ feed-
back on the question “Did you enjoy studying “Fibre to Fabric” topic?”
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Students’ Feedback - Integrated and Interactive Lesson Plan
“Did you enjoy studying “Fibre to Fabric” topic?”

Student’s Feedback

180

160 -

140

120 -

100 -
80 [ Student’s Feedback

60 -

40 -

20 -

0 [

Yes No Can't Say

Source: Chitkara International School, Chandigarh, India

Graph 1 (Interpretation): Approximately 94% of students enjoyed study-
ing the topic “Fibre to Fabric”, taught through IILE, whereas about 1% and 5%
didn’t enjoy or couldn’t say about it, respectively.

H. Visualized Examples

The pedagogical tool of “Interactive and Integrated Lesson Plan” is extreme-
ly beneficial in teaching topics. At Chitkara College of Education, Chitkara
University, Punjab, India and Chitkara International School, Chandigarh &
Panchkula, India, lesson plans for each topic are created keeping in mind the
prior knowledge of the students, along with the usage of ICT and related activ-
ities. The utilisation of the 3Ps cements the concept in students’ minds and en-
sures a lifelong retention of the same.
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DIARY FORM LESSON PLAN CHITKARA
FIRST SEMESTER gl | onveRsiry
Date: 19/08/2020 Timings: 01.15-21:15 Period: 3rd

Grade: Section: Subject: Topic: Open Bank Postion
PRESENTATION:

Medium of Instruction

Monolingual ] Bilingual E( Multilingual ]
Languages Used

English Hindi M Punjabi ]
Any Other

INSTRUCTIONAL AIDS USED:

Audio Aids -

Radio Tape Recorder Head Phone Q
Visual Aids E ™
Display Board ®ZS Print Material \/ Comic Strip %
Flash Cards =ER Poster Maps
Cartoons q@ Newspaper Graphic Aids

Audio- Visual Aids \ﬂk‘«
Television Films Digital Content
3- Dimensional Aid

Objects/ Specimen Exhibition ; | Puppets 73:?"}
Field Trip Experiment m Muppets W

INSTRUCTIONAL OBJECTIVES: COGNITIVE DOMAIN

Remembering
Applying

Evaluating

AFFECTIVE DOMAIN
Receiving Phenomenon
Valuing

Internalizes Values

PSYCHOMOTOR DOMAIN
Imitation

Articulation

H0 EO0 R EE

Understanding
Analyzing

f
o
Creating [zr
M
Ul

Responds to Phenomenon

Organization

Manipulation Precision [ ]

Naturalization
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DIARY FORM LESSON PLAN
FIRST SEMESTER

ENTRY BEHAVIOUR

Use of Examples/ Analogies/ Similarities
Lecturing/ Describing/Narrating/ lllustrating
Role Playing/ Dramatization

Experimentation/ Demonstration

00RO

PEDAGOGY / ANDRAGOGY / HEUTAGOGY USED

Open Ended Instruction
Inquiry Learning
Experiential Learning
Case- Studies

CLIL

Flipped Learning

Problem Based Learning
MODEL OF TEACHING
Inquiry Based Model
Advance Organizer Model
TECHNIQUES OF TEACHING

Dot K0 Uk U000

&l

Questioning

Story Telling

Audio Visual Aids

Integrated Learning

Differentiate Learning

Co-operative Learning

Peer Teaching

Dictogloss

Blended Learning

Collaborative Learning

Concept Attainment Model

CHITKARA

UNIVERSITY

COLLEGE OF EDUCATION

O oot OO

Inductive — Deductive Technique Heuristic Method ]
Analytic- Synthetic Method

ICT IN TEACHING

Tuxpaint Celestia-win | Veyon ]
Geompris Lenmus ] iTest ]
Typefaster Wordsworth 1] Pearson ]
Educom Extra Mark |z/

Any Other

ACTIVITIES CONDUCTED IN CLASS CATERING TO DIFFERENT TYPES OF INTELLIGENCES
Linguistics ] Logical- Mathematical B/ Spatial ]

Bodily- Kinesthetic
Naturalistic Intelligence B/

Interpersonal

0

Intrapersonal [ |
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DIARY FORM LESSON PLAN
FIRST SEMESTER

™
v

Question Answer ]

Black Board Usage

Diagram

DIGITAL MEDIA
Facebook ] Instagram
School ERP ] Any Other

CONTROLLED PRACTICE
THEORIES OF LEARNING

Smart Board Usage
Draw Picture Map

Notice Board Usage

CHITKARA

ﬁl UNIVERSITY

‘COLLEGE OF EDUCATION

| Text ]

| Words ]

] Pin Board Usage [ |

] Twitter ]
]

Activities conducted based on BEHAVIOURISM LEARNING THEORY

Drill Work ]

Bonus Points (Providing an incentive |:|

to do more)

Participation Points
(Providing an incentive to participate)

Repetitive Practice

Establishing Rules

] 00

Verbal Reinforcement
(Saying ' Good Job')

Activities conducted based on COGNITIVE LEARNING THEORIES

Classifying or Chunking Information [ ]

Linking Concepts (Associate New ]
Content with Something Known)

Examples

Problem Solving

D0 =

Imagery/ Providing Pictures

Real World ]

Providing Structure (Organizing your [ ]
lecture in efficient and meaningful ways)

Discussions D
Analogies ]
Mnemonics @/

Activities Conducted based on CONSTRUCTIVISM LEARNING THEORY

Case Studies

Brain Storming

Collaborative Learning/ Group Work
Infrastructure Usage

Phonetic Console

Bhasha Translation Zone

o o0

Non Verbal Communication
Sign Language

Any Other

Research Projects M Simulations [ ]
Problem Based Learning B/

Discovery Learning

Gaming Station ] Hello m
Research Zone B/ Play Ground D

O

Musical Express Way
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DIARY FORM LESSON PLAN CHITKARA
FIRST SEMESTER UL
TYPE OF REINFORCEMENT

Positive lz( Negative [ ]

SCHEDULE OF REINFORCEMENT

Continuous Reinforcement Schedule B/ Partial Reinforcement Schedule ]
Variable- Interval Reinforcement Schedule |:| Variable Ratio Reinforcement Schedule |:|
FREE PRACTICE

Methods (Tick any)

Home Assignment [ ] Practice Sheets [ | Project ]
Question Bank @/ Field Work ] MO0OC ]
Swayam ] Edex ] Coursera [ ]
Any Other ]

Signature of Subject Teacher (Associate School)

Source: Lesson Plan Form in Reflections of Alpha Teachers, Chitkara College of Education, Chitkara
University, Punjab, India
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CONCLUSION

“Interactive and Integrated Lesson Plan” is a two-way roadmap for ensuring
the subject-enrichment of the student along with allowing the teacher to under-
stand what works best for each of their students. The 3Ps make way for each
student to flourish in their respective fortes of learning, while giving the teach-
er a chance to broaden their pedagogical skill set to encompass a wide range of
learning styles. This student-centred approach makes it easy for the teacher to
simply give an outline of the topic, encouraging rigorous research and active
participation by the students, instead. It is the best academic tool for bolstering
the creative, critical, and analytical skills of the student, along with inculcating
a lifelong hunger for learning.
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CHAPTER 12

MAX for Enhancing Students’
Analytical Skills

Indra Odina

INTRODUCTION

The Industrial Revolution 4.0 has transformed the way people live, work and
study while Education 4.0 is the approach to learning that has to go hand in
hand with the developments of Industrial Revolution 4.0. The top 10 skills nec-
essary for students in 2020 stated in The World Economic Forum (2016) were
complex problem-solving; critical thinking; creativity; people management; co-
ordinating with others; emotional intelligence; judgement and decision making;
service orientation; negotiation; cognitive flexibility (World Economic Forum
2016). Education 4.0 is becoming the primary approach to learning that aligns
itself with the Industrial Revolution 4.0. Therefore, aligning teaching and learn-
ing methodologies, approaches, and strategies with the skills necessary in the
future is of fundamental topicality in the preparation of both teachers and stu-
dents The changes brought about are inevitable, therefore, it is high time to
consider “education for the future” taking into account these transformations
and acknowledging the transformations taking place at all levels. Within all these
transformations, learners’ autonomy, and the related phenomena (self-directed
learning, etc.) are taking the central position within the new education 4.0 par-

adigm.

THEORETICAL BACKGROUND

The term learner autonomy implies conscious and deliberate efforts to de-
velop individuals who have the ability to participate to some extent in all aspects
of their studies. Learners” preparedness involves learners assessing motivation
and confidence to make necessary decisions, whereas learners’ capability involves
learners possessing necessary skills to accomplish the choices which are made
during the learning process. Learners are able to gain autonomy only when they
possess necessary knowledge, skills, motivation, and confidence.

Moore (2010) emphasises that not only are learners obliged to have the ca-
pacity to take control over their learning, but the learning environment should
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also provide them with an opportunity to gain autonomy. He mentions that to
gain learner autonomy, not only are learners required to have or develop a set
of personal qualities, such as confidence, enthusiasm, taking and accepting ob-
ligation, and ability to take initiative, but they should also possess a set of aca-
demic skills to identify learning goals and processes, understand how to evaluate
learning, manage well-grounded conceptions of learning, apply a substantial
number of learning approaches, organise learning and to be well-motivated to
learn autonomously. Mackness (2011) explains that learner autonomy enables
learners to become successful in learning; however, they should possess a certain
set of abilities to gain autonomy, such as taking responsibility for own learning,
monitoring, and evaluating own learning, flexibility in making decisions, reflec-
tiveness with high-level of metacognition, being proactive, critical, analytical,
and constructively critical, filtering and selecting the required information. How-
ever, possessing the aforementioned skills and abilities cannot be sufficient for
learners to gain autonomy and achieve success in learning since it is a teacher
who plays the leading role in promoting learner autonomy by creating the ap-
propriate learning environment and developing the required skills. Enhancing
the role of a teacher as a facilitator to promote learner autonomy, Sykes (2014)
suggests the following four strategies be integrated into the course:

1. Teachers should establish a relationship with their future students and learn
their needs and preferences before the course begins.

2. Teachers should encourage learners to monitor themselves while doing
tasks.

3. Teachers should encourage learners to summarise the key points of the task.

4. Teachers should encourage learners to develop their own quizzes which are
necessary to develop the ability to assess, combine and utilise what has been
learnt.

EXPLANATION OF THE TOOL

MAX (Motivation — Acquisition — Extension) is a tool that enhances stu-
dents" analytical skills based on autonomous learning theory, in which self-man-
agement approach is dominant and benefits from students’ motivation, acqui-
sition and extension. In this tool, after the determination of time and items to
be taught, the aim is to elicit different opinions from the students about what
they have learnt/found out (learners’ motivation), what they want to try out
(the evidence of acquisition) and what they would like to examine more in de-
tail (learners' readiness to extend the acquired, to apply in practice).

* Aims of the tool — 1) to develop students’ analytical and reflection skills; 2)
to analyse, synthesize and evaluate the information obtained in accordance
with particular teaching aims and objectives.
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* Expected outcome — depending on the type of MAX — it can be to deter-
mine the level of students’ motivation, acquisition, and readiness to apply
the acquired in practice.

* Allocated time — from 15 to 30 minutes, depending on the depth of the
question, could also take more time. If combined with follow-up see below,
it can take additional 30 to 40 minutes.

* Setting, place layout — there are no special requirements concerning the set-
ting, students can fill in the offered handout on their own after the activity
(feedback or reflection MAX), or before the activity (opinion and learning
check-up MAX), but it should be done alone.

* Organization questions — students should be explained the procedure of the
use of the tool, the evaluation criteria if MAX is going to be assessed, and
they should be given enough time for completing MAX on their own.

* Necessary materials — teacher’s prepared handout or online assignment. De-
pending on the aim, the teacher can choose among several types of MAX.

Several types of MAX: for finding out students’ opinion, for checking stu-
dents’ learning, for receiving the feedback on activity; for checking students’
understanding.

Reflection MAX

(describe each mentioned thing clearly so as if one has not been present at
the class would also benefit from this information or you yourself will be able
to recall the situation from the description)
3 things I found out / ideas learned (Motivation)

\Y%
\Y%
\Y%

2 things / ideas that inspired me professionally that I would like to try/use in
teaching in near future. Please, describe why (Acquisition)

v
v
1 thing / idea that was attractive, but it still needs to be worked on (Extension)

\Y%

Feedback MAX

(describe each mentioned thing clearly so as if one has not been present at
the class would also benefit from this information or you yourself will be able
to recall the situation from the description)
3 things I will remember about today
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\Y
\Y%
v
2 things I will try out
\Y
v

1 thing I want to ask, as it was not clear

\Y%

Opinion MAX (describe each mentioned thing clearly and support by facts)
3 things you like about group work
\Y%

\%
\%
2 things you consider significant to make group work effective
\%
v

1 thing that bothers you about group work
\Y%

Learning check-up MAX (describe each mentioned thing clearly and support
by facts)
3 things you liked about the story

\Y
v
v
2 things you disliked about the story
v
\Y

1 thing you would like to ask / you would like to change if you were the author

v

*  Number of participants — there are no restrictions concerning the number
of participants, from one to hundreds.

* Role of students — active participants.

* Role of teacher — active analyser of information received.
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Steps to use the tool — students fill in the handout and submit / hand in;
teacher analyses to see the students’ motivation, acquisition, and extension.

Assessment — the possible assessment for Learning or Check-up MAX could
be based on the Taxonomy of cognitive field (Benjamin Bloom taxonomy's
updated version Anderson & Krathwohl, 1995-2000).

The entries of MAX can be assessed in the scale from average to outstanding

and individual feedback provided to students.

1.

Remembering — recognizing or recalling knowledge from memory to pro-
duce or retrieve definitions, facts, or lists, or to recite previously learned
information — (average)

Understanding — constructing meaning from different types of functions be
they written or graphic messages or activities like interpreting, exemplify-
ing, classifying, summarizing, inferring, comparing, or explaining — (almost
good)

Applying — carrying out or using a procedure through executing or imple-
menting in situations where learned material is used through products like
models, presentations, interviews, or simulations — (good)

. Analysing — breaking materials or concepts into parts, determining how the

parts relate to one another or how they interrelate, or how the parts relate
to an overall structure or purpose. Mental actions included in this function
are differentiating, organizing, and attributing, as well as being able to dis-
tinguish between the components or parts. When one is analysing, he/she
can illustrate this mental function by creating spreadsheets, surveys, charts,
or diagrams, or graphic representations — (very good)

Evaluating — making judgments based on criteria and standards through
checking and critiquing. Critiques, recommendations, and reports are some
of the products that can be created to demonstrate the processes of evalua-
tion — (excellent)

Creating — putting elements together to form a coherent or functional
whole, reorganizing elements into a new pattern or structure through gener-
ating, planning, or producing. Creating requires users to put parts together
in a new way or synthesize parts into something new and different creating
a new form or product — (outstanding)

B Follow-up

The entries of Reflection and Feedback MAX should not be graded by mark,
but the tutor could always facilitate the development of students’ analytical
skills providing the feedback using the descriptors of above-mentioned Taxon-
omy of cognitive field.
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The entries received from students can also be cut in pieces: three things, two
things and one thing, and students in groups could be asked to rate the re-
sponses according to the descriptors of Taxonomy of cognitive field.

Or students could be organized in three groups, the first group receives all the
slips of three things; the second group receives all the slips of two things and
the third group — the slips of one thing and groups are asked to classify them,
label, and explain their reason (see concept formation steps).

B Students’ feedback on MAX

v’ “Next, I consider success in this course by writing a MAX assignment. This
enabled me to make self-analysis and look from another perspective to myself
and motivated me for the further improvement of my professional compe-
tence.”

V' “The other thing that I consider as a success of this course is the experi-
ence of writing MAXes. Initially, it was very hard to understand the idea
of reflecting on each seminar. I thought it was lengthy and time-consuming.
Still, the last lecture changed my mind. First of all, I finally understood the
importance of writing MAXes. Second, through these three-previous works,
[ gradually realised how to write the appropriate feedback. Initially, I wrote
my work as a reflection of what was done and what I have discovered and
how I will use it. My first work was more like a retelling of the lecture. Then,
having analysed the first work and made relevant conclusions, I understood
what the primary purpose of the MAX work was, to reflect on your feelings
and gain knowledge during the seminar. Thus, I elaborated the second MAX
and tried to combine both my reflection of the conference and my feedback
on what I have learned and how it will contribute to my personality and
my profession. And lastly, in the last MAX, I already tried to reveal all my
thoughts and my emotions when we were attending workshops, because 1 still
consider that that was a valuable experience both for the development of my
professional identity and methodologically for the development of my profes-
sional experience. Undoubtedly, someday I will use this approach on visiting
the true representatives of their profession with my class because only true
professionals can inspire to realise oneself in the profession. Finally, I consider
the experience of writing MAXes as the success of this course because it gave
me the idea how to use this approach in my future Master thesis. I assume
that I will use MAX as a method of gathering empirical results in the context
of my work. With the help of MAX, I will find what motivated my presumed
research sample, what feelings they had at the time of the implementation of
my research as well as their feedback and thoughts about the experience.”

V' “In my opinion, MAX as an evaluation tool is useful for evaluating myself,
my lessons, and for my students. Also, to use MAX as an evaluation rool for
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the course is useful, bur I would recommend that given grades on MAX is
contra-productive. I always thought about how much I should write and
what I should write in order to get a good grade”.

B Visualized examples (the works of students)
Student No. 1
3 things / ideas I learned (Motivation)

The seven levels of personal consciousness by Barrett were an interesting
topic. This model is a framework for understanding how individuals
and organisations develop and grow. I understood that I am at the level
of transformation.

Evaluation of my professional competences was challenging to do. I
think it is useful to look back and evaluate what things have you gained
during these 2 years of studies. It helps to realize the skills that still need
to be improved and reminds that there is always a place for develop-
ment.

Making a whistle was really amazing because I like doing creative ac-
tivities like this one. Working with clay again brought back some nice
memories about some moments of my life when I have worked with
it making little statues, candlesticks, and small bowls. The manager
of the study and artist Helga Ingeborga Melbarde is a very interesting
and charismatic person. Her positivism really encouraged and support-
ed during this workshop. It was really great to see how happy and en-
thusiastic some course mates became when hearing their whistles’ first
sounds. I absolutely will try out making whistles at home too.

2 things / ideas that inspired me professionally (Acquisition)

Aim activity I have already done several times, during FranklinCovey
course “The Seven Habits of Highly Effective People”, in my daily life
and also with my grade 4 students at school. I have already used to set-
ting aims and then setting tasks for reaching them. This skill is useful
for children to gain awareness of how aims are formulated, how one
can reach them, and also that aims should be measurable and tasks or a
task should be concrete and measurable. We have done it already since
February. They usually set their aims for a month, and they set 2-3
aims — personal and connected with their studies at school. At the end
of month, they reflect back whether they have reached their aims or not.

Inner/outer circle discussions are great because they are person-centred.
Everyone has a chance to speak up and also — to listen. I would like to
use it in my work, but it won’t be possible to do with primary grades
from 1 to 3 but it could be used with grade 4 with a very easy discussion
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topic or questions given for getting information from their group mates
in a very limited period of time.

1 thing / idea that was attractive, but it still needs to be worked on (Exten-
sion)

The evaluation of competences was difficult too, I think that I could
have improved some points with more appropriate examples from my
experience.

Student No. 2
3 things / ideas I found out/ I learned (Motivation)

I found out that if I set clear goals, which can be measured, attend-
ed, time-phased and which are specific and realistic, then I am able to
achieve them easier as if they are too broadly formulated, unmeasurable,
unrealistic, and unspecific. Before this lecture, I set the goal that I want
to have a better relationship with my mother. Therefore, I set the steps
to phone her once a week and text her two times a week and to talk with
her about her feelings, experiences, and life. I achieved my goal because
I set these clear and specific steps. In the future, I want to set specific, re-
alistic, and clear steps further to achieve my goals in daily life and within
my profession.

During talking about the three artefacts, I learned that people are devel-
oping their professional identity because of turning points in their life,
for example, when they are changing schools, going abroad, or feeling
unsatisfied with their situation. When I talked about my artefacts, I re-
alized that my development of professional identity is based mostly on
changing the schooling institution. My first professional development
happened when I entered the vocational high school to be a kindergar-
ten teacher and an after-school-care centre educator. In this stage, I was
in the status 2 — Moratorium. I had a sense of who I am, but I was not
sure who I wanted to be. Therefore, I wanted to get to know it. When I
entered the university college for teachers, my next turning point hap-
pened. I was in status 3 — Foreclosure — in my professional development.
I knew who I was, and I knew what I wanted. I wanted to be a teacher.
Therefore, I created plans which I wanted to follow. Now, I am between
status 3 and status 4 — achievement, because I am still establishing plans
and developing myself, but I also want to finish my master degree, so I
am working on my plans, but I have not achieved them yet.

I learned that there are seven ways teachers learn. They are learning from
institutions, research, ideas, analysing their own teaching, and inspira-
tional examples. Besides, they are learning intuitively and as an adult
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sharing their experiences. I found out that I learn theory from institu-
tions, for example, about learning theories, teaching styles and methods,
professional development, and subject-specific issues. My learning out-
come depends on introductions and how professors give the knowledge
further. In the bachelor’s degree, I was like a blank paper, I had no expe-
riences and ideas about being a teacher. Therefore, it was easier for me to
learn. Whereas, now if I hear topics in lectures, which I already know, it
will be more difficult for me to learn. In addition, I found out that I am
not learning from research because I am not interested in it, but I think
I should start reading scientific papers to learn from those and to develop
my professional identity. I think, as a teacher, I always have to develop
myself and be updated with new methods and theories. These methods
and theories I only know through reading research papers. Moreover, 1
found out that I am learning through analysing my own teaching. After
every German lesson, I talk with my colleague about the lesson and
think about what I could improve.

2 things / ideas that inspired me professionally (Acquisition)

* The creative workshop, where we draw sketches, inspired me profession-
ally because I learned that it is important to try out things, not always
thinking about what other people might think about me, there is always
space for improvements, and that everyone is an individual. In future,
I want to try out more different teaching methods because I also learn
from ideas and if I get doubts about what I am doing, I will ask my col-
leagues for honest feedback. Until now, I wanted to try out something,
but then I stopped because I had doubts about it and felt uncertain if I
had done the correct thing.

* The wheel of motivation tendencies inspired me professionally because
I learned 14 motivation tendencies (acceptance of authority, orderliness,
being demonstrative, autonomy, belonging to a group, introspection,
accepting help, dominating, helping, tolerance to the new, persistence in
reaching a goal, heterosexuality, aggression, feeling guilt, and motivation
of achievements). I found out that I have a high tendency for orderliness,
autonomy, belonging to a group, introspection, dominating, helping,
tolerance to the new, persistence in reaching a goal, feeling guilt, and
motivation of achievements. On average, I had the points: acceptance
of authority, being demonstrative, accepting help, heterosexuality, and
aggression. Therefore, I can conclude that I have high motivation ten-
dencies. The motivation tendencies — tolerance for the new, motivation
of achievements, persistence in reaching a goal, orderliness, helping, and
introspection are helping me in my profession in daily life, but domi-
nating and autonomy have in some situation’s negative effects. I want to



154

be independent in making decisions and perform in my profession, but
then sometimes I have problems being cooperative. Also dominating,
to be the leader of a group and to make decisions instead of others, is
not a positive aspect of working together with a colleague in one class.
Therefore, in future, I can develop my professional identity when I give
others as well the chance to say their point of view and to be the leader

of the group.

1 thing / idea that was attractive, but it still needs to be worked on (Ex-
tension)

The idea of going to a museum about the history of education and
teachers was attractive to me, but it still needs to be worked on, because
I heard and learned already a lot about the history of education and
teachers, but in my teaching I am not aware of using teaching methods
which came up in the past. Therefore, I want to read more about the
history of education to gain more ideas which I could use in class.

Student No. 3

Three ideas I found out to be motivating

1. The first thing I really liked was the “My strengths” worksheet. There

were some unfinished sentences like “I like about myself...”; “I am good
at...”; “People can rely on me because...”; “One good thing about
me...”; etc. Sometimes, I think we have to remind ourselves of our
strengths. We are so busy in life’s hustle and bustle that we forget about
ourselves, what good qualities we possess and how to reflect them. On
difficult days, remembering positive things can motivate us to cope up
with stress and can help us to focus on our diligence. Some of the unfin-
ished sentences, however, were difficult to answer. Those were like “This
year better than last year I have dealt with...” or “One of the aims I am
currently trying to achieve is...”. I would say the former one I couldn’t
answer as I felt I haven't dealt with anything so difficult so far and the
latter one was quite obvious as all of us are trying to complete our stud-
ies. Similarly, I can’t answer on somebody’s behalf like “they like me...” or
“those who know me are happy that I am...” Different people have dif-
ferent opinions about the same person. So, I was not sure how to answer
them. However, all these sentences made me feel that I have achieved a
lot and I am capable of doing a lot of things other than studies.

I like the explanation about motivation tendencies. Some of the tenden-
cies, however, I think help you become a better person. We have a very
close society, so for me, belonging to a group is a necessary thing. When-
ever we celebrate some functions or have some celebration together, we
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try to appreciate each other’s work and give regular compliments. That
encourages us and we also try to help each other in difficult circumstanc-
es. | have seen that some of the people from our nationality who are mar-
ried to the locals come in order to make their kids show the importance
of our festivals so that they can adapt to both the local as well as the
Indian culture. Besides this, I have found that ‘Aggression’ has motivated
me to face some challenging situations. Like professor was telling about
getting aggressive when your kids are being criticised for something, I
have felt the same on many occasions and I have taken action against it
not just to prove my point but also to show to my kids that they should
not believe everything that others are saying about them, instead they
should rely on their strengths, and they shouldn’t let their morals down.

3. The third thing that inspired me was the workshop of making ‘Clay
whistles’. The task required a lot of patience and skilful hand movement.
As I am not artistic by nature, the job was quite difficult for me. I was
constantly asking for help from one of my colleagues or the professor.
Accepting help was not a difficult element for me as I wanted to ac-
complish my job. I noticed that all of us were contemplating on the job
very seriously and we were constantly examining our whistles after every
few minutes. Everyone was putting their best to make it work. All this
dedication made me think about what makes people try to accomplish
something? Is it the competition to show I am the best or is it the real
pleasure that you can get after achieving something. The other part of
the activity I really enjoyed was the conversation. While the process was
going on, we were chatting constantly to each other. In the end, I knew
a lot about some of my fellow colleagues.

Two things that inspired me professionally

1. The first thing that inspired me was when the professor showed that
priority between social skills and academic skills is important, and we
should not ignore them. I agree that social competences play a major
role for a person to be successful. Unlike India, where grades are given
importance and every child is expected to excel in the academic field,
my husband and I think that extracurricular activities like playing pi-
ano, singing, playing football, going out with friends, are as important
as getting marks in various academic spheres. So, we don’t press our
children to be the best in the class, instead we pay attention to their
moral and communal development. We have noticed that our children
are flourishing both physically and intellectually. I think it is important
for the parents to understand that modern day children can’t thrive on
traditional education, and they should have some additional awareness
about the things around them.
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2. The second thing that inspired me was the story by our fellow colleagues
about accepting help. I agree that sometimes we don’t have to force peo-
ple to accept our help. Sometimes, it’s best to let the students try them-
selves and let them see the outcome themselves. But in other cases, you
have to reach yourself to offer them any help. I have seen some of my
students in the class are very shy. They won’t ask even if they haven't
understood the task completely and they won’t even come to me. In the
beginning, I was unaware of this problem and their grades were going
down. But now I know and whenever I offer help, they accept it and I
have seen that they are not as weak as they seem to be.

One thing I would like to work upon

I was encouraged by motivation tendencies explanations, but I can say
that some of the tendencies for me are fairly strong and they are “Tol-
erance about new things”, “Persistence in reaching goal”, “Achievement
motivation” and “Working in a group” and those are the tendencies I
would like to work upon. Although it’s not bad to set a goal and work
hard to achieve it, for the past few months, I have been ignoring my fam-
ily to complete my home assignments and to manage my job. My family
members don’t complain, instead they provide me their full support. But
somehow, I feel guilty being a mother and a housewife. It is also affect-
ing my health and I can see that I get tired too soon and want to relax.
Probably, spending time with my family and friends is what 'm looking
forward to. But other tendencies like tolerance and belongingness to a
group, I take it as an asset and admire my own culture as well as I am
quite capable of adapting to a new culture.

Student No. 4

3 things that, as a result of the course, have changed in me as a person,
as a professional, as a representative of a society

One thing that changed in me as a person is my attitude towards the
concept of how other people see me. During the first lecture we were
told that the answer to the question how others see me reveals the abil-
ity to analyse your personality as a whole. It was impossible for me to
answer this question at the beginning. However, when we completed a
task called “Johari windows” I had a chance to know that other people
see several qualities in me which I thought I did not possess. This was a
revelation and now I have a wider vision of myself.

The thing which changed in me as a professional is my attitude towards
the students. I always knew that teachers have to study all their lives, but
I forgot how it feels to be a student. While performing all the activities
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in this course I tried to attach their meaning to my students’ feelings and
behaviour. This was done because of the lecturer’s questions and sugges-
tions to apply this or that aspect to the school context, which made me
think in this perspective. Thus, completing a task about motivational
strategies and analysing myself, I realized that my students might be
different people and might think differently, therefore I have to be aware
of such a possibility and be sensitive to them.

As a representative of a society, I have realized the importance of teachers
in social life and community formation. Based on the experience of the
first Latvian teachers of the 19th century who made the first steps in ed-
ucation development, I now realize that modern teachers are responsible
for developing, enlightening, and educating this and future generations,
forming society values, attitudes and moral beliefs. Therefore, after the
words of Professor Krtize who stated that teachers have a very high po-
sition because they perform an important mission, deal with children
raising and upbringing I realized that teacher’s status should be raised in
the society.

2 things to be considered as the success of this course

The first thing which I evaluate as the success of this course is the oppor-
tunity of developing new skills and overcoming challenges. I have tried
out new skills and overcame a challenge of drawing and demonstrating
my imperfect pictures to the spectators. Furthermore, what I value the
most is the chance to develop creativity which every person has to have
in everyday life. However, routine, and monotonous set of activities to
be performed in an ordinary life deprive a person to spend much time on
creative activities which turn into “flow”, a process when one enjoys do-
ing the thing and does not notice time. Surprisingly, my feedback about
the art class was classified as “flow” during the feedback analysis activity.
Therefore, I believe that the success of the course is the given chance to
experience flow and satisfaction.

The second thing which I consider as the success is the multi-faceted
approach, I have implemented to analyse my personality and teacher’s
identity from various perspectives. I would never do such a deep exam-
ination of myself without being given such an opportunity within the
course. Firstly, I have discovered which stages of development I have
gone through and which stage I occupy now. So far, I have gone through
“diffusion” when I did not care much what was going to happen, and
finally got to the “achievement”, having a clear aim, understanding and
a plan of what to do. Secondly, I have analysed seven ways I have been
learning as a teacher during my professional life and which ways I have
implemented in my professional practice, which now make me feel more
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secure about the actions I perform. Thirdly, I have investigated which
areas of teacher’s development have been covered in my work and these
are “skills” and “knowledge” and I have realized that at present 'm devel-
oping “attitude” and “awareness”. Finally, having completed the check-
list “you and your profession”, “you and your school”, etc., I have got a
possibility to find out the areas which I have thoroughly developed, and
which require more attention in the future. Therefore, the success in
completing all these activities is the whole picture of me as a professional
teacher and a plan of the steps to be taken in the future.

1 thing / recommendation for the improvement of this study course

I would recommend providing an opportunity to get acquainted with
other teachers’ identity stories. It could be an interesting experience to
know how other people made their ways to become teachers, what the
life stories were, how it happened that they had chosen this kind of pro-
fession and what their feelings about it are. I believe that any personal
story is unique and when a person presents it in a written form, they
have a chance to give minor details together with the important events
that influenced their lives. In my life, I quite often ask my colleagues how
they feel about being teachers and how it happened to them to become
a teacher. However, I suppose that a written story might reveal deeper
retrospection of personal life. Furthermore, any written work requires
reading as all writers need a reader. Therefore, to write and present your
teacher’s identity story would be more stimulating and inspiring work
if the writer knew that it would be read by a larger audience. It would
also contribute to the development of belonging to a community of the
teachers of this, previous and following courses, maybe even generations
and would improve the well-being and positive stance of everyone con-
nected with this profession.

CONCLUSION

The tool introduced in this chapter may be used in all the education cycles
and can be integrated in different subject areas. It is relatively easy to implement
in any classroom provided it requires minimal preparation. The autonomous
learning approach encourages both active participation and reflections on the
activities the participants are engaged in, while the reflection theory underlying
this tool is crucial within the personal, academic, and professional development.
The tool introduced in this chapter tackles the issue of the development of learn-
er autonomy alongside the other skills, such as analytical, critical, and creative
thinking skills among others.
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CHAPTER 13

Micro-Learning Planer (MLP)

Sanjeev Sonawane & Vaibhav Jadhav

INTRODUCTION

In this digital age, continuous technological changes are inspiring new ideas
and strategies that improve learning. As our lifestyles change, so do our learning
requirements. Many studies have shown that teaching with small chunks of in-
formation improves information retention (Luminita, 2017). Micro learning
dictates that the content should be small and interconnected with a focus on
individual learning objectives (Singh, 2014).

Many studies have found that online learning information is usually made
up of tiny bits. The essential goal of those small portions is to achieve the goal.
These little portions are crucial and beneficial for learning in this regard. The
research separated the online information into 16 chapters and three student
groups. Group one answered all of the questions on the test, group two answered
four questions, and group three answered eight questions. Students supported
the same test in the second stage after the first. Small bits of knowledge helped
students retain information in the first and second stages of the study. Small
chunks boost working memory capacity and provide a better learning environ-
ment for students. Therefore, Micro learning allows students to learn quickly
and recall information through shorter learning modules (Luminita, 2017).

Microlearning may not be the finest educational strategy, but, it is indeed an
excellent way to bring together micro-media environments. Microcontent is
more holistic than mere data in a sense that data does not always provide com-
plete information, but microcontent does (Hodgins, 2001). The present age of
the IOT and consistent web presence makes it pertinent that available learning
materials are converted into relevant chunks of microlearning content. This is
the reason why Google has become the most effective e-learning tool. This in-
formal microlearning is the e-learning design of the future. Some of these can
still be macro-structured content in courses but in future the e-learning content
developer must make these learning materials into micro-structured digital form.
Some of these will continue to be macro-structured content in the courses, but
in the future, e-learning content developers will need to create micro-structured
learning materials in digital form.
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BACKGROUND OF THE TOOL

Micro-learning is the process of learning through short, digestible, well-or-

ganized units. Micro-learning caters to the needs of students while also achiev-
ing the goals set by instructors. Microlearning is beneficial in catering the dwin-
dling attention spans of Gen z and Alpha generation learners in the most efficient
and effective manner possible. The background of micro-learning tool is as fol-
lows:

1.

Micro-learning helps teacher educators achieve single learning objective at a
time.

A learning objective is a statement which defines what the learners will be
able to do or know after completing the study module. Micro-learning les-
sons are beneficial as one micro-learning lesson deals with only one perfor-
mance objective per module. This ensures that the learner takes one step at
a time so that he/she clearly understands it, before moving to the next one.

Micro-learning provides specific and targeted information to the learners.

Micro-learning mostly offers only important information. This saves a lot
of time and makes micro-learning highly concise and to-the-point with tar-
geted knowledge. It removes the ambiguity of what is significant and what
isn’t, and just provides the information required to complete the task.

Micro-learning is relevant for short attention spans of new age learners.

Micro-learning is so well-structured that it takes no more than 8-10 min-
utes to complete. This feature of micro-learning makes it ideal for today’s
learners with short attention spans and tight schedules.

Micro-learning strategies comes in variety of formats.

Micro-learning strategies won't always take the form of traditional learning
forms. They can be self-contained learning modules in the form of a short
movie, an infographic, a podcast, a quiz, scenarios, whiteboard animations,
interactive PDFs, or games, among other formats. This will help to pique
learners’ interest and appeal to a variety of learning styles.

Micro-learning can be utilised at various points of the learning lifecycle.

The beauty of micro-learning is that it can be used for any kind of learner
at any point of the learning cycle. It can be used in school teaching, teacher
training delivery, and for continuous learning for professionals. It is also
easy to blend with other teaching strategies.
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THE THEORETICAL BACKGROUND OF THE TOOL

Microlearning Theories

Theories

Description

Cognitive Flexibility
(Jean Piaget)

The ability to spontaneously restructure one’s knowledge
in a variety of ways in adaptive response to radically
changing situational demands, allowing knowledge and
abilities to be transferred to new learning situations.

Adaptive learning
(Charles Darwin)

According to the Adaptation theory, also known as
survival theory or survival of the fittest, adaptive learning
refers to an organism’s ability to adapt to changes in its
environment and make adjustments over time is referred
to as adaptive learning.

Situated Learning
(Lave and Wenger)

According to Lave and Wenger, learning is unintentional
and situated within authentic activity, context, and
culture. Cognitive apprenticeship (Brown, Collins, &
Duguid) is a related idea.

Discovery Learning
(Bruner)

Discovery learning is an inquiry-based teaching technique
that argues it is ideal for students to discover facts and
correlations on their own.

Social Development
(Vygotsky)

According to Vygotsky, social interaction precedes
development. He further asserts that the consciousness
and cognition are the end product of socialization and
social behaviour.

B Cognitive Learning Theory (Jean Piaget):

The Cognitive Learning theory, developed by Jean Piaget in 1936, sug-
gests that knowledge is actively constructed by learners based on previ-
ously learned knowledge. The theory is concerned with how information
is processed by the brain and how learning occurs through that internal
processing of information. According to the theory, there is a set amount
of information that can be remembered at a time and therefore, the theory
suggests ways to maximize the mind’s productivity by minimizing distract-
ing information. In the Cognitive theory of Multimedia learning, the over-
arching principle is that we learn more effectively from words and pictures
than form words alone. Drawing from this theory, Microlearning focuses
on human ability to spontaneously restructure knowledge in many ways in
adaptive response to radically changing situational demands, to facilitate
the transfer of knowledge and skills to new learning situations. Moreover,
microlearning utilizes a wide variety of multimedia tools to make the learn-
ing modules interactive to make learning more effective.
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B Adaptive learning Theory (Charles Darwin):

According to Charles Darwin’s Adaptation theory, also known as survival
theory or survival of the fittest, adaptive learning refers to an organism’s
ability to adapt to changes in its environment and adjust accordingly over
time. Microlearning helps create customized content for learners based on
their proficiency levels. It is associated with extensive testing to determine
where a learner is and what they need to complete. Results from this testing
are used to create custom learning paths for each user based on their goals.

B Situated Learning (Lave and Wenger):

This theory argues that learning is necessarily situated, i.e., learning occurs
in the process of participation in communities of practice. According to the
theory, newcomers join communities of practice and learn through immer-
sion in the new community by absorbing its modes of action and meaning as
a part of the process of becoming a community member. Learning viewed as
a situated activity has as its central defining characteristic called the legitimate
peripheral participation which defines how newcomers eventually become
experienced members and later older members in the community of practice.
Based on that Microlearning gives opportunity to deal with unintentional
and situated learning within authentic activity, context, and culture. Cogni-
tive apprenticeship (Brown, Collins, & Duguid) is a related idea.

B Discovery Learning Theory (Bruner):

Discovery learning theory was introduced by Jerome Bruner. Discovery
learning is a method of inquiry-based instruction. This theory encourages
learners to build on past experiences and knowledge, use their intuition,
imagination and creativity, and search for new information to discover
facts, correlations, and new truths. Learning more than absorbing what was
said or read, leaning means to actively seeking for answers and solutions.
The discovery learning educational sessions should be well-designed, high-
ly experiential, and interactive. Instructors should use stories, games, visual
aids, and other attention-grabbing techniques that will build curiosity and
interest, and lead learners in new ways of thinking, acting and reflecting.
The techniques utilized in Discovery Learning can vary, but the goal is
always the same, and that is the learners to reach the end result on their
own. In alignment with this theory, Microlearning helps discover facts and
relationships on their own.

B Social Development Theory (Vygotsky):

In this theory, Leo Vygotsky explains that socialization affects the learning
process in an individual. According to him, learning occurs in social inter-
actions. This means that when we talk to our peers or adults, we talk to
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them for the sake of communication. After we interact with other people,
we tend to internalize what we say. A traditional classroom model where
the teacher transmits knowledge to students is still widely prevalent, al-
though it is now being accepted that a group learning context can make the
learning faster and efficient. Because of social development theory, many
schools are now encouraging recitation so as to reciprocate the learning ex-
perience inside the classroom. This means that the teacher also learns from
the students as the students learn from the teacher. Microlearning gives
opportunity to learn through social interactions wherein the consciousness
and cognition are the end product of socialization and social behaviour.

B Spaced Learning Theory (Hermann Ebbinghaus):

Microlearning can help commit information to memory with better ease.
Because microlearning follows the concept of spaced learning, i.e., learning
is more effective, and information is more readily retained if it is spaced out
over time. Ex. If a traditional eLearning course of 2 hours is spaced out into
6 modules of 20 minutes each, a microlearning course of 2 hours will be
spaced out into 24 modules of 5 minutes each. Spaced learning, according
to Ebbinghaus, is more likely to end up in the long-term memory, and thus
can be retained and recalled more easily.

LITERATURE REVIEW

In the 21* century the web has evolved from a producer-consumer oriented
information source to a social web filled with used generated content. Loss of
quality in the learning is a major concern, therefore, the numerous developers
are continuously coming up with solutions to ensure content quality on the web
(Goschlberger, 2011). Researchers propose to use interaction patterns of suc-
cessful social networking sites to create a platform that motivates students to
create and share learning activities for quality content. Engagement of learners
is also significant for better producer-consumer orientation. The success of Mi-
crolearning as a pedagogical approach stems from the evaluation of learners’ en-
gagement. It is also observed that learner participation is increased through the
evolution of microlearning (Bannister, Neve & Kolanko, 2020). The develop-
ment of regular activities for successful learning experiences in higher education
is the most remarkable requirement. As implied by many studies during the
COVID 19 period, often, learners are unable to pay continuous attention in
the e-learning systems. Thus, it is vital for the teachers and mentors to maintain
the engagement or participation of learners during learning through microle-
arning. Moreover, the micro learning environment is developed with the help
of technology which helps enhance learning. Microlearning environments en-
compass various motivational factors that peak learners’ interest and engage-
ment. Basically, it helps in repetitive learning through embedding the learning
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process into the daily routine by use of communication devices. Through this
method a new learning space emerges and becomes available for lifelong learn-
ing (Gerhard, Theo & Christian 2004).

The most stunning factor is that micro learning is able to improve student’s
learning ability. The problem with traditional learning methods is that the learn-
er’s mind is glued in its state, and it does not motivate them to get new knowl-
edge and improve their skills. Microlearning provides a new teaching paradigm
which can allow knowledge and information to be divided into small chunks
and deliver it to the learners. Microlearning can make the learning subjects easy
to understand and retain for a longer period (Gona, Karzan & Sarkhell, 2018).
On the other hand, according to a study on various interactive education ma-
terials, microlearning was found to be successful in improving the learning of
students and to increase learner’s enthusiasm (Eser, Ozan & Hilal 2021). These
research show that the class using microlearning methods was more useful com-
pared with traditional methods. The results emphasized that the microlearning
group showed better learning than the traditional group. Thus, using microle-
arning techniques, the effectiveness, and efficiency of learning can be improved.
Also, the information can be retained for longer periods.

Microlearning is also helpful for continuous professional development, and
it provides learners with the flexibility to engage in a number of different learn-
ing modalities such as short articles, bite-sized videos or audios, podcasts, blend-
ed instructional designs that extend the reach of live educational activities into
a succinct video or audio, and illustrative case studies for model clinical deci-
sion-making (Dahiya, S. & Bernard, A. 2021). Micro-learning, aligned with
formal learning and embedded in online communities, has the potential to sup-
port professional development (Ilona, & Hamelmann, 2010). Microlearning is
designed to help learners acquire a skill or solve a problem within a short time
period. It should be digitally based, skill based, and personalized. Since micro-
learning is in its early development, a broad range of studies can make signifi-
cant contributions to this field. Future research can focus on generating quan-
titative and qualitative evidence to examine the effectiveness of microlearning
for professional development in various industries (Zhang & West, 2020).

Microlearning is compatible with mobile learning as both are trying to pro-
vide bite-sized content at anytime and anywhere with easy access to the end users
to facilitate learning with real engagement. Researchers describe an application
for mobile phones and personal computers designed to help users learn via “mi-
cro-learning” events (Beaudin, Intille & Morris, 2012). The various devices like
mobiles or tablets are helpful for microlearning system and studies have shown
that mobile micro learning could not only increase students’ performance, achieve-
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ment, learning motivation, engagement, professional skills, and knowledge re-
tention but also contribute to the field of just-in-time learning in the workplace
so that employees can fit microlearning into their busy work routines anytime
using their smartphones (Lee, 2021). Technological innovation and ICT has
made our society a well-informed hub through the school education and teacher
education (Jadhav, 2011). In such a hub, learners can acquire and utilize the
available information quickly for defining their daily problems. Mobile Mi-
cro-learning is aimed at discovering new ways of responding to the growing need
of lifelong learning or learning on demand for members of our society in the
present techno-society. The education industry is regularly updating curriculum
to cope with the changing demand of industry and business to meet the chal-
lenges in the internal and external environment of businesses (Job & Ogalo,
2012). Subsequently, the exploration of micro-learning is used to organize and
order a set of pedagogical and technological phenomena and concepts in new
and interesting ways (Luminita Giurgiu, 2017). The micro-learning should not
be thought one approach among many, but instead as a perspective that applies
to many aspects of education, as something that goes on continuously, since mi-
cro-learning have a generalized applicability to the studies of media and technol-
ogy in education in the broadest possible sense (Theo Hug, 2007).

Hence, microlearning is the demand of the education industry and it will
promote quality education at school level and teacher education. The impact of
the Fourth Industrial Revolution on education in India is highly noticeable and
the principle of connection among the learners in the society due to technology
is remarkable for making a knowledgeable society. This has been implied for
higher education institutions in terms of planning and preparing learners to not
just be prepared in terms of traditional disciplinary requirements but also be
able to adapt to the needs of the job market. This is nothing but increasing in-
terconnection among the people and it is an essential element of the fourth in-
dustrial revolution (Schwab, 2015).

MICRO LEARNING PLANNER

Creating a Microlearning Planner is a systematic task that includes proper
analysis of content, designing of delivery mechanisms, confirming the principles
of creation, and planning of execution. Microlearning must meet the specific
requirement of the target users. For example, in teacher training, the focus could
be the development of the teacher’s professional skills.

1. Elements of the Micro Learning

Since each microlearning asset serves a specific objective, the forms they take
are diverse and dependent on the intended learning outcome. Common exam-
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ples of microlearning objects that can be used across multiple devices such as
desktops, laptops, computers, tablets, and mobiles etc. are as follows:

1.

Interactive / non- interactive Videos - Using multimedia and develop-
ing video is easier to transfer information and create more engaging
content for learners. And learners can engage with two cognitive sub-
systems: the visual channel and the auditory channel. Therefore, the
visual and verbal form of the information is enhanced recall and recog-
nition “...people learn more deeply from words and pictures than from
words alone” (Mayer, 1994). According to Cognitive psychology, after
three days we retain only 10% of the information we hear, but we have
a recall rate of 65% when visuals are added. So, the principle of Micro
learning is that small bits of content are retained and internalized better
than the longer learning content.

Interactive / non-interactive infographics / PDF - Infographics are a
combination of visuals and text that simplify complex ideas. They are
great for learning material/training material that involves facts, statis-
tics, and trends. Infographics can also act as quick reference tools as they
give a general overview of a topic. Using infographics can help make
textual content interesting and engaging for the learners. Interactive
or non-interactive infographics and PDFs are gaining use as quick and
handy resources that are ideal as microlearning elements. Nowadays,
PDFs of contents are very easily available and mobile friendly. It can be
supported across multiple digital devices for easy circulation.

Gamification - Gamification based techniques can be applied across all
teacher training needs. A well-crafted Gamification for serious learning
will help you achieve the objectives of the teacher training or classroom
teaching. Learning through Gamification can help achieve fast comple-
tion of a task and it makes learning not feel like learning. Learners are
drawn to Gamification as it makes learning fun and features rewards
and recognition -that all of us love! Combined with microlearning, this
approach offers learners a “bite-sized” Gamification experience.

Mobile — Microlearning on a mobile device means micro lessons can
be completed anywhere, anytime, and importantly at a learners’ own
pace. The combination of Mobile learning and microlearning provides
a deeper understanding of the content and the most beautiful thing is
that it can be consumed anytime and anywhere. Learners prefer these
formats, and this leads to higher completion cycles. Mobile learning
makes great companions, and you can use them to multiply the impact
of your training delivery. Short nuggets (Microlearning) can be taken
on the go (on smartphones or tablets that are an integral part of Mobile
learning).
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10.

11.

12.

Peer Learning or collaborative learning - It can be helpful when a learn-
er needs to master a competence or new skills. Through the principles
of micro learning, a learner can achieve a goal with the help of peers in a
short time or with short content. Watching how a peer completes a task
while hearing that co-learner explain their process is a form of highly
relevant context-based learning.

Keeping it Short - Breaking complex content into multiple courses or
in lessons so they can address one chunk at a time. This kind of chunk
content defines how to deliver a quantity of knowledge and informa-
tion, structured in several short chapters, fine-grained, well-defined,
and interconnected. Micro-content refers to information whose length
is determined by a single topic, content that covers a single idea or con-
cept and is accessible via a single URL, being suitable for presentation
in handheld devices, emails, web-browsers. Thus, micro-content is the
part that integrates into micro-learning (Giurgiu, 2017).

Reinforcement / Rewards - Rewarding can be implemented by offering
rewards to those who complete the course as quickest. This kind of
reward gives motivation for further learning.

Graphical User Interface - The GUI is the point of interaction between
learners and the content that you have created. Its facilities interaction
and enables navigation through the learning resource using items such
as icons, menus, and controls. It is therefore crucial to pay attention to
the design of the GUI, as it will have a major impact in determining the
success or failure of the microlearning content. Common features of a
GUI will often include next and back navigation buttons, menu-based
navigation, audio controls, closed captioning controls for accessibility,
contextualised help button, and exit/close buttons.

Rapid Authoring - Teacher can distribute the content at a fast pace
while managing the logical sequence among the learners.

Competition and Leaderboards - Add a competitive element to training
with leaderboards showing the best performance.

Cloud Based Translation - Translating eLearning courses into multiple
languages are time consuming and expensive. With microlearning, it
can be easily translated and will be available to all the learners. Because
of cloud systems, any device is connected anywhere and anytime and
learners can learn content in the languages of their choice.

Moodle Quiz / Google Forms - In micro learning, the assessment of
learners also takes place. Moreover, formative assessment is most im-
portant in microlearning. At that time, teachers can use Moodle quiz or
Google form for assessing their learning.
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2. Model for Creating Micro Learning Planner

« Learner Analysis
* Demand Analysis
« Target Analysis

« Content Analysis
« Scenario Analysis

« Teaching Plan Design
« Exercise Design

« Courseware Design
« Organisation

Development —

« Supportive Resource Making
* Micro Teaching Activities

« Self Learning
« Collaborative Learning
* Support and Managment

« Feedback and Comments

Source: Introduction to Microlearning, CoL, 2021

2.1 Analysis: Before starting to create the microlearning planner, as a teach-
er, we need to conduct detailed analysis of some important element i.e.,
learner, their demand, content and content learning objectives, their scenar-
io etc.

* Learner Analysis: Due to individual differences, learners possess unique
learning preferences. It is imperative to understand who they are, includ-
ing aspects such as age, gender, socioeconomic status, experience, and
education level.

* Demand Analysis: Adult learning is demand-centred. It is crucial to un-
derstand the learners’ learning requirements in order to ensure that the
micro-lesson will stimulate motivation and meet their learning needs.

* Goal Analysis: This is to determine the goal(s) that teachers should
achieve at the conclusion of the learning activity. The goal(s) should
be communicated to everyone who is involved in the creation of the
particular microlearning lesson. These goals must be SMART [Specific,
Measurable, Achievable, Relevant, and Time-Bound].

* Content Analysis: The teacher or mentors should align the course con-
tent to the learning goals and devise ways of chunking the content into
reasonably small units. The available learning materials should be aligned
with decided content.
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* Scenario Analysis: This involves assessing the learning environment in
order to consider the tools to use, platforms to avoid and potential chal-
lenges that the teachers may encounter in application/demonstration of
knowledge, as well as other physical and organizational constraints that
may impact learning. Some questions that teachers can ask themselves
while designing microlearning modules are: In what setting will the
learning take place, and would it influence the efficacy of microlearning?
What are the technical requirements of the course?

2.2 Design: This stage is focused on the microlearning objectives, assessment
instruments, exercise design, lesson plan design, content, and media selection.
The teacher or mentor should fully understand the curriculum objectives in or-
der to create informed documentation. Documentation in this case refers to
microlearning teaching plans, storyboards, scripts, and the selection of appro-
priate media for microlearning objects.

2.3 Development: At this point, the content outlined in the design phases
is assembled and/or created. For example, videos are produced (shot, recorded
and edited) or animations and infographics are created, depending on the type
of microlearning object being developed.

2.4. Implementation: At this stage, microlearning lessons are packaged to
be uploaded to the relevant platforms, such as USB, DLMS and social media
platforms, etc.). The decisions made in the design phase will largely influence
this implementation phase. It is important to ensure that the content works and
displays correctly before teachers commence learning. So, conducting a pilot
course is a useful exercise. Once the microlearning lesson is uploaded, teachers
can access the microlearning resources and take part in the course activities and
also provide feedback to the trainer.

2.5 Evaluation: Evaluation of the individual microlearning lesson consists
of both formative and summative evaluation. Formative evaluation is present as
reflection in each stage of the process while summative evaluation consists of
specific design features to get feedback from the users. Teachers who are part of
the microlearning lesson should be able to evaluate the content, its design, and
process against their own experiences in order to review whether the lesson has
achieved set goals.

3. Steps of Implementation

The implementation is a very crucial phase, and it is important to ensure
that the content works and displays correctly before teachers commence
learning. The steps in the implementation as follows...
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Step1- Selection of the Content

In the Micro Learning Planner, the teacher (mentors) should align the
course content to the learning objectives. The learning materials are
available in different forms, but the teacher or mentors should identify it
properly and make the final selection for micro learning i.e. all content
is not always useful for microlearning.

Setp2 — Classify of the Content

Content is playing a vital role in the microlearning planner. Therefore,
selection of the content is basic then the content should be classified into
different parts. Actually, the arrangement of content or classification of
content is also important in microlearning. It has been organised as fol-
lows:

— Principles: A teacher or mentor can identify the principles of the
selected content; this will be one chunk of the whole content. All
the principles of the content should be elaborated analogy or local
contextual practices or examples.

— Procedure: Some content carries their importance with their proce-
dures so a teacher should be able to find out the decided procedure
or need to modify or develop the particular procedure of the content.
So, this kind of selected content will be easily delivered to the learner
through any Digital Learning Management System (DLMS).

— Facts: The selected content in micro learning definitely carries some
facts, a teacher can be drawn out the facts of content. This is a very
tedious job of identifying the facts of particular content, because
teachers should be using all the learning materials.

— Concepts: The contents are always free to be separated and can form
any new pattern (Sdnchez-Alonso et al., 2006). Sometimes the con-
tent includes many more concepts, therefore a teacher or mentor can
identify all kinds of concepts from the selected content. All concepts
are very attractive because they are also individually addressed and
referred to by sets of formal metadata.

Step3 — Chunking of the Content

Micro-learning is often referred to as “bite-sized” because the content is
defined in small chunks that usually last no longer than a few minutes
(30 seconds to 10 min). The way micro-learning addresses short size of
learning content that is made up of fine-grained, interconnected and
loosely coupled short learning activities, determines the focus on the
individual learning needs. The design maxim “less is more” is applicable
in the chunking process. Instead of cluttered information, the teacher
chunking the content, and this will increase the efficacy of a microle-
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arning lesson. Keep supporting materials such as sounds, graphics and
effects to a minimum, and only use them when they serve to reinforce

learning,.

e Step4 — Compute the Content

In this step, a teacher organises the chunked content into logical flow.
Main/critical information has to be in front and centre in micro learning
flow, while additional information should be made discrepancy as per
the needs of learners. Each chunk or learning block should be consum-

able with main/critical information and additional information.

4. Framework of Microlearning Planner

Below is a framework on how to structure each microlearning lesson and

example microlearning objects for each structural element:

Framework of Micro-Learning

St. No. | What-structural How-instructional Medium-
element method microlearning object
1. Welcome Structured overview Video
to the Lesson
2. Tap on the prior Inquiry Drill Survey on Moodle
knowledge and Practice Quiz
B} Review key points Mental modelling Infographic
Discovery learning
4, Content Direct instruction Video
Lecture Infographic
Drill and Practice Interactive PDF
5. Discussion Reflective Discussions | Discussion forum in
Group Discussions DLMS
Debate Social Media Post
6. Review Key Points Questions and Answer | Video
Inquiry Infographic
7. Assessment Quiz Moodle Quiz

Google Forms

Source: Introduction to Microlearning, CoL, 2021
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The above framework is useful for a teacher or mentor for making lesson
plans. There are several examples given regarding the instructional method
and micro learning objects. When implementing microlearning, there are ma-
ny risks/challenges that should be considered i.e., the casual attitude of learn-
ers, technology barriers, content fragmentation etc. These can be some chal-
lenges, but the teacher can minimize such barriers with their experience and
available resources.

CONCLUSION

The major benefit of the Micro Learning Planner is to enhance the learning
among learners of any level and it can help in developing a learning environ-
ment, which would improve the learner’ level of self-concept as well as learners’
interactions. Micro learning planner increases the level of knowledge and un-
derstanding and its moves towards application. In fast moving learning areas,
information sources and information units are available in large scale, therefore,
the microlearning planner is trying to apply for rapid development and a con-
stantly high degree of changes among learners in the field. The main character-
istics of the Micro Learning planner is that it is flexible for delivery of content
and pointing to the speedy development process. As a teacher, it is a meaningful
input opportunity for developing your own content with the help of mobile or
low-cost gadgets. It is also showing clear advantage when designing a compre-
hensive instructional design strategy to address identified needs. Teachers as well
as learners have busy schedules and heavy learning loads that include teaching
and curriculum-related activities. In that situation, a micro learning planner will
definitely be helpful to teachers for maintaining the learning interest of the learn-
er in the respective subjects or courses. In addition, today, teachers have social
responsibilities, which may take up most of their spare time. Thus, the tradi-
tional long format of lesson plan is not up to the mark and effective so that a
micro learning planner is able to achieve the expected results and outcomes with
better ease in a short time.
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APPENDICES

Subject:

Template for developing a microlearning planner

Chapter name:

Learning outcome of the chapter

Micro Learning Planner

Date:

Time:

Sub-division

Sr. No. | Section of the chapter Learning outcome
of the
chapters: !
2
3
4
5
6
7
Section 1 Principles Procedures Facts Concepts [why]
[what] [how to] [what is]
Section 2 Principles Procedures Facts Concepts [why]
[what] [how to] [what is]
Section 3 Principles Procedures Facts Concepts [why]
[what] [how to] [what is]
Section 4 Principles Procedures Facts Concepts [why]
[what] [how to] [what is]
Section 5 Principles Procedures Facts [what is] | Concepts [why]
[what] [how to]
Section 6 Principles Procedures Facts [what is] | Concepts [why]
[what] [how to]
Section 7 Principles Procedures Facts [what is] | Concepts [why]
[what] [how to]
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Selection of delivery mode:

Sr. No. Section Mode

N O\ [N QN —

Compute the content [what will the logical flow in which you will teach]:

N R =
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CHAPTER 14

Multi-Perspective Teaching:
Nurturing Analytical,
Critical & Creative Thinkers

Dr Niyati Chitkara, Dr Honey Chitkara, Ms Dolma Pathela,
Ms Piyusha Sharma

INTRODUCTION

Over the past few decades, there has been a marked shift from the tradition-
al lecture-based method to highly innovative pedagogies. This continual refine-
ment is premised on the magnitude of diversity that is found among learners
within a single classroom. Irrespective of the region or state, a learning ecosys-
tem invariably presents a dynamic convergence of varied perspectives in which
learners deem education through their own individual lenses.

‘Multi-Perspective Teaching’ therefore can prove to be a valuable tool in
the hands of the teacher. It constitutes an overarching educational approach
that considers the different perspectives of learners towards education. An
in-house practice of Chitkara International School, Chandigarh, India, Multi-Per-
spective Teaching enables the learners to learn a given concept or subject in their
most preferred styles and manners.

The present chapter elucidates the functional teaching method of Multi-Per-
spective Teaching (MPT) and clarifies how the teacher can undertake relevant
activities to suit the diverse interests of learners. The method holds good espe-
cially for the learners of classes 3 to 12, who can undertake independent proj-
ects effectively. Under the Multi-Perspective Teaching, each student is allowed
to understand (analyse), conclude (criticize), and present (create) a given topic,
in their own manner and style, which enhances the pupils’ ability to think an-
alytically, critically, and creatively, and the aforementioned skills, in turn, prove
to be crucial for ensuring the success of learners, especially in the wake of In-

dustry 4.0.
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THEORETICAL BACKGROUND

The heavy focus on traditional teaching practices that demand students to
memorise or recite and not understand the content of learning has long ham-
pered the full development of learners. Such practices usually bring about an
environment, wherein few students stand the chance to thrive and pupils with
different abilities and inclinations become sidelined. Apropos of the foregoing,
the learners’ needs in the wake of Covid-19 have seen a tremendous increase,
with children nowadays facing not just the dearth of activities that suit their in-
clinations, but also the dearth of resources that can render them access to qual-
ity education.

In this context, one of the priorities for the in-service teachers is to under-
take a more inclusive approach towards teaching which comprehensively meets
the diverse needs of learners. Here, the teacher takes into account the likings of
his/her learners and devises relevant activities which he/she thinks would help
the learners learn.

The core of Multi-Perspective Teaching constitutes and upholds the princi-
ple of individual differences, which emphasizes the varying learning paces and
styles of students. In today’s world where children enjoy considerable access to
information and exposure to the world of work from a very young age, Multi-Per-
spective Teaching can prove to be an extremely beneficial tool in the hands of
the teachers who stay in the pursuit of nurturing dynamic and successful pro-
fessionals. The said mode of teaching remains highly relevant, across all plat-
forms of lesson delivery viz. Hybrid, Online, and Offline. Especially in the post
COVID era, MPT can serve as a powerful tool in the hands of teachers through
which remote learning may be turned into high-quality education.

LITERATURE REVIEW

At a universal level, teachers deal with mixed-ability classrooms, which them-
selves pose as great challenges to the teaching-learning process. In general terms,
these classes comprise students with varying interests, inclinations, and abilities

(Chapman and King, 2003).

Ansari (2013) for example, depicts mixed-ability classes as those that entail
not only pupils with different capacities but also learners that have divergent
preferences and learning styles. Consequently, teachers in normal classrooms
remain under serious pressure to meet the requirements of their diverse learners
(Meyer, 2008). In this context, the diversity within classrooms remains the most
significant threat to effective lesson planning, and so, considering the distinct
perspectives of learners in the process of planning a class or a lesson is a crucial
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move for ensuring teaching efficacy. Correspondingly, research workers and pol-
icy formulators encourage teachers to accept and support diversity and adapt
their teaching to the varying learning needs of learners in their classrooms (Schle-
icher, 2016; UNESCO, 2017).

However, teachers today face a dearth of training programs that equip them
with the knowledge and skills to deal with such situations in their workplaces.
At the end of the day, most teachers lack the necessary training, planning time,
or the proficiency to continually undertake and implement distinction (Loi-
acono & Allen, 2008). In this regard, when the teacher fails to meet the require-
ments of each learner, it leads to a scenario wherein the active students or
high-ability students maintain their “active” status, while the passive learners
stay passive, with no considerable progress or development (Hedge, 2000).

Therefore, the teacher needs to implement various approaches or strategies
in mixed-ability classrooms that may help him/her elevate the teaching-learning
process. Chiefly, the suggested approach to address the problems of teaching in
a diverse classroom is “differentiation”. The strategy of “differentiation” has in
fact grown in prominence as the same has become a reappearing theme in the
classroom teaching strategies (Tomlinson & McTighe, 2006; Winebrenner,
2001). In that, the teacher may segregate his/her pupils into different groups
and entail distinct learner-centred teaching strategies to enhance students’ learn-
ing and encourage them to participate actively in their most-liked learning styles.
Some of these strategies include character enactment, additional homework, in-
class activities, and game-based challenges (Pedersen & Kronborg 2014). Cor-
roborating the effectiveness of such strategies, Tomlinson (2001) further main-
tains that teachers merely need to diversify teaching types in mixed-ability
classrooms to adjust and augment the fruitfulness of the learning process.

Premised on the significance of differentiation, Multi-Perspective Teaching
(MPT) thus helps instructors to leverage the different perspectives of learners
and devise functional lesson plans, which help the pupils with varying abilities
enhance their analytical, critical, and creative thinking along with their inter-
est-specific skills.

EXPLANATION OF THE TOOL

Multi-Perspective Teaching (MPT) posits the effectiveness of multidisci-
plinary teaching, which builds on the vocational inclinations or interests of stu-
dents. Herein, the teacher considers the likings of his/her learners, prepares seat-
ing plans and puts the students into separate groups according to their interests.
He/she then designs such learning activities and tasks that cater to the interests
of the learners.
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Correspondingly, under Multi-Perspective Teaching, a musically-inclined
student is given the opportunity to learn a concept of any subject through the
medium of music, whereas an artistically-inclined learner gets the chance to
learn through the medium of art. While the idea stays constant behind each
such activity, the process varies according to the learner’s inclination.

Multi-Perspective Teaching can hence be defined as:
1. a wholly inclusive pedagogical approach that helps learners learn in a
pleasurable, natural, and unhindered manner.

2. a comprehensive take on multidisciplinary education that helps pupils
augment their concept-related knowledge through the undertaking of
activities in their respective areas of interest and simultaneously develops
their skills in these areas.

From the given definitions, it may be established that through Multi-Per-
spective Teaching (MPT), the teacher allows a level playing field for learners,

wherein each student gets the chance to grow optimally and succeed convinc-

ingly.

A. Aims of the Tool

* To ensure the fulfillment of the diverse needs of learners through multi-
disciplinary tasks and activities.

* To assist teachers in augmenting the analytical, critical, and creative
thinking skills of students.

* To empower teachers to help students enhance skills in their respective
areas of interest.

* To enable teachers to promote “out-of-the-box” thinking among the
learners.

* To ensure a joyful learning experience for the students.

e To boost students’ confidence and nurture well-rounded individuals.

B. Expected Outcomes
The teacher will be able to:

* impart multidisciplinary and interest-based education to his/her stu-
dents;

* instill critical thinking, creativity, and vocation or interest-specific skills
in his/her students.

The learner will be able to:

* learn a given concept on the basis of his/her own perspective
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* undertake analysis of the given information and come up with creative
and out-of-the-box solutions for the assigned tasks;

* enhance his/her critical thinking, creativity, and vocation or interest-spe-

cific skills.

C. Role of Teachers

The teacher’s role in Multi-Perspective Teaching is primarily that of a facili-
tator. In that, he/she first assesses the needs of different learners on the basis
of the responses registered in the “Squad Selection Form” by the parents
after due discussions with the children, and thereafter, assigns them sepa-
rate co-curricular clubs or ‘vocational squads’ related to Al, music, coding,
dance, photography, acting, sports, etc. to them. This assignment is pre-
mised on the learners’ inclination. Subsequently, the teacher along with the
Club Mentor or the Squadron Leader comes up with club-related activities
that help children gain knowledge in various subjects viz. English, Math-
ematics, Science, Social Science, Hindi, French, Technology, etc. through
their most preferred mediums.

D. Role of Students

The learners remain active participants in the said form of teaching. In
that context, their role encompasses chiefly, the selection of the most-liked
co-curricular squad (after due discussion with and guidance of parents)
along with the completion of the assigned task through the employment
of their critical thinking and creativity skills. Essentially, in a co-curricular
squad setup, pupils leverage the opportunity of gaining substantial knowl-
edge of a given concept through their respective interests or hobbies, and
they further hone their vocation or interest-specific skills in the process.

E. Materials Required

* Squad Selection Form — The school shall collect data regarding stu-
dents’ interests through this form, and the allocation of squads (co-cur-
ricular clubs) shall be premised on the findings of the same.

* Rubrics — Rubrics comprise the parameters of evaluating a task assigned
under Multi-Perspective Teaching (MPT).

F. Steps to Use the Tool

The successful implementation of Multi-Perspective Teaching requires ex-
tensive thinking on the part of the teacher. In this regard, the steps that he/
she must undertake to utilise the pedagogical tool effectively include:
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1)

2)

Selection of the Topic: The teacher first chooses the topic from the syllabus
of his/her subject that he/she wishes to teach through the Multi-perspec-
tive approach. For instance, a Social Science instructor may choose to
teach the chapter “Communication and Modern Techniques” through
MPT in his/her lesson.

General Reading and Explanation of the Topic: Like all times, the content
delivery begins in a traditional manner, wherein the teacher asks students
to read through the chapter and explains them the concept simultane-
ously. In this regard, the teacher sectionalizes the significant sub-con-
cepts of the chapter under a comprehensive “Concept Map”. Illustrative-
ly, the Social Science instructor in the example mentioned above would
prepare and discuss an explanatory Concept Map on “Communication
and Modern Techniques” (Picture 1) to help children break down and

assimilate important information.

COMMUNICATION AND MODERN TECHNIQUES

Key Words I<ey Facts

I<ey Definitions

= Cammasication means Humbsle box * N Inventet by johe Logie
Anep in touch Surfing Baird
= Heips us to get 30 know (Giobat Village * {inordarshan mtroduced
#out peaple & places Calce for the first Sme
near and Tar drom us, = Gugheing Maroani First
peapk: to devalop
Commercial Radi . [y 2
« Bst Nowspaper Bongal IKey Displays

Gyt i 1750 Calcutty T

(o = ‘Fax Maching
= Postcand
: :ﬁ:_ﬂ"ﬂ"
., = 8ig Bang Squad = Hadip
IKey Dates + Movers & Shakers Squad

I<ey Questions

. = Padette Squad
1 Wiy the werkd has » TV Iwerind n 1922 + Rita Stusd
come clnsor and = 1832 Azian Gamas = Tochplore Squsd
Appazes to be Smaler? were Feld in new delh| » {ratnr Souac T
» 1882 Dordarshan + Maserming Squad KKey Clubs
2 How wil his v tndiscad colour e « Dtwani Squad
bacoma & global sikaga tha fiest tima. 5 Snis = Literary, Crnatn &
n future? = 1655 first racho signal Scientfc
= 17D firs} resjor » larmition &
= PEA nEaspape mum:m
+ (uestion Bank - P aphy Seuad gy
= (Ipan Book Revtsions - m-.ma sgm = Qrgantzations &
= Linit Test Leadership,

Source: Chitkara International School, Chandigarh & Panchbula, India
Picture 1 - Concept Map on “Communication and Modern Techniques”

3) Assignment of Co-curricular Clubs to Students and Implementation of Seat-

ing Plan in the Classroom: After the general explanation, the teacher shall
commence the process of assigning co-curricular clubs to students with
the collection of data regarding students’ choices of co-curricular squads
or clubs. Generally, at the beginning of the academic session, the class
teacher collects the said data and shares it with all the subject teachers.
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The list of clubs in this regard may include a theatre club, a music club,
an orator club, a sports club, etc.

For instance, at Chitkara International School, India, students across
different levels of learning get the opportunity to choose from the fol-
lowing co-curricular squads, on the basis of which, the teachers at the
institution implement Multi-Perspective Teaching for their respective

classes.
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Source: Chitkara International School, Chandigarh & Panchkula, India
Picture 2 - Co-curricular Squads at Chitkara International School

Once the list of students’ choices is made, the teacher then devises and im-
plements a complementary seating plan, where children with similar club
choices are allocated the same “rows” or “classroom areas” or are put togeth-
er into groups.

4) Creation of lasks for Different Clubs: This step entails creation of separate
activities that essentially teach the similar concept. In that, the teachers
must collaboratively design interesting tasks mapped to their subjects for
each group of students alongside the various leaders or mentors of the
co-curricular squads.

At this stage, the Social Science instructor in the example mentioned
above would collaborate with the different co-curricular club leaders to
devise relevant activities for his/her diverse learners on the topic “Com-
munication and Modern Techniques”. lllustratively, he/she may ask the
student members of the music club to create a Rap Song on “Means
of Communication” or ask the members of the art club to prepare a
comprehensive collage depicting the “Evolution of Communication
Techniques”. Likewise, the teacher in association with the mentors of
different co-curricular clubs attempts to cover the various aspects of the
chapter for addressing the needs of each learner in the most effective
manner.
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5) Demonstration of the Assigned Tasks: Under Multi-Perspective Teaching
(MPT), the task assignment is ideally followed by a clear demonstration
of the method of performing the activity or task. The step is deemed
singularly crucial for it enables the teacher to render his/her students
enhanced clarity.

G. Assessment

The pedagogical approach of Multi-Perspective Teaching (MPT) allows
learners with diverse needs to think out-of-the-box and augment their
knowledge in the process. In this regard, the assessment of students’ learn-
ing is conducted with two aims — one, to assess the subject knowledge of
students and the other, to assess what students have learnt under their re-
spective squads.

In the general run of things, a teacher would first assess the knowledge
of the students vis-a-vis a given topic through asking “key questions” in
the class tests. Thereafter, while assigning different tasks or activities to his/
her learners, the teacher would give a one-week deadline to the students to
prepare for their performances / activities. The evaluation of these perfor-
mances shall subsequently take place in the week following the “task assign-
ment” week, wherein children belonging to different co-curricular squads or
groups would present their respective performances to their teacher.

Importantly, the assessment of activities assigned under Multi-Perspective
Teaching (MPT) constitutes both the “assessment of learning” and “assess-
ment for learning”.

The “assessment of learning” refers to a process wherein somebody tries
to express and measure the quantity of the knowledge, skills, or attitudes
that are possessed by the other. In this case, directions from the teacher are
imperative and the learner has little participation in the designing or em-
ployment of the assessment procedure. On the other hand, the “assessment
for learning” entails elevated levels of autonomy, which the learner enjoys
under the supervision and with the collaboration of the teacher. Herein, the
focus primarily lies on rendering effective suggestions to the learner rather
than allotting marks or grades to him/her (Kapoor & Natarajan, 2014).

The evaluation of these performances is thereafter undertaken on the ba-
sis of a set of predetermined rubrics, which the teacher along with squad
leaders utilizes to present a comprehensive picture of learners” growth. The
aforementioned rubrics include five major aspects viz. Creativity, Relevance,
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Confidence, Knowledge of the Subject, and Tools / Aids Used, and each
parameter is ascribed marks ranging from 1 to 5, depending on the effec-
tiveness of the learner’s performance. As per the findings, the teacher also
provides verbal feedback to the students to help them work on their areas of
improvement and encourage them to enhance their performances.

Rubrics for Task Assigned under Multi-Perspective Teaching (MPT)
5 = Exceptional, 4= Good, 3= Above Average, 2= Average, 1= Needs Practice

Name | Creativity | Relevance | Confidence | Knowledge | Tools/ Aids | Total
of the of the Used Marks
Student Subject

Table 1 — Sample of the Activity Assessment Rubrics under Multi-Perspective Teaching (MPT)

H. Students’ Feedback

Irrespective of the sector, profession or area of expertise, the practice that
motivates individuals to perform better and aim for excellence is that of pro-
viding feedback. In this regard, since students remain the foremost stake-

holders of the educational institution, establishing a routine for collecting
learners’ feedback stands as a markedly fruitful deal (Chitkara, 2021).

Upholding the relevance of feedback is yet again a crucial step for the teach-
er who wishes to impart effectual knowledge to his/her learners through
the multi-perspective approach. Correspondingly, for the purpose of estab-
lishing the efficacy of Multi-Perspective Teaching (MPT), Rapid Feedback
Method was undertaken by Chitkara International School, Chandigarh, In-
dia. The method involves collection of anonymous responses from students
(O'Donovan, den Outer, Price, & Lloyd 2019a, 2019b). The answers are
generally sought for a set of three questions (Mulliner and Tucker, 2017;
Nicol, 2020). Under the mentioned kind of feedback, the responses are col-
lected at the end of the lesson, where pupils are asked to share their opinions
on a lesson delivery in a brief manner (Karim et al., 2006; Burke, 2009)
within five minutes, after the conclusion of the class.
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In this context, a sample of 120 students from Class 5 at Chitkara Interna-
tional School, Chandigarh, India was selected with the aim of assessing the
learners’ understanding of the topic “Communication and Modern Tech-
niques’.

After the tasks were attempted by the students in their respective co-curric-
ular groups, the following findings were made as per the students’ feedback
on one of the 3 questions asked - “How did you find the squad-based activ-
ity on Communication and Modern Techniques?”

STUDENTS’ FEEDBACK — MULTI-PERSPECTIVE TEACHING
How did you find the squad-based activity on Communication and Mod-

ern Techniques?

120

100

80

60

40

20

. M

Il was challenging Il was enjoyable
and daunting. and easy.

Source: Chitkara International School, Chandigarh, India

Graph 1 (Interpretation): About 90% of students found the squad-based
activity on “Communication and Modern Techniques” to be “enjoyable and
easy”, whereas 10% of learners thought that the activity was “challenging and
daunting” to perform. The data credibly exhibits the effectiveness of Multi-Per-
spective Teaching, wherein each learner learns various academic concepts in a
comfortable and pleasurable manner.
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FIRST-HAND ACCOUNTS
“I loved drawing mobile phones and television. I got to know that John Baird
invented coloured T.V. and also about Doordarshan. When I was creating the
drawing on internet, I found out about different types of connections such as
LAN, WAN, etc.”
- Grade 5 Student, CIS, India

“I had a lot of fun while doing my project. As I was writing my Rap Song on Com-
munication, I learnt many new words and also read interesting articles on how the
internet was invented and the history of Apple Computer Company.”

- Grade 5 Student, CIS, India

I. Visualized Examples

The pedagogical tool of Multi-Perspective Teaching (MPT) was implement-
ed to teach the Social Science Chapter of “Communication and Modern Tech-
niques” to the students of class 5 at Chitkara International School, Chandigarh,
India. In that, various activities were devised by the concerned teachers, which
aimed to comprehensively meet the requirements of the diverse learners.

The illustrations given hereunder represent the interest-specific activities that
were assigned to different student groups along with the activity demonstrations
that were presented by the teachers undertaking MPT:

SQUAD ACTIVITIES

Collage of different pictures depicting pre and post independence communication and
Polette Squod & Scrop Craft Squad R R

Ditviani Sguod & Mossermind Squod fap song an “Means of Communication” and Quiz on Communication Technigues

Movers & Shokers Squod Dance on a tuneful mediey depicting the evolution of communication techniques

ommunication  Quiz an nan-verbal commurnication

Creating videos/reels an Means of Communication
stant Development

Haspitality & Grooming Squad
and Techplore Squad

Click a picture of any communication device - pictures on the theme of Radio Day

Rocksteady & Orator Squod Game of Cricket and Evolution of Commentary Mediums

Source: Chitkara International School, Chandigarh & Panchkula, India
Picture 3 - Club-based Activities for Teaching “Communication and Modern Techniques”
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MORSE CODE CONVERTER
WHAT IS MORSE CODE?

Morse code is a method used in telecommunication to encode text characters as standardised
sequences of two different signal durations, called dots and dashes or dits and dahs.

"CHITEARA INTERNATIONAL SCHOOL" in morse code

T e TR

Scan QR Code to comvert text to Morse Code

Source: Chitkara International School, Chandigarh & Panchbula, India
Picture 4 - Demonstrative Slide for Activity under “Techplore Squad” (technology club) for Teaching

“Communication and Modern Techniques”

Source: Chitkara International School, Chandigarh &Panchkula, India
Picture 5a - Demonstrative Slide for Collage Making Activity under “Palette & Scrap Craft Squad”
(arts & crafts club) for Teaching “Communication and Modern Techniques”
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Source: Chitkara International School, Chandigarh &Panchkula, India
Picture 5b - Demonstrative Slide for Collage Making Activity under “Palette & Scrap Craft Squad”
(arts & crafis club) for Teaching “Communication and Modern Techniques”

CONCLUSION

The functionality of education is best manifested where learners of diverse
abilities, interests or inclinations succeed in attaining varying excellences through
active, analytical, critical, and creative thinking. Not unexpectedly, this requires
the teachers to work toward designing and implementing serviceable teaching
strategies, under which, each student is able to find his/her “zone of comfort
learning”.

Multi-Perspective Teaching (MPT) therefore serves as a weighty tool for teach-
ers by way of which the teachers can render the aforementioned zone of comfort
learning to students in their mixed-ability classrooms and thereby ensure devel-
opment of the learners in an optimal manner.
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CHAPTER 15

OPEN BOOK ENVIRONMENT
(OBEnv):
A Tool for Developing Critical
and Creative Thinking

Ashutosh Biswal & Jaishree Das

INTRODUCTION

A good education system leads a society in the positive direction making
children fit for the society and prepares them for the betterment of the society.
In the context of the present time, curriculum design is based on the changing
pattern of society. Due to the changing global order in the context of liberaliza-
tion, privatization and globalization, there is a drastic change in the education
curriculum and it is a continuous process of change. National Curriculum Frame-
work (2005) of NCERT tried to highlight a few concerns that may be related
to the present system. “There is a deep disquiet about several aspects of our ed-
ucational practice: (a) the school system is characterized by a inflexibility that
makes it resistant to change; (b) learning has become an isolated activity, which
does not encourage children to link knowledge with their lives in any organic
or vital way; (c)schools promote a regime of thought that discourages creative
thinking and insights; (d) what is presented and transmitted in the name of
learning in schools bypasses vital dimensions of human capacity to create new
knowledge; (e) the ‘future’ of the child has taken center stage to the near exclu-
sion of the child’s ‘present’, which is detrimental to the wellbeing of child as well
as the society and the nation.” In the other words it can be said that instead of
having a child centered education we are moving towards an examination cen-
tered education system where the child uses its mind to a minimum extent by
giving more emphasis on rote memorization. Examination is considered vital in
the process of education and all other aspects of education are manipulated to
have a good examination score. The consequence is very much seen in the sys-
tem having a teacher centered method of teaching and rote memory centered
method of evaluation. Further, the scenario is becoming more challenging due
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to the Industrial Revolution 4.0 which is evolving at an exponential rather than
a linear pace and changing the way people live, work and study. It is affecting
almost every industry in every country in terms of production, management,
and governance. It needs the learning approach of Education 4.0 to go hand in
hand with the Industrial Revolution 4.0. It needs specialized skills for the youth
as The World Economic Forum (2018) urged for the skills like, complex prob-
lem-solving, critical thinking, creativity, people management, coordinating with
others, emotional intelligence, judgement, and decision making, service orien-
tation, negotiation and cognitive flexibility. Hence the new Education 4.0 par-
adigm demands new approaches for learning and evaluation at all the levels of
education. The new National Education Policy (2020) also tried to deemphasize
the rote learning nature of present practice of teaching learning and examina-
tion stating that ‘emphasis on conceptual understanding rather than rote learn-
ing and learning for exams’. There is a felt need to improve both the instruc-
tional process and evaluation of the education process. In this changing
scenario and need, there is a necessity to have some sort of tool to influence the
process of teaching, learning and evaluation in Indian schools. Open Book En-
vironment (OBEnv) is one such tool which can help in bringing the said desired
outputs in the system of education. Though an open book environment is a tool
necessity for the open book examination, it also can be used as a process inter-
vention tool independently to eliminate memorization among students and for
the development of mental faculties using critical thinking, creative thinking
and problem-solving.

OBEnv as a pedagogical tool was conceived and developed by Biswal and
Das in 2004. Since then, the system has been in use for teaching, experimenta-
tion, and projects in elementary, secondary and higher education levels. It was
a part of a major Indian Council for Social Science Research (ICSSR) project
of Biswal (2014), a major University Grants Commission (UGC) project of Das
(2014), a major ICSSR project of Das (2018), an Institute of Advanced Studies
in Education (IASE) project of Das and Biswal (2015), Ph.D. work by Maity
(2016) and Jana (2019). OBEnv has also been experimented in the Faculty of
Management Studies, The Maharaja Sayajirao University of Baroda during
(2004-2018) as an intervention at higher education. Year-Long implementations
of OBEnv in Schools like University Experimental School, Vadodara, and Satya
Sai Vidyavihar, Navsari proved its effectiveness in the school education.

THEORETICAL BACKGROUND

The theoretical background of the present tool is derived from the learning
theories and principles like Discovery Learning of Jerome Bruner (1961), Multi-
store Model of Atkinson & Shiffrin (1968), Working Memory Model of Bad-
deley and Hitch (1974) and Bloom’s Revised Taxonomy (2000).
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Discovery Learning of Jerome Bruner (1961) is an approach to instruction
through which students interact with their environment by exploring and ma-
nipulating objects, wrestling with questions and controversies, or performing
experiments, while drawing on their own experience and prior knowledge. En-
vironment has bigger role in learning development. Bruner argued that social
factors particularly language were important for cognitive growth of learners. It
is an Inquiry based learning. Discovery learning can occur whenever the student
is not provided with an exact answer but rather the materials in order to find
the answer themselves. The steps like collaborative learning and inter group dis-
cussion of the OBEnv are added from the assumptions of discovery learning
model of Bruner like, pose a question and let students try to find the answer
and encourage students to make intuitive guesses.

Some of the procedure of OBEnv is taken from the Multi-Store Model of
Memory of Atkinson and Shiffrin (1968) that talks about the memory which is
made up of separate structures like sensory stores, the short-term store, and the
long-term store with the help of control processes like, attention, rehearsal, cod-
ing, search and retrieval. Even after more than 50 years, this memory model is
still relevant today and found useful in OBEnv. Attempt is made in the present
tool to send the sensory information to long term store through sensory store
and short-term store with the help of social and group attention, activities and
meaningful rehearsals to make the memory permanent and long lasting. The
control processes of searching for and retrieval of information in the short-term
and long-term stores is strengthened in the OBEnv with the help of active sen-
sory stimuli and concept mapping. One can retrieve information from our long-
term memory by using active search processes using spatial relations with very
less memorization.

In OBEnv, the components of content flowchart and concept mapping were
added with the help of Working Memory Model (WMM) of Baddeley and Hitch
(1974). This model consisted of three main sections with a fourth section add-
ed in 2000 by Baddeley like Supervisory System called Central Executive and
Slave Systems called The Phonological Loop (e.g., language), The Visuo-Spatial
Sketchpad (visual semantics) and Episodic Buffer (added in 2000) (short term
episodic memory). In WMM short term memory of the Multi store model has
been replaced with Visual Spatial working memory, information we hold and
manipulate in our conscious attention. The central executive has the ability to
store information, but its capacity is limited. The articulatory control system of
the Phonological Loop revives memory traces with all auditory information be-
lieved to directly enter the phonological store. The Visuo-Spatial Sketchpad is
believed to hold visual information. The added Episodic Buffer is to link togeth-

er every piece of information from all other elements of working memory with
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further information relating to time and order. This process enables memories
to be prepared for episodic long term memory storage. This working memory
model seems perfectly realistic because it ties in with the manipulation of infor-
mation when problems are encountered and solved. This model shows short
term memory to be a dynamic process.

OBEnv brought its essence of higher order thinking from Bloom’s Revised
Taxonomy (2000). It provides learning objectives in hierarchical order. It divides
thinking skills in two categories: lower order and higher order thinking skills.
For higher order thinking processes, lower order thinking creates a foundation.
In OBEnv much empbhasis is given for the development of higher order think-
ing skills like Applying, Analyzing, Evaluating & Creating on the basis of a
strong foundation of knowing and understanding.

LITERATURE REVIEW

Few research literatures were found that either supported the OBEnv or ar-
gued and suggested the need of a tool like OBEnv. The study of Gharib and
Phillips (2013) on tests of anxiety, student preferences and performance on dif-
ferent types of examination found students slightly better on open book exam-
inations and had lower levels of anxiety than on cheat sheet examinations. Kara-
giannopoulou and Milienos (2013) found students who preferred the open-book
examination scored lower on ‘time management’, ‘achievement’, and ‘unrelated
memorizing’ which suggested an environment for OBE. Chatterjee (2014) de-
velops a strategy like OBE including the steps like content presentation through
power-point, collaborative learning activities with cognitive questions, cross
group sharing and deliberations, putting knowledge into action and concept
mapping etc. to teach economics to standard XI students for open book exam-
ination with a control group following the traditional approach of teaching. The
major findings revealed that students taught economics through the developed
strategy for open book examination scored significantly more than the control
group. Jalal, Fadhil, and Hasini (2014) found that students only did well in the
open book assessment; those were well prepared and had a deep understanding
of the current and prerequisite subjects. Das (2015) studied the effectiveness of
an open book examination system having two components viz. open book en-
vironment and open book testing for standard VIII students in terms of the
content knowledge, logic, divergent thinking, comprehension, achievement of
students and reaction of students and teachers. The findings of the study revealed
that (a) open book examination system was found significantly effective in com-
parison to traditional examination system in enhancing scores in most of the
subjects and most of the components; (b) and both teachers and students showed
positive reaction towards both open book environment and open book testing
separately and as a whole. Biswal and Das (2016) conducted a study to see the
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effectiveness of the open book examination in terms of the achievement of stan-
dard VIII students in English, Gujarati, Hindi, Mathematics, Science and Social
Sciences subjects along with the examination anxiety with a sample of random-
ly selected 670 students. Open book examination was found to be effective in
enhancing the achievement of students in English, Gujarati, Hindi, Science So-
cial, Science and Mathematics. It also helped to reduce examination anxiety.
Maity (2016) conducted a study on the effectiveness of open book examination
in English in different environments (OBEnv and traditional environment) in
terms of content knowledge, logic, divergent thinking, comprehension, and
overall achievement. The findings revealed similar achievement in all the com-
ponents between Close Book Testing (CBT) and Open Book Testing (OBT) in
a traditional environment, whereas the achievement in open book testing was
found significantly better in comparison to the same in close book testing in an
open book environment. Students taught through OBEnv showed their posi-
tively agreed response in most of the components related to OBEnv and OBT
separately and as a whole. Biswal (2015) investigated an open book examination
system for secondary school students in different teaching learning environments
with the objectives to design an open book environment for standard VIII stu-
dents for all subjects and to study the effectiveness of the open book environ-
ment. Major findings of the study revealed that (a) in a traditional environment
the result of close book testing and open book testing were found similar in most
of the subjects; (b) in an open book environment the result of close book test-
ing and open book testing were found similar in most of the subjects; (c) in an
open book testing, open book environment was found significantly better than
traditional environment in all the subjects; (d) in a closed book testing, open
book environment was found significantly better than traditional environment
in enhancing scores of all the subjects; (e) both open book environment and
open book testing were found effective in terms of the reaction of students; (f)
open book environment helped students to write answers in a better way in both
open book testing and close book testing with divergent ideas, content knowl-
edge and sound logic along with the comprehension of the subjects. It also helped
students to score better in their overall achievement. A study conducted by Das
and Delawala (2019) to know the impact of the open book examination on
standard VIII students in terms of the academic achievement and examination
anxiety found no significant difference in the mean achievement score of En-
glish, Social Science, Mathematics, Hindi, Gujarati and in overall subjects ap-
peared examination through traditional close book examination and open book
examination, whereas, the achievement in science subject was found to be sig-
nificantly greater in case of open book examination. Even no significant differ-
ence was noticed between the mean examination anxiety level of students who
appeared in the close book examination and open book examination. The study
suggested the need for an open book environment for the students to do better
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in open book examinations and to develop their thinking abilities. Jana (2019)
conducted a study with the objectives to design and develop an Open Book En-
vironment (OBEnv) for standard VIII students in teaching Social science and
to study the effectiveness of the developed open book environment in terms of
the achievement of standard VIII students in Social science and the reaction of
student towards developed open book environment. The major findings revealed
that in an open book examination (OBE), an open book environment was found
significantly better than a traditional close book environment in terms of en-
hancing scores in content knowledge in social science, logic, and divergent think-
ing. Open book examination including open book environment (OBEnv) and
open book testing (OBT) was found effective in terms of the reaction of stu-
dents.

From the studies reviewed, the studies of Das (2015), Biswal and Das (2016),
Maity (2016), Biswal (2015), Jana (2019) proved the superiority of an open
book environment in terms of better achievement, better thinking, and decreased
examination anxiety. Studies conducted by Chatterjee (2014) and Das and Del-
awala (2019) also suggested the open book environment for the success in open
book testing. One the basis of this review of studies, it can be said that OBEnv
is a good tool for enhancing achievement, developing thinking, and reducing
examination anxiety and hence suggested here for developing thinking abilities
of present and future teachers.

EXPLANATION OF THE TOOL

OBEnv is a pedagogical tool to help students for better achievement, reduc-
ing examination anxiety along with developing thinking skills. An OBEnv helps
students to acquire new knowledge, to modify existing knowledge on the basis
of new experience, to build new knowledge to solve problems and make intel-
ligent decisions. It is more processing of information, rather information con-
tent itself. It helps students to think and rethink the gained knowledge to make
it more practical and application oriented. This is done by activating learning
through questions, giving different examples, doing exercises, projects, assign-
ments, and so on. In this process, the focus shifts from rote learning to the de-
velopment of certain mental faculties.

Open book examination system consists of two components: (i) Open Book
Examination (OBE) and (ii) Open Book Environment (OBEnv). Open book
examination also called as open book testing is a commonly used pattern of ex-
amination where students are allowed to refer and copy from a list of approved
material or books during the examination. It is related to the product aspect of
the teaching learning system, whereas open book environment (OBEnv) is re-
lated to the process aspect of the teaching learning system. OBEnv prepares stu-
dents for open book examination along with the development of thinking skills
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particularly critical and creative thinking. Open book examination requires an
open book environment without which there is no meaning in this system.
OBEnv is the spine of open book examination. It helps to reduce anxiety and
promote learning (Biswal & Das, 2016; Green, S. G., Ferrante, C. ].& Hep-
pard, K. A. 2016; Das & Delawala, 2017). Open Book Environment improves
academic achievement in open book examination (Das and Delawala, 2019;
Das, 2014; Jana, 2019; Maity, 2016). One of the most important components
of the open book environment is the transaction of the content in the class by
the teachers in such a way that it would help the students to think and to de-
velop higher order thinking skills without compromising on the achievement
in different subjects. Hence, an attempt is made in this tool to have a balance
between these two components.

AIMS OF THE TOOL

* To bring a change in the current practice of teacher centered teaching learn-
ing process and the rote memory centred examination.

* To bring lots of activities inside the class making it more live and dynamic.

To make the classes happy and joyful.
* To develop a better understanding of the content among students.

* To develop skills like critical thinking, creative thinking and problem-solv-
ing among students.

* To develop social skills among students.

EXPECTED OUTCOME

From the results found from the experiments on the OBEnv, the following
outcomes could be expected from the successful implementation of this tool
following the prescribed steps.

* It could increase the achievement of students in all subjects.

* It would help to develop critical thinking, creative thinking and prob-
lem-solving among students.

* Attendance of the students would be increased when it is not compulsory.

* It would ensure maximum participation of students in classroom discussion
and activities.

* It would motivate students to use a variety of reference materials.
* Students would be satisfied with their answers.

* Answers of students would be based on logic and there would be varieties of
answers and examples from students.

* It would help students to develop social and life skills like discipline, coop-
eration, leadership, respecting each other, communication etc.
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ALLOCATED TIME

The present tool can be used in the general school timetable. It can be used
in the allotted time of 35 minutes to 60 minutes of class. While using this tool,
teachers would be more vigilant in time management, as a little more time needs
to be spent in intra group discussion and inter group sharing, whereas time could
be saved for these activities through the use of available technology. These ac-
tivities could be integrated in the timetable in such a way that different steps
could be performed in different periods if the time slot is less than 35 minutes.
It is experienced that the courses of different subjects would be completed with-
in the allotted time.

SETTING

The present tool is quite generic in nature and can be used for any type of
theoretical subjects. No special setting is needed to use this tool. It can be best
managed in general classrooms with 30-40 students. In case of overcrowded
classrooms, teachers need to take care and manage while arranging the in-
tra-group discussion so that students can sit comfortably in groups for 10-15
minutes so that they can come out with the answer of the given cognitive ques-
tions.

ROLE OF TEACHERS AND STUDENTS

Before using this tool, it is very essential for the teachers to motivate students
to participate maximally in the classroom activities. To some extent, it should
be ensured to avoid the strict classroom discipline and silence to allow students
to express themselves. A student friendly teacher is a better option in compari-
son to a strict teacher. It is observed from the previous experiences that students
used to be self-disciplined while working in the OBEnv process. Here, the teach-
ers need to develop the skills of attending students’ responses and to listen to
them maximally. Punishment in any form has no role while using this tool that
desires specific behavior of teachers and students. Teachers need to be more of
a mentor and co-worker with the students giving guidance from time to time.

STEPS TO USE THE TOOL

For this purpose, following nine step procedure is followed to make this tool
effective and practical while teaching a subject content in the class.

1. Content Flow Chart / Content to be Covered: It includes the points of
discussion in the classroom for a specific topic including the units and sub-
units of the content to be covered in a class through a line flow chart.

2. Learning Objectives: It refers to the expected outcome of a content of
teaching in terms of change in students’ behavior both in a short period of
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time and a long span of time. Hence, a combination of both general as well
as specific educational objectives will be kept to be achieved after comple-
tion of a specific topic in terms of knowledge, understanding, reflections
and skills. For example, after Completion of the content students will,

* develop understanding about the animal and plant cell (subject - Science

and topic - Cell),

* understand basic pattern of crop production in India (subject - SS and
topic - Crops in India,

* imagine the social pattern, the poet wants to depict (subject - English
and topic - The Geography Lesson - poem),

* develop critical and creative thinking,
* develop social skills.

. Content Presentation in Brief by the use of Technology: It is one of the
very important aspects of the OBEnv tool where attempt would be made to
prepare certain teaching learning materials like, powerpoint presentation,
collection of video clips and audio clips etc. as per the availability of the
materials in the open and free source from internet. Major purpose behind
the development of such material is to make students thoroughly under-
stand the topic and to have good achievement in their examinations. Apart
from this, the developed material will help teachers to present and explain
the content briefly by saving some time for doing other activities related to
thinking.

. Questions of Cognitive Conflict / Cognition / Cognitive Reflection:
At this stage, teachers need to prepare five to ten questions of very higher
order thinking like analyzing, evaluating, and Creating on every content
unit of teaching. These are the questions to make the whole class think in
small groups after completion of each unit through brainstorming using the
acquired content knowledge. Questions of Cognitive conflict type are the
questions to create a conflicting situation in the mind of the students related
to the learned content and to find the possible answers to these questions.
These are the best type of questions at the creating levels to develop criti-
cal and creative thinking among students. In the contents where questions
of cognitive conflicts are not possible, the questions of simple cognition
or cognitive reflection would be prepared. These are mostly analyzing and
evaluating level questions. These are a few examples of questions of Cogni-
tion/Cognitive Conflict/Cognitive Reflection from Indian school subjects.

*  What could happen to human beings if their cells could have chloro-
phyll? (Science, Cell).

*  What would happen if water were only in liquid form? (Language, Wa-
ter Dance).
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5.

¢  What would be the scenario if there were no combustible substances on
the earth? (Science, Combustion).

* Imagine the situation if East India Company would not establish their
territory in India? (Social Science, East India Company).

* How would our life be, if there would be no friendly microorganisms?
(Science, Micro Organs).

Collaborative Learning Activities/Intra-group Discussion

Small groups working with different cognitive questions are called collabo-
rative learning activities. This activity is designed to make the students work
collaboratively in small groups. The class can be divided into small groups
consisting of four to five members and one question of cognitive conflict/
cognitive reflection would be given to each group. The groups would be giv-
en 10 to 15 minutes of time to come out with the answers to the cognitive
questions having brainstorming, discussion and making a consensus about
the answers of the cognitive questions. The purpose of this activity is to
have more thinking when working with a group using more brains, a habit
of working in a group, to have a consensus in case of divergent answers,
and to allow the group to think in a social norm. After the brainstorming
and discussion among the groups they would prepare a write up or activity
which would be presented by group member/s in the whole class.

Inter-group Sharing

It is the stage to develop critical and creative thinking among students
through confirming and expanding their thinking. After completion of the
discussion among themselves and having an answer/solution of the cog-
nitive question, one or more members of each group would present their
answers to the cognitive question and discussion points that they had done
in the group in the inter group discussion or sharing. A maximum 4-5
minutes would be provided to each group for this purpose. The purpose of
this activity is to let the whole class know the answer to different cognitive
questions and to have learning sessions through their answers. In this activi-
ty, the role of the teacher is not to evaluate the answers of the groups, rather
to support, encourage and appreciate the groups for thinking in different
ways. As there is no right or wrong answer for any cognitive question and
the degree of rightness of an answer depends on the use of proper content
knowledge and the suitable logic, teachers are advised not to evaluate the
answers to the cognitive questions, rather the teachers would steer the di-
rection of thinking of the groups, if it is found that any group is going with
wrong idea or thinking. During the presentation, members of other groups
are allowed to add some new ideas in their line of thinking. At the end of
this session, after all the groups presented their answers, the teachers will be
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advised to conclude the session by taking the main concepts of the whole
presentations in brief.

Question-Answer Session

It is the stage for the students to clarify the concepts, clear the doubts, so-
lidify the existing understanding and to prepare themselves for mainstream
examination as well. Apart from developing critical and creative thinking
through OBEnv, students will also be prepared for their examinations and
to have better academic achievements. So, it is planned to have a question
answer session to discuss the exercises of the textbook. Hence, at the end
of each and every chapter/unit of the content, teachers are asked to discuss
each and every probable question of the content that could be asked in the
examinations with the possible answers. During the content presentation
teachers will also ask the probable questions from the chapters. Here maxi-
mum care would be taken not to change the traditional practice of the class
considering the traditional examination-oriented practice of students along
with the development of critical and creative thinking.

8. Concept Mapping

In the present tool, students are supposed to do well in their examination
and to have good marks in their achievement tests along with the develop-
ment of critical and creative thinking. Though maximum emphasis would
be given on developing higher order thinking skills, the lower order think-
ing skills like knowledge and understanding would not be ignored. As more
questions in the examination are of knowledge level and students need to
memorize a lot of their content, concept mapping is added in the process
that would help to sharpen their memory, replace memorization and to en-
hance their space relation and visual literacy which indirectly will help them
in their mainstream examinations. Hence, at the end of each chapter, stu-
dents would be asked to prepare a concept-map on their own on the basis of
their understanding of different components they were taught and to keep
those in mind. Through the concept map, teachers whatever taught in the
class and students whatever understood about the taught content, need to
prepare a pictorial or line diagram of important points related to the whole
content in a compact way which could be kept in the mind in such a way
that it could be visualized by the students at any point of time and they can
get the information from it. As very less emphasis is given to memorization
in the OBEnv, the concept mapping would be used to make the process of
memorization easier.

Questions for Open Book Examination

OBEnv is designed to prepare each and every student to perform well in
the Open Book Examination at the end of a session. This is the stage for
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students to get questions for open book examination from different chap-
ters easily and to make students aware about different types of questions.
Hence, 5 to 10 questions for open book examination in each and every
subject would be asked by the teachers and those would be discussed during
the regular teaching learning process. Following are some questions for the
open book examination.

*  Why are all bacteria not pathogens? (Science, Micro Organs).

* Suggest some preventive measures to avoid pathogens. (Science, Micro

Organs).
* How can we do irrigation in dry land? (Social Science, Irrigation).

»  Which is the most suitable traditional method of irrigation? Why? (So-
cial Science, Irrigation).

e What animal cells should learn from plant cells? (Science, Cell).

* If mean=median=mode, whether the group is normal? Justify your an-
swer. (Mathematics, Measures of central tendencies).

These questions can also be asked to the students in the form of an open
book examination to test their achievement and thinking style as a part of
the evaluation of the tool.

ASSIGNMENTS

At the end of every chapter, individual application-oriented assignments
would be given to students related to the surrounding environment including
society, newspapers, TV, internet etc. This component is designed to have a high-
er order thinking among students which could have some relevance in the soci-
ety and the surroundings. Like homework, teachers would be asked to check
the assignments of each and every student and to provide feedback accordingly.

STUDENTS’ FEEDBACK

Regarding OBEnv students said that it was a realistic teaching-learning en-
vironment, and it was a less stressed environment. It helped them to be more
extroverted and logical in giving responses either oral or written. It helped them
to think critically and creatively during the stages like intra group discussion
and inter group sharing. Students find it fun while working in the groups. Cog-
nitive questions compelled them to think out of the box. They learned social
skills like respecting others’ views, cooperating, and helping each other from the
group work. Regarding the open book examination, they observed that they got
a different test of examination. It helped them to apply the knowledge learned
during the course, it helped them to take the examination easy and found it a
part of the teaching learning process. They opined that though it was difficult
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for them to answer the questions asked in the open book examination, they liked
the questions.

CONCLUSION

The tool OBEnv is one of the alternatives of traditional teaching learning
and evaluation having the potential to enhance achievement, to reduce memo-
rization, to reduce examination anxiety and to develop critical and creative think-
ing among learners of all ages. It is a tool which can be used with or without an
open book examination. It is a generic tool which can be used by any teacher at
any level for any subject. It has the potential to transform and revamp the pres-
ent practices in a more meaningful way which is the need of the hour. This tool
has the potential to mitigate the impact of the industrial revolution 4.0 and to
prepare the future workforce with 21 century skills like critical thinking, cre-
ative thinking, problem-solving and effective communication. More and more
teachers need to be trained to use this tool in their regular classroom. Following
the given nine steps, the tool can be used by the teachers to make their classes
more interesting and skill oriented. The steps like preparing cognitive questions,
intra group discussion with the help of brainstorming and discussion, inter group
sharing and concept mapping are very important aspects of this tool and need
lots of initiatives and practices. It also needs continuous practice and improve-
ment. It can be done through regular training and peer help. It needs more re-
search and a proactive approach to implement at different levels of school edu-
cation for different subjects.
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CHAPTER 16

Peer facilitated learning
Sanjeev Sonawane & Nidhi Waldia

Docendo discimus — “the best way to learn is to teach”

INTRODUCTION OF THE TOOL AND LINKING TO THE RELE-
VANT SKILL

Frank Oppenheimer emphasized the old Latin principle “Docendo discimus”
— “the best way to learn is to teach”. Following a similar principle, “Peer facili-
tated learning” engages students in class-wide and reciprocal peer tutoring to fa-
cilitate student learning. Co-operation between peers, according to Piaget (1971),
is likely to foster the exchange of thought and discussion. He emphasised that
cognitive conflict caused by the multiple perspectives during the peer interaction
and the deemed cooperation is necessary for the formation of a critical mindset,
objectivity, and discursive reflection. Furthermore, Vygotsky (1962) suggested
that the variety of skills and learning gained by collaboration with peers is rich-
er than anything that can be attained alone. The tool “Peer facilitated learning”
is a structured peer tutoring pedagogical approach based on social constructiv-
ism that mixes reciprocal peer tutoring and class wide peer tutoring. Using PFL
technique of peer tutoring can enhance students’ experience of collaborative
learning and knowledge co-creation. The PFL model of peer tutoring doesn’t in-
volve a ‘deficit’ model for ‘fixing’ the needs of one child but rather seeks to be a
tool for thinking collectively and engaging in co-reasoning. The tool can help
foster analytical and critical thinking skills, articulation and rational argu-
mentation skills, research, and team-work skills among the pupils.

Nancy Falchikov (2002) in her review of several research on peer tutoring
found that peer tutoring can have positive outcomes in the following domains:
* Academic outcomes.

* Metacognitive outcomes like learning how to learn and transfer of learning.
* Study skills outcomes.

¢ Non-academic outcomes like motivation, attendance, retention, and attri-
tion.



207

These benefits of peer tutoring have motivated several academic institutions to

adopt one or more type of peer tutoring methods into their curricula. Howev-

er, there are two sets of problems that occur.

* First, although teachers in almost all educational institutions are seen as
assigning group work to students, the peer learning activities usually are
unstructured.

* Besides, even when students are assigned collaborative assignments, the end
result is frequently patched-together individual efforts delivered just before
the due date (Dunn, 1996).

According to a study conducted by Gillies in an Australian school setting, it
was found that in a sample of 223, 13—14-year-old students, adding structure
to peer learning activities resulted in more effective group learning situations
and enhanced academic attainment (2004).

Therefore, structuring peer tutoring and peer learning activities is imperative
to ensure that the envisaged benefits of peer tutoring are achieved. “Peer facili-
tated learning” offers an opportunity to structure peer tutoring activities by us-
ing artifacts like group process form, group conduct form, and designated roles.
Moreover, the teacher remains informed about the group process by obtaining
regular minutes of meetings from the groups and by monitoring the group pro-
cess. Such structuring of peer tutoring activity ensures that students engage in
true collaborative learning.

THEORETICAL BACKGROUND

The tool “Peer facilitated learning” is rooted in social constructivism, as ex-
plained by Thurston et al. (2007).

Cognitive developmental theory: the work of Piaget

Piaget (1932) emphasized that ‘the very nature of relationship between the
child and adult that places the child apart, so that his thought is isolated.” In con-
trast to adult-peer relationships, power in peer-peer interactions is distributed
more symmetrically and is more likely to be shared (Blatchford et al, 2003). Piag-
et’s theories of collaborative learning stems from the concept of equilibration.
According to Piaget, when a child encounters new information, they try to mod-
ify it to fit it into their existing schema [assimilation]. If the new information is
not in accordance with the existing schema, the child tries to modify the existing
schema to fit the new information. Learning is characterized by the adaptation
of schemas. The adaptation of schema occurs when assimilation and accommo-
dation are in balance. When a child encounters a new idea that is incongruent
to their own, they experience cognitive conflict. Cognitive conflict can be defined
as a conflict between existing schemas (i.e., an organized knowledge structure in
the brain) and environment (i.e., concepts in a book, peer’s opinion, teacher’s
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instructions, etc.), or a conflict between conceptions in cognitive structure (Kwon,
1989, as cited in Kwon & Lee, 2003). This state of disequilibrium motivates the
child to keep seeking for a solution through assimilation and accommodation,
and thus adapting to the new schema to make sense of the new information
(Woolfolk, Winne, & Perry, 2003) and achieve equilibration. Equilibration is
more easily established between peers than between child/teacher as in the case
of peer-peer interaction, cognitive structures are more open to adaptation and
less prone to conservation (De Lisi & Golbeck,1999). Peer learning, according
to Piaget’s theory of cognitive development, has a higher likelihood of cognitive
structuring because peer learning environments can provide the correct balance
between disequilibrium induced by cognitive difficulty and social interactions
between peers, allowing for effective learning (Palinscar, 1998).

Vygotsky’s zone of proximal development

Cognitive abilities, according to Vygotsky’s theory of cognitive development,
are socially constructed, with children learning their cultural values, beliefs, and
problem-solving strategies through collaborative conversations with more in-
formed members of society. The Zone of Proximal Development (ZPD) defined
as “the distance between the actual development level as achieved by engaging
in independent problem-solving and the level of potential development as
achieved by engaging in problem-solving under adult guidance or in collabora-
tion with more capable peers” in the Vygotskian framework, highlights the im-
portance of peer learning. The principles of intersubjectivity, which lead to more
effective intra-psychological functioning, are central to operating within the
ZPD. The degree to which two individuals can participate in communication
and dialogue that transcends their respective worlds/minds is known as inter-
subjectivity. Adults may struggle to transcend to the child’s world (Donaldson,
1978). Peers may thus provide a more conducive environment for intersubjec-
tivity and cognition. Vygotsky’s psychological model emphasised the importance
of discourse in mediating cognitive growth, claiming that learners can “perform...
in collaboration with one another what they have not acquired alone.” In order
to allow internalization and long-term cognitive progress, Vygotsky determined
that peer interaction in the learning process was necessary.

LITERATURE REVIEW

According to the World Economic Forum report of January 2016, human civ-
ilization is standing on the precipice of the 4th industrial revolution that will rad-
ically transform the way we live, work and interact with each other. The techno-
logical advancement accelerated by the fourth Industrial revolution will change
the core competencies required in the workplace and life. The disruption in the
skill set requirement caused by the fourth industrial revolution will increase the
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demand of social skills (like persuasion, emotional intelligence, and teaching oth-
ers), content skills (like ICT literacy and active learning), cognitive abilities (like
creativity and mathematical reasoning) and process skills (like active listening and
critical thinking) across industries (World Economic Forum, 2016, pp. 20-21).
Furthermore, according to the systematic review conducted by Chowdhury and
Murzi (2020), teamwork was one of the most important core competencies that
will be needed in the workplace as we enter 4IR. To mitigate the impacts of the
fourth Industrial Revolution on the workforce and employability, the education-
al institutions should be prepared to promote core competencies including per-
suasion, emotional intelligence, teamwork, ICT literacy, active learning and cre-
ative and critical thinking among the students. Peer teaching has been recognized
as a teaching strategy that benefits students in all of the above domains.

In their study “Peer tutoring as instructional method: a systematic approach,”
Kapil and Malini (2018) define peer tutoring as a teaching style that employs
students as tutors. In this instructional strategy, student pairs may concentrate
on academic, social, behavioural, functional, or social skills. Depending on the
three key variables, viz. the status of participants; the location of the activity;
and the roles undertaken, peer tutoring can be of different types [Falchikov,
2002, p. 8). “Peer facilitated learning” is a technique that combines the “Recip-
rocal Peer Tutoring” and “Classwide Peer Tutoring” approaches. According to
Falchikov (2002), “Reciprocal peer tutoring” [RPT] is a type of peer tutoring
that allows each student to play the role of both tutor and tutee, reaping the
benefits of both teaching and being taught by. Meanwhile, “Classwide Peer Tu-
toring” takes place at the same time for all tutor-tutee pairings, encompassing
the entire class. Teachers break down the academic information to be tutored
into daily and weekly units and prepare these resources for use in a peer teach-
ing setting. During sessions, the teacher can watch and monitor the pupils and
their reactions while using CWPT.

There have been several studies on the benefits of Peer tutoring. According
to Nancy Falchikov (2002), peer tutoring can benefit students in four main do-
mains namely: academic, non-academic, metacognitive and study skills. Sever-
al researchers agree that peer tutoring is the one of the most cost-effective inter-
ventions to improve academic, social, behavioral, functional, or social skills
(Kapil and Malini, 2018; Goldschmid and Goldschmid, 1976).

Academically, peer tutoring has been found to increase literacy scores, pro-
mote development of reasoning and critical thinking (Kapil and Malini 2018).
Moreover, Reciprocal peer tutoring was effective in lowering exam anxiety and
increasing higher examination scores among students (Fantuzzo et al., 1989;
Grifhn and Grifhin 1998). Besides, cross-age peer tutoring, according to Lind-
sey and Watts (1979) leads to improvements in students’ academic performance
and interest towards academic endeavours, preventing students from dropping
out. Furthermore, Millis and Cottell (1998) affirm that reciprocal peer tutoring
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focuses on “integrating knowledge, active learning, student—student interactions
and immediate feedback” allowing students to commit information to memory
and promoting deep learning. Peer tutoring has been found to benefit both tu-
tor and tutee. Witherby asserts that his Peer Assisted Study Scheme (PASS)
boosted the ability of mentees to adapt acquired skills and competences to oth-
er courses, as well as the mentor’s academic performance and confidence (1997).

In terms of socio-psychological learning, peer tutoring has been found to
benefit students in improving social skills and resolving bevioural issues (Kapil
and Malini, 2018). Cross-age peer tutoring helps improve students’ self-confi-
dence, self-image, social behaviour, attitude and encourages them to clarify and
prioritize their values (Lindsey and Watts, 1979). Besides, when students learn
to practice judgement during peer evaluation tasks, there is an improvement in
their self-esteem, and value clarification (Bruffee; 1978).

Toppings (1996) through meta-analysis of several studies affirm that peer
tutoring very often benefits students with special needs in socioemotional do-
mains of functioning. Peer tutoring improves students’ attitudes toward the ac-
ademic areas being tutored and towards the school. Moreover, it has been found
that peer tutoring improves attitudes toward authority, development of cooper-
ative behavior, reduction in antisocial acts, engagement in friendlier play, and
neater dressing.

Grasha (1972) found that the “teacher-of-the-day” scheme which gives stu-
dent teachers an opportunity to contribute to lesson delivery activities like giv-
ing lectures, leading discussion, performing demonstrations, running experi-
ments, and so on helped the author address the problem of student absenteeism.

“Peer facilitated learning” engages students in the process of critically evalu-
ating each other’s work. Bruffee (1978) found that including students in the
task of evaluating each other’s academic writing improved students’ writing skills.
and lowering of failure rates to approximately zero.

Opverall, peer tutoring benefits students in promoting their cognitive and so-
cial skills that are some of the core-competencies required for the jobs of the
future. Peer tutoring also gives students an opportunity to engage in democrat-
ic processes within their groups where they hold accountable roles; thus, it helps
them practice the spirit of participatory democratic citizenship.

EXPLANATION OF THE TOOL

The tool “Peer facilitated learning” enables teachers to engage students in a
meaningful peer learning experience. The tool can be used in any subject and re-
quires some amount of planning on part of the teacher before the semester starts.
The tool is a combination of reciprocal peer teaching and classwide peer teaching.

Reciprocal peer teaching allows each student to take on the roles of tutor and
tutee, reaping the benefits of both teaching and being taught. Classwide peer tu-
toring refers to the strategy in which the student acquiring the role of the tutor
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teaches the whole class. The PFL tool engages students in brainstorming, research,
discussion, self and peer assessment, peer monitoring, and presentation.

Peer assessments entail students making broad judgments about their peers’
work based on clear and explicit criteria. In PFL, peer assessment entails con-
structive discussion and the offering and receiving of rich feedback to help stu-
dents improve their learning outcomes.

EXPECTED OUTCOME

1. Students’ engagement in group assignments will enhance their writing and
reasoning skills.

2. Students’ engagement in reciprocal teaching will enhance their articulation
and presentation skills.

3. Students’ involvement in the group process will enhance student belonging
and social inclusion.

4. The learning outcome of the topic assigned to the PFL task will be achieved.

NUMBER OF PARTICIPANTS

The number of members in each PFL group should not exceed 6 and should
not be less than 4.

ROLE OF STUDENTS

Students in the PFL activity take different roles to structure the group pro-
cess. The student can be designated one of the following roles based on activity
(]ohnson, et al., 1991; Millis and Cottell, 1998; Smith, 1996).

Facilitator: Leads group discussion, keeps everyone on track, and distributes

tasks.

* Record Keeper: Takes notes on team meetings and decisions and maintains
all essential records.

* Reporter: Represents the group to the class or instructor, outlining its activ-
ities and/or conclusions.

* Timekeeper: Reminds the group of time limitations and deadlines, as well
as ensuring that meetings begin on schedule.

* Devil’s Advocate: Presents counterarguments and (constructive) objections,
as well as alternate explanations and solutions during group meetings.

* Harmonizer: While allowing a full expression of ideas, the harmonizer at-
tempts to achieve consensus and build a harmonic and positive team envi-
ronment.

* Prioritizer: Ensures that the group concentrates on the most critical topics
and is not distracted by minor details.
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* Explorer: Looks for new opportunities in situations and individuals (team-
mates and the whole class], as well as new areas of inquiry.

* Innovator: Promotes creativity and brings new and different viewpoints and
ideas.

* Checker: Ensures that everyone in the group understands the concepts and
the group’s findings.

* Runner: Gathers necessary materials and serves as a link between the group
and the teacher.

*  Wildcard: Assumes the job of any absent team member and fills in the gaps.

Apart from playing the aforementioned roles in the PFL meetings, the stu-
dents need to participate in group writing assignments at the end of each unit.

ROLE OF TEACHER

The teacher has the following role in using the PFL tool.

1. Structuring course content to accommodate PFL tasks: The teacher
needs to structure the course content in such a manner that one Unit of
the course is divided into subtopics that can be designated to PFL groups
as their tasks. The topic designated to PFL groups should not be: too short,
too detailed, too easy or too advanced. Moreover, teachers should ensure
that the units that are not assigned as PFL tasks should also entail one group
writing assignment to be done in the PFL groups.

2. Making peer groups: Teachers can form groups in one of the following
two ways. One, she can randomly form groups using chit picking. Second,
teachers can use sociometric grouping for creating a socially diverse group
of pupils to work together. For this, each group should have both high per-
forming and low performing students.

3. Briefing of the groups: Teacher is required to brief the students about the
objective of the activity and how it will be conducted. She should acquaint
the students with their role in self-assessment, peer-assessment, group writ-
ing assignments, PFL groups, and PFL presentations.

4. Facilitate students in creating their group conduct form and group pro-
cess form: Teacher should provide students with guidelines to form group
conduct form and group process form.

5. Design rubric for cross group evaluation: According to the objective of
the topic assigned to the groups, the teacher should independently or in
collaboration with students create rubrics for cross-group evaluation.
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STEPS TO USE THE TOOL

1.

The PFL activity has the following three stages:

Activation:

PFL involves randomly dividing the class into groups in the beginning of
the academic year such that each group has an equal number of students.
Each group is thereafter assigned a topic and each member of the group is
assigned a role. The PFL groups come up with a contract about the roles, re-
sponsibilities, and ethics of the group. A contract can state a group’s ethics,
policies & procedures about group goals, participation, communication,
conflict resolution, consequences if policies are violated, responsibility to-
wards one’s own group, responsibility towards the classmates, & deadlines.
Then, each member of the team can be designated a role. The roles you
assign will depend on the goals of the assignment, the size of the team, etc.
The roles can be fixed or rotating.

Group assessment: Each member of a PFL group evaluates all the mem-
bers of his/her own group, his/her own group, one member of every
group, and every PFL group. The evaluation rubric to evaluate other
groups can be collaboratively designed by the students or can be de-
signed by the teacher on the basis of what she/he deems as the objective
of the activity. The possible areas of evaluation of one’s own team may
include clarity of goals, extent of participation, seriousness about the
group process, adherence to timeline, etc. The individual members from
one’s own team can be evaluated on the basis of how well they perform
the designated role and how fairly they align with the group contract.
The members of other teams can be evaluated on how fluently they
presented the topic and how well they answered the questions raised
regarding the topic.
Group process:

The group meets regularly to discuss the work they have completed and
work they need to complete. In these meetings each group member per-
forms the function assigned to him/her during the group contract making.
Moreover, the teacher structures each unit of the course such that each unit
has an assignment that requires group work. The teacher has regular meet-
ings with the groups to evaluate their group processes and work timeline.

Presentation:
The group presents their topic to the class, where each member receives
qualitative feedback [feedback from members of their own team, one mem-

ber from each team, feedback from teacher, feedback on team performance
from other teams] about their performance and ability to articulate the as-
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signed topic. — Such feedback helps the individual identify intrapersonal,
interpersonal, and content related areas of improvement.

ASSESSMENT

The assessment of the group process is done using the group process assess-
ment form attached in the appendix. Moreover, the recorder and the reporter
submit the information about the meeting after each meeting to the teacher.
This helps the teacher monitor the process. The teacher evaluates the group pro-
cess at the end of each month where she sits with the group and cross-checks
them on the basis of prior reports.

Furthermore, the PFL activity has a component of collaborative writing,
wherein students are given a group assignment each week or once in two weeks
on which they have to write together. The student’s participation in group as-
signments is also recorded and reported to the teacher. The teacher pitches all
the responses to the students and asks them to evaluate the best responses and
provide the argumentation for the same.

Moreover, each group also evaluates other groups based on the curricular
objective of the concept they taught and their presentation skills.

The teacher can show the specimen attached in the appendices to the stu-
dents to help them understand the significance of each document. Thereafter,
the teacher can encourage the students to create their own contracts, group pro-
cess documents, and group process assessment forms.

CONCLUSION

We are steadily moving towards a future where machines are becoming an
indispensable part of our lives and the surplus of information available at a click
of a finger is overwhelming. To handle this information overload and technol-
ogy interdependence, there is a need to foster democratic citizens who are crit-
ical, creative, and analytical. The tool will help students experience democratic
decision making in early years of their lives giving them a head start into tomor-
row. The tool can help students learn the skills including enquiry, collaboration,
communication, empathy, respect and tolerance. The tool will encourage the
students to learn the importance of active listening in collaboration and the role
of collaboration in innovation. In the coming technologically advanced age of
tomorrow, such skills will enable the students to become lifelong learners who
are able to learn, unlearn and relearn so that they remain relevant to the job
marketplace.
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APPENDICES
Appendix I

PFL - Group Conduct Document

Group Name:

These are the ground rules for group behaviour and collaboration that
we have agreed to as a group.

Participation: We agree to...

* Respect ourselves and others.

* Come prepared with the part assigned to us.
* Stay focused on the task.

* Support others when I can.

Communication: We agree to...

* Be an active listener.

* Ensure that everyone gets a chance to speak.

*  Offer and accept constructive feedback gracefully.
* Critique ideas rather than people.

* Not to interrupt people while they are speaking.
* Actively ask for help when I am confused.

Meetings: We agree to...

* Beginning every meeting on time.

*  Meet biweekly/weekly/...

* Perform the assigned roles actively throughout the meeting.
* Maintain decorum during the meetings.

* Maintain meeting records.

Conduct: We agree to...

* Wk agree to respect ourselves and others.

* Wk agree to convey our disagreement.
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* Keep open mind.
* Attend and arrive on time for all group meetings.

* Allocate fair share of work to every member of the group.

Conflict: We agree to...
* Wk agree to convey our disagreement with each other with respect.
* Be open to compromise and collaborate on ideas.

* Confront the group member who is not able to fulfil his/her role to
understand their problem.

Deadlines: We agree to...

* Schedule a deadline for each task that we allocate within the group.

* Respect each deadline and do not seek extension till extremely neces-
sary.

* Complete and review all the tasks assigned by the teacher one/two days
before the deadline set by the teacher.

* Submit our work before the deadline set by the teacher.

Name of Team Member Signature
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Appendix II

PFL Group Process Format

Group Namer:

Date:

GOALS: What are our team goals for this assignment?

How do we hope to achieve? What abilities do we want to develop or im-
prove?

- We want to understand the concept of and/or acquire the skill

To achieve this, we will

EXPECTATIONS: What do we expect of one another in terms of meeting
attendance, engagement, communication frequency, work quality, and so
on?

- We expect every member of the team to complete the work allocated
to them before the deadline so that we can review and revise the final
submission for the course. We will ensure that our assignment will not
be a patched together work but a well-drafted document which will help
understand the [concept on which the group has elucidated]. The
timekeeper will daily follow up with the group on their progress in the
task.

POLICIES & PROCEDURES: What norms can we agree on to assist us
achieve our objectives?

- We will explore the concept with integrity and will ensure that all the
members of the group have fully participated in the task. We will ensure
that each member of the group understands the task and agrees with the
timeline and role allocation.
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CONSEQUENCES: How will we deal with non-compliance with these
objectives, expectations, rules, and procedures?

- If anyone in the group is not able to comply with group rules, we will try
to understand the reason behind their non-compliance rather than being
judgmental. We will encourage each other to comply with the rules. We
will not shy away to seek teacher’s support if we are not able to smoothen
the group process.

We agree to these policies, procedures, and punishments because we share
these goals and expectations.

Team member’s name

Team member’s name

Team member’s name

Team member’s name
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Appendix III

PFL- Group Process Assessment

Name of the group:

Assessment date:

Attendees:

Number of assessments:

Please select the box that best represents the degree to which each statement
applies to your group.

Toavery |Toalittle | Toagreat | Toavery
little extent | extent extent great extent

1. | The team members
are clear about the
team goals and are
fully committed to
achieving them.

2. | We collaborate
and cooperate with
each other.

3. | The group is
concerned about
the quality of the

work.

4. | We have high
performance
expectations.

5. | Some members are
too casual with our
group’s task.

6. | Some team
members who have
good ideas don’t
speak up.
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To a very
little extent

To a little

extent

To a great

extent

To a very
great extent

For fear of
offending others,
some members of
the group would
not disagree.

Some members
of the team act as
though they know
everything.

The group
discussions are
often dominated
by one or two
members.

10.

We pay attention
to what each
person has to say.

11.

Members of

the team are
encouraged to
express both
positive and
critical comments.

12.

An atmosphere of
trust exists in our

group.

13.

We are
comfortable in the
roles we play in the

group.

14.

Members are
hesitant to ask
for or provide
assistance.

15.

Individuals’
abilities,
knowledge and
experience is not
well utilized.

What is the group’s assessment of its own process? What areas does the
group need to work on? What is your strategy for dealing with this?
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Appendix IV

Feedback on the individual presenter:

1. Subject. Was the presentation informative? Did it have a clear focus?
Was it well researched?

1...2...3...4...5...6...7

Needs improvement Excellent

2. Organization/Clarity. Was it easy to follow? Were key ideas and concepts
discussed in a manner that allowed you to engage with them easily?

1...2...3...4...5...6...7

Needs improvement Excellent

3. Sensitivity to audience. Did the speaker maintain eye contact with all
members of the class? Did s/he give you time to take notes as needed?
Did s/he repeat the main ideas more than once? Did s/he make effective
use of pauses, gestures, change in pace and pitch?

1...2...3...4...5...6...7

Needs improvement Excellent

4. Visual aids. Did the speaker make effective use of handouts, overheads
and/or the blackboard? Were overheads or board writing large enough
to see easily?

1...2...3...4...5...6...7

Needs improvement Excellent

5. Activities and classroom engagement: Did the speaker involve the class
in activities or discussions? Were these linked to the topics and concepts
being discussed?

1...2...3...4...5...6...7

Needs improvement Excellent

Opverall grade of the individual presenter [Tick anyone]
O A B C D E F

One area of strength of the presenter:

One area that needs improvement:
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Appendix V
Feedback on the group
1. Did all the members of the group participate in the facilitation of the
session?
1...2...3...4...5...6...7
Needs improvement Excellent

2. Was preparation and practice apparent in the group? Did each member
seem equally prepared?

1...2...3...4...5...6...7

Needs improvement Excellent

3. Was the session well organized? Was it easy to follow and did the overall
& Y
presentation have a stated objective and a definite conclusion?

1...2...3...4...5...6...7

Needs improvement Excellent

4. Did the group show creative thinking in the organization of the classroom
session? Did they get the audience involved in the classroom session?
Y &

1...2...3...4...5...6...7

Needs improvement Excellent

5. Was there evidence of the group collaborating with each other during
the presentation? Did they consult each other, take notes, and contrib-
ute during the Q & A session?

1...2...3...4...5...6...7

Needs improvement Excellent

6. Did the session incorporate effective TLM and did the facilitators give
clear and concrete explanations and examples?

1...2...3...4...5...6...7

Needs improvement Excellent

10. Overall, did the team connect with each other? Were other team mem-
bers of the team attentive when individual members presented?

1...2...3...4...5...6...7

Needs improvement Excellent

Opverall grade for the group [Tick anyone]

®) A B C D E F

One key strength of the group:

One area for improvement:
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CHAPTER 17

The product process analysis —
A tool to develop critical, creative
and systemic thinking skills

Siren Schiitt-Sayed & Andreas Zopff

INTRODUCTION

Globally, the proportion of the population with sustainable consumption
awareness is increasing. According to market research firm NielsenlQ), the ma-
jority (73%) of global consumers say they “definitely or probably [would] change
their consumption behavior to reduce their impact on the environment” (Niel-
sonlQ, 2019). In many countries around the world, quality and health but above
all environments are considered the main drivers of sustainable purchasing de-
cisions (Statista 2021). The adoption of the 17 UN Sustainable Development
Goals supports this trend. Subgoal 12, “sustainable consumption and produc-
tion,” accordingly formulate the claim that the satisfaction of the needs of cur-
rent and future generations must not be at the expense of the ecological carrying
capacity of the earth, nor lead to the violation of human rights (cf. UBA &
BMU). Against this background, the product process analysis offers a suitable
teaching method to answer the question: how, what, for what and with which
[ecological, social, and economic] consequences are produced and consumed?”
(POW, 1987, p. 19).

The product process analysis (PPA) was developed by the Project Group Eco-
logical Economy (POW) to provide various stakeholders (such as employees,
trade unions, citizens initiatives, politicians, consumers, consumer groups as
well as companies) with an information tool that can be used to view products
and services holistically. In this way, well-founded sustainable decisions can be
made. Thus, PPA has not been developed as a teaching method. However, in
this article, we show the possibility of designing learning processes with PPA.

PPA is suitable for all learners in secondary and post-secondary education
(ages from about 12 to 99). Learners do not need any specific prior knowledge.
The great advantage of PPA is that learners use their own experiences as con-
sumers to systematically gather information and evaluate it.
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Our own experience often shows how difficult it is when shopping in the
supermarket to decide whether foodstuffs such as coffee or bananas have been
produced sustainably or what social and ecological impacts are associated with
purchasing these products. The assessments are even more difficult for more
complex products, such as a cell phone, a washing machine, or even an electric
car. Even if the product line analysis of consumers cannot be used directly at the
point of sale, it is a suitable method in school education to deal with one’s own
needs and characteristics of sustainable products and services.

To reduce the amount of work required to collect and process all relevant
information, the method of PPA was didactically and methodically prepared for
implementation in schools (Retzmann, 2000, p. 14). The aim of the use in school
lessons is not to be able to apply the technical analysis procedure methodically
flawlessly, but above all to develop creativity, communication, criticism, and
problem-solving skills. Of course, knowledge and skills for carrying out the
method and knowledge about its limitations are also necessary. Learners are thus
enabled to reflect on their consumption, and they are then able to make more
informed product decisions at the point of sale.

In the following, the theoretical basis for the application of PPA will be pre-
sented. Then it is shown how the method is received in science and practice.
The concrete implementation of the method is illustrated with an example and
some practical tips.

THEORETICAL BACKGROUND

The theoretical starting point for developing the product line analysis lies in
the criticism of traditional economics (Waldmann, 1992, p. 167). The instru-
ments of classical economic theory were insufficient to make differentiated state-
ments about the ecological and social impacts of economic production process-
es. Against this background, the “Project Group Ecological Economics” (POW)
developed a method that took into account the following aspects (POW, 1987,
pp- 15-17):

* Human consumption needs

* Natural resource consumption included in value creation processes
* Social and environmental costs in value creation processes

* Various economic areas

* Production and consumption as a whole

* Openess to other scientific disciplines, such as social sciences

The concept of PPA was then used in the 1970s in Germany in environmen-
tal education. It was didactically-methodologically prepared for the school sec-
tor to teach responsible use of the earth’s natural resources. The pedagogical aim
was to develop a sense of ecological responsibility in young people (Retzmann,
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2000, pp. 8-10). The focus of ecologically and economically oriented learning
was to convey an individual’s “readiness to act in the face of complex and col-
lective [environmental] problems.” Ecological judgment and action formed the
basis (Retzmann, 2000, p. 9).

The adoption of Agenda 21, in which a globally significant political com-
mitment to “sustainable development” was declared, expanded the predomi-
nantly ecologically oriented ideas of the economy. The sustainability triangle
symbolized the equal consideration of ecological, economic, and social aspects
as a future strategy of human activities. The PPA refers to this theoretical view.
The PPA (see Figure 1) expresses this threefold perspective. At the same time,
the three sustainability dimensions are linked to the theoretical model of the
product life cycle derived from economics.

Agenda 21 expanded the strongly ecologically oriented environmental edu-
cation by teaching sustainable development (ESD). Education should now
change people’s corresponding ways of thinking and acting in the guiding idea
of sustainability. All people should acquire the necessary competencies “to be
actively and responsibly involved in shaping a sustainable future for humanity”
(Pelegri, 2018, p. 20). Specifically, learners should develop a so-called “Gestal-
tungskompetenz” (design competence). This implies that individuals learn
* global interdependencies (competence in systemic thinking),

* to think ahead (competence to anticipate),
* to act empathically and in solidarity (normative competence),
* to include uncertainties and future forecasts (strategic competence) and

* wanting to participate in collective decision-making processes (interperson-
al competence) (cf. Wiek et al., 2011; De Haan, 2008).

The learning process is based on the concept of action-oriented teaching
(Jank & Meyer, 1994). The independent work of the learners is at the center of
the organization of the lessons. During their PPA, the teachers support the learn-
ers by advising them in their research and helping them to evaluate the results
of their research. However, the action is clearly in the hands of the learners. They
have the responsibility for their learning process. PPA provides an opportunity
to address these youth skills and develop them if done several times.

LITERATURE REVIEW

Using a PPA in secondary and post-secondary education is a very new idea
that the authors are pursuing. It is to be expected that there is hardly any liter-
ature on the use of PPA in the classroom. The translation of “Produktliniena-
nalyse” into English “production process analysis” did not lead to any hits. It is
exclusively received in German in scientific discourses and practical application.
The literature evidence used, which is almost solely limited to the German-speak-
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ing area, clarifies that the method has not yet been able to spread in the inter-
national educational context.

It is striking that the method is mainly implemented in economic education
contexts (Retzmann, 2000; Pelegri, 2018). Sustainable economics must address
problems such as climate change, energy and resource scarcity, waste disposal,
and social inequalities. Sustainability-oriented methods in economic education
demonstrate the necessary social change towards more sustainability. In partic-
ular, economic, living, and consumption styles need to be more responsible and
equitable.

EXPLANATION OF THE TOOL

PPA is a method that allows learners to compare different products. It pro-
vides essential information about a product (or service) regarding its need sat-
isfaction, environmental impact, social impact, and economic efficiency over
the entire life cycle.

This information is compiled by considering four perspectives (POW, 1987,
p. 18):

* The need orientation: At the beginning of the investigation, it is asked
which need is to be satisfied by consuming a product or service. The envi-
ronment of the product / service is also taken into account.

* The vertical view: A product is considered from raw material extraction and
processing, transport, production, trade and distribution, consumption, to
disposal. These phases form a product line.

* The horizontal view: The phases of a product process analyzed in the ver-
tical view are examined concerning their effects on the three dimensions of
nature, society, and economy. For each product process analysis, a criteria
grid is developed for each size, with the help of which the effects of the

product line variant can be determined.

* Comparison of variants: Since the product process analysis is intended to be
an instrument on the way to a socially and ecologically oriented economy,
the comparison between different variants of products, services, production
processes can be an indication of the most environmentally and socially
compatible form. One of the alternatives can also be the zero variant, in
which the product is not produced or sold at all.

The product process matrix is at the heart of the PPA (see. Figure 1).
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Production Prozess

Dimension/ Raw Transport  Manufacturing  Trade Consumption Recycling
Criteria Materials

Energy and
Cost of
materials

Nature

Pollutants
in air, water
and soil

Health
compatibility

Job
satisfaction

Society

Company
position

Cost and
Quality

Economy

Figure 1 - Template of a product process analysis

It determines the information acquisition process. Vertical and horizontal
views are related to each other in the matrix. Thus, the interactions between the
natural environment and the human economy become apparent.

AIM OF THE TOOL

Conducting a product line analysis in educational processes has four objectives
(Osterreich, 2011, p. 5):

* Learners identify what needs they want to satisfy and discuss the need to
meet that very need.

* Learners analyze different alternatives or variants of a product or service to

fulfill this need.

* Learners recognize the consequences of these alternatives for the individual
and society, for nature and the economy.

* On this basis, learners can weigh the ecological, social, and economic con-
sequences.

In conducting the analysis, learners are empowered to,

* assess various sources of information about a product holistically (analytical
thinking),

* assess the impact of the production process of a given product on them-
selves, others, the environment, and the economy (systemic thinking),
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* to deal critically with the sources of information (critical thinking),
* be able to discuss their values with other learners (critical thinking),

* being creative in the production of new products (creative thinking).
PROCEDURE

The implementation of the PPA is not clearly defined. The authors present
here an ideal-typical course planning, which must be adapted with regard to the
learners, the teachers, the products and the spatial situation. Here, a sequence
in four phases is presented, which refers to the theories described and, at the
same time, is based on a didactic- methodical trial (Schiitt-Sayed, 2020, p. 334).
1. Introductory phase: First, a product or service must be selected for a PPA

that plays a prominent role in the learners’ lifeworld. Depending on the

age group or previous education, these can be very different products or

services. The central task of a PPA is to compare different variants of a

product or service. Here, for example, one could compare an iphone7 and

a fairphone3. To illustrate the procedure, a PPA on smartphones is pre-

sented here. After this fundamental decision by the teacher, the learners

must now be activated and motivated. Ideally, a needs analysis is carried out
first. To do this, the learners are asked who owns a smartphone and what is
important to them when buying a smartphone. These questions should ac-
tivate and motivate the learners for the subsequent analysis by making them
aware of why they use a particular product. Subsequently, it is essential to
clarify what needs are behind a product. One needs to have a smartphone,

for example, to communicate with friends. Another is the smartphone as a

status symbol. After identifying the needs, the next step would be to get the

learners to think about hidden components in their smartphones. Follow-
ing this, they need to consider what impact the smartphones they produce,
and use have on themselves, others, the environment, and the economy.

Here it would be helpful to start an initial discussion in the learning group

about their opinions. The conversation should be kept short. At the end of

the discussion, the learners should agree on two smartphones to be analyzed
in more detail. Likewise, the essential investigation criteria must be deter-
mined in the introductory phase.

2. Implementation phase: The second phase is the most extensive in terms
of time, in which the learner’s research and evaluate the relevant informa-
tion. The implementation phase begins with the learners being divided into
groups of four to five. The different groups can now decide which products
they want to analyze. The number of groups per product should be approx-
imately equal. After the learners have been divided up, they should research
relevant information. The teacher can provide prepared literature for this: a
report about the smartphone from an IT magazine or product information
from the manufacturer’s website. However, learners can also research the
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necessary information themselves on the Internet. While learners research
the information, they fill in the so-called production process matrix. The
matrix is the core of the analysis. Any information that can be found is then
recorded in the matrix. Figure 2 shows an example of a completed produc-
tion process matrix for the Fairphone: The columns show the product life
cycle. The rows show the test criteria, each in the form of a given question.
The groups should check all requirements for each production process step
of a product. An example might look like this: In the column ‘Raw ma-
terials’ and the row ‘How employees are treated, one is entered 2 by the
learners. Behind this number is an inquiry by the learners. Their evaluation
is based on the information that only raw materials from conflict-free mines
in the Congo are used for the Fairphone. Therefore, the evaluation of this
information with the school grade 2 (in Germany, one is the best grade and
six the worst) is based on the learners” assessments. This jointly developed
assessment is very important for the learning process so that the students
have to enter into discussion among themselves. This makes their attitudes
and values regarding this information visible. The teacher should also point
out that the learners should always pay attention to the given information
source when evaluating it. This is because the author’s perspective (e.g., the
manufacturer) may be different from the perspective of an independent IT
magazine.

Production Prozess

Dimension/ E Transport Manufacturing Trade Consumption Recycling Average
Criteria Materials Total
Energy and
Cost of 0 0 4 0 0 0 4
[ :
:5_. materials
2 | Pollutants
in air, water 2 0 2 0 0 0 2
and soil
Health
> 2 0 0 0 0 0 2
=
.2
o
(o}
2 0 0 0 3 0 0 3
E 0 0 2 0 0 0 2
9]
=
S
w 0 0 0 0 1 0 1
\ ,\ Assessment school grades (Germany): Overall score = 2,33

Dimension/

. Raw Materials
Criteria

How employees are Use conflict-free materials
treated from Congo

Figure 2 - Example of a filled production process matrix (fairphone)
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1. Reflection phase: In the third step, the students are asked to reflect on the
analysis results. After that, it is essential that the learners reflect on their
results again. After the matrix has been completed as far as possible, the
last step is for the groups to present their results to each other. Each group
should then answer the following questions (Ostereicher, 2011, p. 110):

How would you evaluate the results?
What consequences do I draw for myself from these results?
What actions should be taken to improve the situation?

What actions can I personally take as a consumer or producer to im-
prove the situation?

What actions should companies and politicians take to improve the sit-
uation?

Which actions should already be taken for granted?

Which criteria are still insufficiently investigated and should therefore be
better researched?

Which ecological and social innovations can be derived from the results?

Answering these questions is the central basis for assessing the consequences
of consumption and thus identifying the need for action to develop a product
or service further. The learners are therefore able to weigh up the consequences
and the need for action.

4. Reporting phase: The last step is summarizing all the results in a report
and formulating a personal conclusion. The form of the information can
be freely chosen: a video, a presentation, a classic report. The report should
contain at least four bullet points:

The completed production process matrix
A summary of all relevant information
An evaluation of the individual information

A reflection on the consequences and possible alternative actions
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problem of cell phone production
and the theory of PPA.

- The following questions lead
to the problem of the cell
phone issue: “Who of you
has a smartphone?”, “What is
important to you when buying
a smartphone?” “What do you
need a smartphone for?”, “What
needs does your smartphone
satisfy?”, “What is hidden in your
smartphone?”, “What impact
does the smartphone have on me,
others, the environment, and the
economy?”

- The learners reflect on their needs.
They recognize the relevance of
the “cell phone problem.” They
work out the effects of their
satisfaction of needs on local and
global contexts.

- They scrutinize a product or
service for the underlying
need, taking into account the
environment.

- They will learn the definition,
objectives, and process of PPA.

Learning Time Teaching-/Learning activity Method/ Social

phase Form Media

Introduction | 20 min. | - The teacher gives a presentation Teaching/learning
introducing the learners to the conversation,

plenum, ppt slides
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Learning

phase

Time

Teaching-/Learning activity

Method/ Social
Form Media

Execution

approx.

180 min.

Participants conduct their product
process analysis for two comparable
products.

- The teacher introduces the work
assignment and divides the
learning group into groups of
4. (recommended minimum
number of learners: 8)

- The teacher distributes selected
articles or gives access to the
articles.

- Learners read through the given
articles and filter out the relevant
information and content.

- They arrange the information into
a given product process matrix.

- The learners present product-
related data over the entire life
cycle of a product (iPhone/
Fairphone) and recognize which
effects and consequences are
associated with this in ecological,
social, and economic terms.

Group work,
Work order,
shared document
with product
process matrix

Reflection

60 min.

- Comparison of the different
results in plenary, e.g., on the
Smartboard.

Plenum,

Worksheet
“Reflection
Questions”

Report

60 min.

- Learners prepare a report
(production process matrix,
summary of all information,
evaluation of each information,
reflection of consequences,
possible alternative actions).

- Learners formulate personal
conclusions from the PPA.

Group work,
Report Template
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EXPECTED OUTCOME

The PPA enables the learners to reflect on their satisfaction of needs and as-
sess the ecological, social, and economic consequences of their actions. They
develop recommendations for action for the future. The most important out-
come, however, is to guide learners in practicing critical thinking!

ALLOCATED TIME

Depending on the learners’” previous education, 5 to 6 hours are needed to
run through a complete PPA. In particular, the time required for the execution
phase is quite variable. Learners who develop a great deal of ambition need sig-
nificantly longer to research and complete the product process matrix than groups
who use many of the teacher’s prepared texts.

SETTING, PLACE LAYOUT

The PPA method can be carried out in average classrooms. Internet access is
helpful, and it is also advantageous if the groups do not hinder each other during
the work phase.

NECESSARY MATERIALS

The teacher has to decide in which form the information material should be
provided with the learners in mind. In a learning group that is used to working
independently, the main research work can be transferred to the learners. Less
experienced groups need more precise guidelines and more information about
the products or services. This is especially important because otherwise, the mo-
tivation suffers significantly if the research results are unsuccessful.

NUMBER OF PARTICIPANTS

Since at least two product process matrices are to be compared at the end of
the implementation phase, four learners must work in each of two learning
groups: i.e., at least eight learners.

ROLE OF STUDENTS

The learners become - depending on the preparation and support by the
teachers - experts of the PPA. They have to be very active in shaping their learn-
ing process. This must be learned gradually. The more PPA the learners do, the
more practiced they become in actually taking responsibility for their learning
process. The learners must be very well accompanied by the teachers in this pro-
cess.
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ROLE OF TEACHER

Teachers need to find a good balance between guidance and counseling. They
must have the courage to gradually reduce the stringent control of the lessons
in order to offer the learners ever greater opportunities to control their own
learning process. Nevertheless, the teachers must be ready to support the learn-
ers at any time. This applies both to the information about the products studied
and to the methodological course of the PPA. In the phases ‘introduction” and
‘reflection’ the role is rather ‘guidance’. In the phases ‘excecution” and ‘report’
the role is rather ‘councelling’.

STEPS TO USE THE TOOL

From the teacher’s point of view, excellent preparation of the content of the
chosen product or service is an essential basis for a successful PPA. In addition,
the teacher must be taught in accompanying learning processes. The learners
have sufficient freedom but are also sufficiently guided in the decisive phase to
achieve the goals.

ASSESSMENT

The success of a PPA can be measured very well by the results. The teacher
can evaluate the completed product process matrix and the elaborated report,
preferably with the learners.

STUDENTS’ FEEDBACK

In evaluating our implementations, the learners expressed their great interest
in the PPA. The information research was especially popular among the learn-
ers. All learners described the discussion of the different product process matri-
ces as a crucial and stimulating phase of the method.

CONCLUSION

The method of product process analysis is not an ‘original’ didactic method,
yet teachers can use it very well in learning situations. It ensures an intensive
insight into assessing the ecological, social, and economic interrelationships of
products and services. Working with the PPA places high demands on the learn-
ers independence. They must be able, or be enabled by the teachers, to take re-
sponsibility for their learning process. To be able to assume this responsibility,
the PPA is relatively clearly structured so that the learners can concentrate well
on the content-related assessment of the products and services. The teacher’s ex-
cellent content preparation ensures the learners’ learning success.
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CHAPTER 18

Reflective Cheat Sheet

Sanjeev Sonawane & Nisha Valvi

“It is not sufficient simply to have an experience in order to learn.
Without reflecting upon this experience, it may quickly be forgot-
ten, or its learning potential lost. It is from the feelings and thoughts
emerging from this reflection that generalizations or concepts can be
generated. And it is generalizations that allow new situations to be

tackled effectively.”

- Gibbs (1988) in Learning by doing: a guide to teaching and learn-
ing methods.

INTRODUCTION

The world is becoming complex; with the Internet of Things, Al, and social
media, a vast amount of information is becoming available at the tip of our fin-
gers. New knowledge is being created and information is rapidly changing. What
was relevant yesterday, might not be relevant today. To match pace with this
rapidly changing world, we need to constantly rethink, switch directions, and
change problem-solving strategies. Thus, it is becoming increasingly imperative
for us to develop reflective thinking among students from early on. This will
help learners become critical of the events around them and the information
they receive and develop strategies to apply new knowledge to the complex sit-
uations in their everyday life. Reflective thinking, also known as reflection, is a
critical thinking process that refers to the processes of analyzing and making
judgments about an event that the learner has witnessed and experienced. Dew-
ey (1933) suggests that “reflective thinking is an active, persistent, and careful
consideration of a belief or supposed form of knowledge, of the grounds that
support that knowledge, and the further conclusions to which that knowledge
leads.” During learning scenarios, learners are aware of and in charge of their
learning by actively participating in reflective thinking - examining what they
know, what they need to know, and how they bridge that gap. It is a mean-
ing-making process that leads a student from one experience to the next with a
better grasp of how it relates to and connects to other concepts and experiences.
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Reflection is the instrument by which experiences are translated into dynamic
knowledge. Including reflection in the learning process has many benefits in
terms of the development of an individual’s dispositions towards situation anal-
ysis, problem segmentation, solution analysis, and conclusions.

ADVANTAGES OF REFLECTION IN THE LEARNING PROCESS

1.

Analysis capacity: Reflective individuals can define & analyze their expe-
riences more clearly. They find it easy to interpret situations in a profound
way to reach a clearer conclusion.

Active listening: A reflective person is an active listener as he or she is aware
that through the discourse of others, valuable information is obtained from
which an analysis can be made.

Observation skills: Reflective individuals are more observant of their sur-
roundings and see all the experiences as meaningful experiences.

They are patients: Reflective people are patient and know that acting im-
pulsively would be counterproductive to their interests. Reflective people do
not usually act at the first sign of change but take the time to obtain as much
information on the subject as possible to allow for reflection or analysis.

Managing emotions: A reflective person has good handling of his/her emo-
tions since he/she can reflect on them. They are self-aware, practice self-reg-
ulation, and show a high level of emotional intelligence.

Evaluate pros and cons: Reflective individuals know how to discriminate
between the pros and cons of the situations that occupy our analysis. There-
fore, reflective people are rational decision-makers and reach a better con-
clusion.

Planning skills: Reflective people know how to structure and organize their
experience in a way where every detail counts. Reflective people plan based
on the information they have to see how their reflection can be shaped, or
whether new information on the subject of analysis is needed.

Objectivity: Reflective individuals practice introspection and are aware
of their biases. Furthermore, they are capable of viewing a situation inde-
pendently of their biases and thinking objectively.

Internalize learning: Reflective individuals internalize experiences signifi-
cantly. This gives them adequate learning about the event they have experi-
enced.

Reflective thinking offers a multitude of benefits as illustrated above, how-

ever, too often, students do not know how to reflect on experiences, critically
or otherwise. Nielsen et al. (2007) stress the importance of having a structure
that allows students to write more in-depth accounts of their experiences and
their thoughts about them.
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The reflective cheat sheet tool enables the teacher to structure students’ re-
flection process by dividing the reflective practice into three parts namely, tac-
tile, strategic, and takeaways. This kind of scaffolding in reflective thinking gives
students’ thoughts a direction on what to consider while engaging in reflection.
In short term, the tool will help learners engage with the experience in the fol-
lowing ways:

* Rethink about the experienced event/activity objectively,
* Rethink about their responses during the activity,
* Understand their own thinking and learning strategies,

* Identify new knowledge from the experience and link it to the prior under-
standing,

* Develop novel strategies that they can employ in similar situations.

In long term, using a reflective cheat sheet will help learners become critical
and reflective thinkers who are capable of lifelong learning as they constantly
analyze, question, and critique established assumptions.

Reflective Cheat Sheet: What is it?

Self-discovery is a big part of reflective thinking and writing. The reflective
process, according to Cottrell (2010), is difficult because we don’t always prefer
to learn the truth about ourselves, and the things we most need to know are of-
ten the most difficult to hear. Anyone can develop effective reflective thinking
skills with time and practice. Furthermore, as Fischer and Pruyne point out, re-
flective thinking is not a preordained ability that arises at a specific age or stage
of development; rather, it is a skill that must be methodically developed like any
other skill, in this case, via enhancing abstract systems thinking capacity. Ac-
cording to a study conducted by Stel (2011), the age of 15 years is a critical point
in the development of metacognitive skills. The author further emphasizes that
growth dominates the development of metacognitive abilities in kids aged 12
to 14, increasing both the frequency and quality of metacognitive skills. Post 14
years of age, the development of metacognitive skills can be fostered by the gen-
eralized application of these skills. As a result, students around the age of 15 will
be able to transfer metacognitive skills learned in one task or domain to new
tasks or domains with growing ease. Therefore, it is essential to guide students
through reflective cues. A reflective cheat sheet is a pedagogical tool that consists
of questions that encourage reflection among students after a high-impact ex-
perience. It can be used for secondary school students (classes- 9th to 12th) so
that they can become reflective practitioners. The pedagogical tool aims to
foster secondary school students’ analytical and critical thinking skills.

As a guide to belief and behavior, critical thinking is an intellectually disci-
plined process of deliberately and skilfully conceptualizing, applying, analyzing,
synthesizing, and/or evaluating information gathered from, or generated by, ob-
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servation, experience, reflection, reasoning, or communication (Scriven and
Paul, 1987). Halpern (1996) describes critical thinking as the use of those cog-
nitive skills to increase the likelihood of the desired outcome. The author sug-
gests that critical thinking that is purposeful, reasoned, and goal-directed - the
type of thinking involved in solving problems, formulating inferences, calculat-
ing likelihoods, and making decisions - occurs when the thinker employs skills
that are thoughtful and effective for the context and type of task at hand.

Besides, analytical thinking is defined as the capacity to recognize and char-
acterize problems, extract crucial information from data, and build practical
solutions for the problems discovered to test and verify the origin of the prob-
lem and develop solutions to resolve the problems identified (Chicago State
University). Analytical thinking skills allow a person to make sense of new in-
formation by connecting it to previously acquired knowledge, as well as antici-
pate correlation and develop new knowledge.

Developing reflective thinking skills is important to promote critical and an-
alytical thinking skills as it encourages the student to be a reflective partitioner
who is highly aware of their experiences, their thought process, and strategies in
a complex problem-solving situation. Reflective thinking allows students to take
a step back and consider how they solved the problem in the past and how a
certain set of problem-solving tactics might be used to achieve their goal in the
future. Reflective thinking fosters self-awareness and self-confidence, which
prompts students to take informed actions. Practicing reflection in the classroom
will empower the students to self-regulate themselves during complicated situ-
ations because their brains will be trained to pause in the midst of chaos, disen-
tangle and sort through observations and experiences, consider numerous pos-
sible interpretations, and generate meaning. Deliberately engaging students in
the reflective process encourage them to practice objective, multi-perspective
analysis that helps them make rational decisions. Reflective questions guide stu-
dents in identifying various components of the experiences, organizing their
thoughts and feelings, and therefore, it helps students make sense of their situ-
ation and extract relevant information from it. This way reflection can promote
critical and analytical thinking in the students.

The theoretical background of the tool: On which theories is the tool
based?
The reflective Cheat Sheet tool is based on the following theories and models.

Donald Schon’s reflective practices theory (1983)

The notions of reflection-in-action and reflection-on-action were introduced
by Donald Schon. Reflection-in-action, according to Schon (1983), allows for
continuous interpretation, analysis, and reflective conversation with oneself
about the situation while using information obtained from previous experienc-
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es to inform and lead new actions. Reflection-on-action refers to reflection that
takes place after an experience and encourages the learners to think about what
they did, what they felt, what they could have done better, and what did they
learn. The reflective cheat sheet comprises questions that motivate students to
engage in reflection-on-action. Moreover, continuous use of reflective cheat
sheets in the classrooms will develop students into reflective practitioners who
are capable of reflection-in-action as well.

Gibbs Reflective cycle

The tool also has the components of Gibbs’ Reflective Cycle. In 1988, Gra-
ham Gibbs developed the Gibbs' Reflective Cycle to help people learn from their
experiences. The cycle offers a framework for understanding, analyzing, and ex-
amining the experiences. Gibb’s reflective cycle contains six stages description,
feelings, evaluation, analysis, conclusion, and action plan described briefly as
follows:
1. Description of the experience.

Description of feelings and thoughts about the experience.
Evaluation of the experience, both good and bad.

Analysis to make sense of the situation.

AN

Conclusion about what you learned and what you could have done differ-
ently.

6. Action plan for how you would deal with similar situations in the future, or
general changes you might find appropriate.

The reflective cheat sheet tool accommodates the 6 stages of Gibbs Reflective
cycle into three simple steps namely: Tactical [that entails a description of the
experience and analysis of feeling and thoughts about it], Strategic [that encour-
ages the learners to undertake an evaluation of their responses and actions during
the activity], and takeaways [conclusion about what was learned about self and
what can be done differently in the future].

Borton’s Learning Cycle (1970)

According to Borton (1970), reflection has three elements that ask the prac-
titioner: What, So what, and Now what. “What” is the element that describes
the event, what you and others have been doing. The second component “So
what” helps the learner make sense of what has happened in the situation you
described and to consider what the learner learned from the experience. The
“Now what” element prompts the learner to think about how they can improve
their strategies in the future. The reflective cheat sheet caters to all the compo-
nents of Borton’s Learning Cycle.
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Kolb’s reflective model (1984)

Learning theorist David A. Kolb proposed a reflective model that emphasiz-
es the concept of experimental learning and is focused on the transformation of
data into knowledge. This entails four phases namely, Concrete Experience, Re-
flective Observation, Abstract Conceptualization, and Active Experimentation.
The tool “Reflective Cheat Sheet” can be administered after a High-impact ex-
perience. The high-impact experience should be a concrete experience that the
teacher should engage the students in. The teacher can use reflective cheat-sheet
regularly in her classrooms so that students remain vigilant of their actions,
thoughts, and feeling during all the learning experiences, and this will enable
them to make reflective observations during and after the activity. The tool has
the element of “Takeaways” that can be equated with the “Abstract Conceptu-
alization” phase of Kolb’s model. The teacher can engage students in the last
stage of the model, i.e., “Active Experimentation” by consistently exposing them
to high-impact experiences.

LITERATURE REVIEW

According to Colley, Bilics, and Lerch (2012), with today’s multinational,
multicultural, complex concerns, citizens must be able to filter through large
amounts of various data to make educated and informed decisions. Therefore,
higher education must focus on critical thinking skills a priority to give students
the intellectual training they need to engage in this fast-paced environment.
Moreover, according to the study conducted by the McKinsey Global Institute
on the Indian labor market, soft skills - critical, analytical, and creative skills -
will soon become a must in the Indian productive sectors (2018). Critical think-
ing as theorized by Scriven (1985) is “the intellectually disciplined process of
actively and skillfully conceptualizing, applying, analyzing, synthesizing, and/
or evaluating information gathered from, or generated by, observation, experi-
ence, reflection, reasoning, or communication, as a guide to belief and action.”
Colley, Bilics, and Lerch (2012) argue that critical thinking skills enable citizens
to thrive and participate in this dynamic world. Nuraini, Cholifah, Mahanani,
and Meidina (2020) claim that doing in-depth studies of scientific knowledge
and conducting scientific studies to be able to adapt them to new scenarios will
help train critical thinking skills and improve creative thinking skills.

Milkki (2011) while exploring the challenges and prerequisites of reflection
suggests that social influence and environment provide support to question one’s
assumptions and produce challenging viewpoints. The author further points out
that in conditions where reflection is encouraged, the emotional risks of reflec-
tion are mitigated by a supportive social context that eliminates social dangers
and gives emotional support for dealing with incompleteness. (as cited in Malk-
ki, 2011). Malkki (2011) concludes that reflection teaches the learner to accept
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their unpleasant feelings and detect in one’s own thinking their tendency to ori-
ent interpretations in favor of maintaining the comfort zone.

Dewey (1933) proposed that practical occurrences that cause feelings of un-
ease or bewilderment, as well as a sense of wonder and awe, might trigger reflec-
tive thinking. He asserted that reflective thinking was different from everyday
routine thinking, and especially from impulsive thinking. He proposed that
routine thinking (and any subsequent actions) resulted from an individual’s au-
tomatic conformity to rules originating from authority or tradition (Dewey,
1933). In contrast, reflective thinking resulted in an ‘intelligent action’ (Calder-
head, 1989), because in reflective thinking, the practitioner has engaged in ra-
tionally analyzing the issue and gone through stages of doubt and uncertainty
while working toward a solution. Dewey (1933) defined reflection as persistent,
reasoned thinking that was guided by the goal in mind. Additionally, Nuraini,
Cholifah, Mahanani, and Meidina (2020) assert that reflective thinking allows
the thinker to take a step back and consider the best technique for reaching a
goal, which stimulates the thinker in problem-solving situations. The authors
while citing Sabandar (2013) state that the ability to think reflective includes
the ability to think critically and think creatively as well as other thinking skills.
The authors propose that the ability to think reflectively accounts for half of the
problem-solving process.

Riiiitmann (2019) described “reflection as a universal mechanism for self-de-
velopment and self-changing as a part of students’ learning process and devel-
opment.” The author emphasized that the teacher should create conditions for
the development of student reflection. Collaborative group work, muddy cards,
peer instruction, reflection quizzes, visual diagrams, student-led recitations, proj-
ect-based learning, simulations, case studies, journals and portfolios, prob-
lem-based learning, a compilation of test questions, and the INSERT Method
are among the activities that teachers can do with their students to foster their
reflective and creative thinking skills. To assist students to become significantly
better at creative and critical thinking than they were at the beginning of the
course, teachers should convey to them the examples of the kind of thinking
teachers have in mind; assign students tasks and assignments that require that
kind of thinking; give them feedback; and repeat (Brent and Felder, 2014).
Teachers can promote reflection in students in both online and offline contexts.
Through their research, Yilmaz and Kesar (2016) prove that reflective thinking
activities can also be carried out during e-learning. They discovered that using
podcasts in conjunction with reflecting activities was more effective in assuring
post-test success and motivation than other ways. Xiao, Clark, Rosson, Carroll,
and John (2008) claims that promoting reflexivity or helping students think
about how they approach challenges and how they seek and find solutions, is
critical. Their study reveals that engaging learners in the process of document-
ing decision rationales helped them clarify and articulate their thoughts and
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ideas, effectively explore the course concepts, and participate in higher-order
thinking.

Jha and Shah (2018) describe the main components of reflective thinking as
1. Experiencing something, 2. Thinking about what happened, and 3. Learning
from our experience. The authors emphasize that reflective thinking aids in iden-
tifying the areas for change and improvement, developing a questioning mind-
set and fresh views, effectively responding to new difficulties, applying knowl-
edge of what they have learned, and generalizing and thinking in new ways.

Opverall, reflection can be seen as a process of looking back at an experience
and learning from it. Reflective thinking is a very important skill that helps in-
dividuals make rational decisions about their choices and actions in this dynam-
ic and chaotic world. Encouraging students to think reflectively enhances their
critical, creative, and analytical thinking skills. An emotionally safe, non-judg-
mental learning environment that provides meaningful experiences is a prereq-
uisite to engaging students in the process of reflection.

EXPLANATION OF THE TOOL: HOW IS THE TOOL:?

A reflective cheat sheet is a pedagogical tool that will scaffold the learning of
reflective thinking skills for students. The tool can be administered after a
high-impact activity to help the learners consolidate their learnings from the
activity.

The tool has three components namely:

1. Tactical: This is the first element of the reflective cheat sheet. The ques-
tions under this category encourage the learner to identify a moment in the
High-impact activity that created feelings of disquiet or confusion or by a
sense of wonder and awe in them. The questions that can be asked under
this component are:

- Identify something you experienced or observed during the activity that
surprised/shocked/baffled you?
- What happened [respondent’s observations about the event]?
- What did this incident result in?
- Why did it happen?
2. Strategic: This component of the reflective cheat sheet prompts the learners

to analyze the causes of the incident that they identified in the tactical com-
ponent of the tool. The questions that can be asked in this part are:

- What actions [of the learner and other participants] explain the causes
and effects of the incident?

- What change in the actions [of the learner and other participants] would
have prevented the incident from happening?
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3. Takeaways: This element of the reflective cheat sheet encourages the learner
to identify their learning from the experience. This also prompts them to
think about ways in which they can apply their learning to the new experi-
ence. The questions that can be asked in this part are:

- What kind of improvement do you see in yourself after the activity?
- Have any of your previous beliefs about this issue changed?
- What did you learn from the incident?

- How will you apply your learning to other such situations?

Note: These questions are listed only for suggestive purposes and the teach-
er can change the questions in each category depending on the experience they
expose their students to.

Expected outcome of the tool: Students engage in introspection & reflec-
tion on their behavior, attitude & action during High Impact Activity.

Allocated time: Two Sessions (First for High impact activity and Second
for Reflection).

Setting, place layout: The teacher can select two different places for the tool
administration. The first place can be selected based on its appropriacy to carry
out a high-impact activity. The second place can be any space that is peaceful
and where students will feel safe to introspect.

Necessary materials: High impact activity, Reflective cheat sheet, Student
and Teacher.

Number of Participants: The teacher can independently conduct and ob-
serve a high-impact activity of 20 teens and thereafter administer the reflective
cheat sheet. The teacher can also include a supporting teacher and extend the
number of students in a high-impact activity to 40 teens.

Steps of the implementation:

The tool can be administered in three steps namely: 1. Orienting the students
about the goal of the activity, 2. Exposing students to the high-impact activity
and 3. Encouraging students in the process of reflection using the reflective cheat
sheet.

1. Orienting the students about the goal of the activity:

In this step the teacher can talk to students about:

- What activity are the students going to participate in?

- Why are they participating in the said activity?

- What does the teacher expect from the students during and after the
activity?

- What points should the students consider while engaging in the activity?
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What is reflection?
Give examples of reflective thinking by demonstrating it?

Explain the tool reflective cheat sheet?

2. Exposing the students to a high-impact activity:

A high-impact learning activity is a hands-on experience in which students
are encouraged to apply their higher-order thinking skills. A high-impact
activity should encourage the student to brainstorm, strategize and execute
their plan. Some of the high impact activities that the teacher can organize
for the students are:

a.

Classroom Discussions

Classroom Discussions help students understand, articulate, and in-
spect their understanding of various concepts and think about how they
can apply those concepts in solving the problems of the day-to-day life.
Discussions help the students to broaden their thinking abilities and
engaged them in reasoned argumentation and rebuttal. Through dis-
cussion, many skills, and qualities like assertiveness, listening skills, and
interpersonal skills can be improved.

. Role Plays

Role plays expose students to situations that they might not experience
in daily life and hence engages them in multi-perspective and abstract
thinking. Roleplay also facilitates the practicing the skills and provides a
better understanding for handling real-life problems.

Group tasks

When the number of students is high and time is limited, groups are
helpful for better results. It facilitates the interpersonal skills of the stu-
dents and learns how to work as a team through effective communica-
tion and understanding. It is also helpful for developing empathy.

Games and Simulation

Games are the favorite learning activities of most students irrespective
of age. Games demands skills like interpersonal communication, team-
work, planning, etc. It provides a safe and stress-free classroom atmo-
sphere and facilitates the practicing of many skills.

Situation analysis tasks and Case studies

Situation analyzing and case studies give students an opportunity of in-
dulging in problem identification, segmentation, analysis, and solution
generation. Engaging in such activities helps develop students’ interper-
sonal skills, communication skills, analytical and critical thinking skills,
and problem-solving skills.
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f. Story Telling

Storytelling helps children to develop creative and critical thinking. It
allows them to draw analogies with real-life situations. It also enhances
the skills such as listening skills, attention, and endurance.

g. Debates

Debates can be organized in class to encourage students to pursue a
thorough engagement with the topic. Debates help foster skills such as
assertiveness, communication skills, listening skills, critical thinking,
empathy, and tolerance.

During these activities, the teacher can act as a moderator and facilitator
while making student observations to analyze their strategies and activity
as a whole.

3. Engaging students in the reflection process: How are the students en-
gaged in the reflective process?

The teacher can administer the reflective cheat sheet immediately after the
activity or can decide to give students time to process their experience by giving
them an incubation time of at most 2 days. Before, administering the tool, the
teacher can orient students about why the tool is being used and that their re-
sponses will not be judged as right or wrong. The teacher can then distribute
the reflective cheat sheet to the students and give them 30-50 mins to fill it out.
The time allocated for filling the reflective cheat sheet will correlate to the in-
tensity of the high-impact activity.

While the students are filling out the reflective cheat sheet, the teacher can
observe the class and see if any students seem to have a problem. The teacher
can then help students understand the questions asked better.

A specimen of the reflective cheat sheet is illustrated below. The teacher can
pick questions from the specimen to include in their reflective cheat sheet or
draft a completely different reflective cheat sheet.

Question Your response

1 | 1. Identify something you
experienced or observed that
surprised you during the experience.
2. What about the process or the
completed product was particularly
fulfilling/satisfying to you?

3. What was/is frustrating about it
for you?
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2 | 1. What happened? What did you
observe? Be specific.

2. What did you learn about
yourself as you worked on this piece?
3. What difficulties did you face
while working on this piece? What
method did you use to solve them?

3 | 1. What were the results?

2. What were your expectations for

this project/activity?

3. Did you live up to your
expectations?

4. If you were the teacher, what
comments would you make about
your performance/piece?

4 | 1. What conclusions did you reach?
2. One thing/area I would like to
improve is

3. What's the one aspect in your
classmates’ work or process that you
would like to try in your next piece?
5 | 1. Why did the results work out this

way?

2. What are things you might want
more help with?

6 | 1. What are the strategic elements
(principles or theoretical framework)
that explain your results?

2. What process did you go through
to produce this piece?

7 | 1. What is the lesson(s) learned
from your reflection? How will these

transfer into new situations or real-
life challenges?

2. How much did you know about
the subject before we started?

3. What kind of improvement do
you see in yourself?

4. Have you changed any ideas you
used to have on this subject?

Adapred from “Reflect on a High-Impact Experience: Moving from Specific to General” by Cindy Rai-
sor. Retrived from https://docs.google.com/document/d/1Wxbjp_hEfUCyiUy2QKqLY25gy4ps-
9DtbrLTvCnW2TeY/edit
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ROLE OF STUDENTS & TEACHERS

Role of Teachers:

In the reflection process teachers’ and students’ role is most important. During
classroom transactions, for better learning, the teacher has the role of:
1. Orienting students about the aim of activity being conducted.

2. Designing high-impact experiences that engage students in brainstorming,
production of ideas, articulation of ideas, argumentation, refutation & con-
solidation. These high-impact experiences can be anyone out of the ones
described above.

3. Moreover, as part of pre-instruction planning, teachers should prepare and
provide a rubric to the students. The rubric should be framed according to
the learning objective of the high-impact activity and reflection. This will
enable teachers to facilitate the learning of the students in the way they
want.

4. During the high-impact activity, teachers’ role is facilitation and continuous
monitoring.

5. During reflection activity, the teacher’s role is to encourage students to ex-
press views and ideas clearly. The teacher also should provide clarification to
the students if any question of the reflective cheat sheet is unclear.

6. After the reflection activity teacher’s role is to provide qualitative feedback
to students on their performance on the high-impact activity and how can
they make their reflection better.

Role of Students:

The pedagogical tool “Reflective cheat sheet” allows students to see the im-
portance of their own learning process. Students can learn about how they react
to situations, what they did well, where they failed, where they need improve-
ment, what they want to learn more, what they would change if given another
opportunity, and what change do they see in themselves after the activity. Stu-
dents’ role in this tool is of an objective observer, a rational critique, and an ac-
tive participant. Before the activity, students should go through the rubric for
the activity provided by the teacher to give higher selective attention to some
aspects of the high-impact activity over others. During the activity, students
need to be self-aware of their feelings, emotions, responses, and actions. This
will help them reflect after the high-impact activity. During the reflective pro-
cess, students should try to articulate their thoughts coherently and clearly. Stu-
dents can and should seek the support of the teacher whenever they are doubt-
ful about any aspect of the activity.
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CONCLUSION

Reflection is a meaning-making process that allows a student to move from
one experience to the next with a better knowledge of how it connects to and
interacts with other concepts and experiences. Reflective thinking skills are one
of the most important skills in the present world. With information overload,
misinformation, disinformation, and new information being generated every
day, it is essential for all individuals to make rational choices. Reflective Cheat
Sheet is used as a pedagogical tool that helps the learners become self-aware and
fosters their analytical, creative, and critical thinking skills. The tool can be used
in any context — online or offline — and can be modified as per the level of the
learner. The tool helps the students become life-long learners who imbibe best
from each experience.
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CHAPTER 19

TEAL (Technology Enhanced Active
Learning) for STEAM,
humanities and CLIL

Letizia Cinganotto

INTRODUCTION: ORIGINS OF TEAL

TEAL was born in the USA, related to Physics teaching, and first developed
by North Caroline State University. Soon after, it was adopted and implement-
ed by the Massachusetts Institute of Technology (MIT), in particular by prof.
Peter Dourmashkin and his colleagues. This model was created with the aim of
overcoming some of the weaknesses identified in the Physics curriculum, im-
proving student academic achievement, and attracting the girls to the STEAM.
In fact, the students attending Physics courses were mainly male.

The innovation managed to combine and integrate traditional pedagogy with
active learning at MIT, facilitating the co-construction of knowledge and the
development of active learning. Learning test results from recent years have
shown that students learn and perform better in Physics thanks to the TEAL
methodology (Dori & Belcher, 2005; Dori et al., 2007). The drop-out rate de-
creased from 20% to 5%. The effectiveness of the TEAL methodology was re-
ported by the students with reference to the following dimensions: collaborative
learning, peer and teacher support, organizational renewal, innovative learning
environment, use of the “clicker” technology.

Teaching has become more interactive and focused on helping students learn
concepts rather than on the delivery of content; teachers and students have ac-
quired a higher level of awareness in the use of classroom technologies such as

“clickers” and the associated methodology of peer instruction (Cinganotto et al.
2016).

EXPLANATION OF THE TOOL

TEAL methodology combines lectures, simulations and workshops with dig-
ital tools and different devices for an active learning experience, based on both
individual and collaborative tasks. The methodology calls for ICT and physical
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spaces to be closely interlinked: in fact, it requires basic technological equipment
to be used in spaces with specific characteristics and equipped with flexible, ver-
satile, easily arranged furniture. The furniture layout includes a teacher’s desk
usually located in the middle of the classroom, round tables as work-islands,
I'\WBs, and as many projection points (or whiteboards) as the number of work-is-
lands. Students are divided into groups usually consisting of 3 or 5 students: the
odd number is important to avoid situations where decisions are difficult to
make, and the members are required to vote.

The picture below shows the TEAL room at MIT.

Figure 1 - The TEAL room at MIT

The teacher introduces the topic to be studied through a “concept question”,
which is a problem or situation to be solved or discussed with the aim of find-
ing possible solutions in groups.

The TEAL cycle starts with a poll or quiz launched by the teacher through
the so-called “clicker” technology, a webapp such as Mentimeter, Kahoot, Qui-
zlet, Socrative or similar, allowing students to respond immediately, just by fol-
lowing their intuition. The results of the poll will be shown on the IWB and
will be displayed until the end of the cycle.

Each group will then work on the theme given in a collaborative and active
way with the help of devices to select and gather information and data, and al-
so carrying out experiments and tests, if needed. Finally, the results from the
work assigned will be shown by each group to the rest of the class in order to



255

get peer feedback from classmates and the teacher’s feedback. The final product,
to be presented together with the storytelling of the process and the dynamics
of the group during the work, can take the shape of an artifact (paper or digi-
tal), a ppt presentation or even more advanced technological solutions, such as
a blog, a website, etc.

The main pillars of TEAL can be summarized as follows:
* Problem posing/solving to develop critical thinking skills,

* Cooperative learning and discovery learning in small groups or in pairs,
* DPeer tutoring and Peer learning,

* Learning by hands-on experiments to develop active involvement in the
learning process,

* Inductive methods: from the observation and the practice to the conceptual
frame,

* Concept questions with individual reflection, peer discussion, corrective
feedback from the teacher,

* Challenge-based learning: launching challenges to the students through a
gamification process,

* Project-based learning: working with the aim to produce a project through
artifacts (video, tutorial etc.),

* Experimentations, visualizations, simulations,
* Task-based learning: activities assigned according to specific tasks,

* Interactive presentations and OER (Open Educational Resources).

The TEAL cycle is made up of four steps:

1. Activation: this step consists of providing students with a theme, an issue
that captures their curiosity, directs their interest, and motivates them to
undertake an activity (this means activating student engagement). This is
the “problem-posing” phase.

2. Production: the activity carried out in class, which allows students to respond
to the challenge and teachers to implement active teaching according to the
different subject areas: presenting and analyzing a case, carrying out a proj-
ect, conducting an investigation, solving a problem. These activities prompt
students to activate their thinking processes. In this phase, the teacher will
take the role of a coach or tutor, observing the students in action, taking
notes, using grids, and supporting each student according to their specific
needs.

3. Elaboration: the phase of elaboration, or rather, re-elaboration, is a collec-
tive process of reflection and comparison of what has been learned. The
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objective is to clarify, make explicit, and consolidate learning. In this phase,
evaluation seems to be less important, but on the contrary, it is a transversal
dimension as a continuous and formative practice. Therefore, assessment
will involve observation and annotation of the students’ activities in con-
text, focusing on individual and group evaluation, self, and peer evaluation,
as well as more traditional assessment learning tools.

4. Closure: an important phase of the lesson where the teacher will collect feed-
back, comment on it, and provide a brief explanation which will build a

bridge to the next TEAL lesson.

During this step, the teacher will go back to the initial poll and ask the
students to compare their answers with the ones they would provide at the
end of the cycle, after investigating, discussing, and acquiring new skills and
knowledge. This step is crucial to activate reflection and meta-cognition,
and to reach deeper learning.

«

Closure Production

Elaboration

Figure 2 - The TEAL cycle

As already mentioned, the TEAL methodology employs a wide variety of
organizational and instructional techniques and solutions, including interactive
group work, the setting of work- islands with round tables and tablets for each
group member, and the use of projection points for each work-island, etc. A
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fundamental pillar of the TEAL methodology is the use of two-or-three-dimen-
sional visualizations and simulations in digital and virtual environments, with
the aim of facilitating the understanding of complex concepts, diagrams and
graphs, and the study of phenomena, reactions, and events in real time and in
a natural dimension. Therefore, in a TEAL STEAM class, the use of websites
such as Phet Simulations or Labster is particularly effective, as the students are
guided to work in a virtual laboratory, where they can interact, change chemical
elements and observe what happens, comment and report on experiments, re-
actions, etc. This is particularly powerful in terms of deeper learning, as students
are led to look at the world from the eyes of a scientist.

Group learning and individual learning are intertwined in the TEAL model
based on the principles of peer tutoring, peer instruction, and reciprocal teach-
ing. In particular, with regard to tutoring and peer learning, some elements are
crucial, such as positive interdependence (Deutsch, 1968) (in cooperation) and
negative interdependence (in competition); cognitive conflict (Piaget, 1926),
allowing to re-organize one’s own knowledge and view, and taking on someone
else’s perspective; the zone of proximal development and scaffolding (Vygotsky,
1978), which allows students to be individually helped and supported by the

teacher, if necessary.

ASSESSMENT

As already mentioned, assessment is a transversal dimension in TEAL, espe-
cially formative assessment, and self-assessment, based on the use of learning
journals, diaries, observation grids. These tools are important both for students
and teachers, aiming at continuous and progressive improvement and at devel-
oping meta-cognition and meta-reflection.

An important dimension of TEAL is feedback, which, according to Hattie
(2012), must be clear, connected to students” pre-knowledge, linked to meta-
cognitive aspects, in relation to intentional learning and academic success crite-
ria; it should also be just in time and should provide clear and useful indications
to the students in order to elicit self-correction and continuous improvement,
activating their self-regulation strategies. It is also important to pay attention to
motivational and inclusive dynamics, considering socio-emotional learning
(SEL).

A common protocol used to elicit peer feedback is the “ladder of feedback”
(Fig. 3), from Project Zero, Harvard Graduate School of Education, which helps
the teacher to guide a fruitful discussion among the students, leading them to
actively listen to the presentation of the different groups. A speaker appointed
from each group will generally present the product and at the same time the
process, the dynamics, and the learning pathway. The classmates will have to
note down possible clarifying questions, possible strengths and weaknesses and
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will provide suggestions for alternative solutions or improvement. Each step will
take a certain time, as also time awareness needs to be taken into account.

tHe LADDER oF FEEDBACK

SUGGEST

Make suggestions

for improvements.
“Maybe you could...”
“What if.."

STATE
CONCERNS

Kindly express
your concerns.
| wondwe if..”
It seems to me..”

VALUE

Express what you like giving

detailed examples.
I really like... because..”

CLARIFY

Ask questions to help
you understand fully.

Figure 3 - The ladder of feedback

THE STUDENTS’ ROLES IN TEAL

One of the important aspects of TEAL is the distribution of the roles among
the different students.
The graph below includes possible roles in a TEAL cycle:
- Technician, dealing with the use of the tablet or other devices for finding
information, resources, and data to be included in the presentation,

- Presenter, who will present the product to the classmates and to the
teacher, also highlighting the process and the results,

- Documenter, who will take notes about the learning experience through
a blog or a learning diary,

- Critical friend, who will pose questions and doubts and will call for the
teacher if needed,

- Secretary, assigning roles, checking that everybody is active and import-
ant for the group and for the achievement of the results.

The above-mentioned roles are only some examples, but the teacher’s cre-
ativity can make the difference and invent other possible roles. The students
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themselves may think of other roles and any student can be responsible for a
task which is in line with his/her own preferences and learning style.

<)

Critical
friend

Presenter @),

Figure 4 - Possible roles in TEAL

BLENDED TEAL

In recent years, even before the COVID-19 pandemic, the TEAL model has
embraced more and more blended forms of teaching and learning, in order to
make the model increasingly flexible and granular. In particular, a new way of
designing activities was emerging, based on learning sequences, specifically:

* pre-learning sequence;

e video-lecture;
* post-learning sequence.

A key role is represented by the “lightboard video-lecture”, a particular type
of video-lecture realized through a specific technique, called “lightboard studio™:
the teacher, while illustrating the concepts or contents of a lesson, accompanies
the explanation with drawings, graphs or maps made on a transparent black-
board, and in doing so s/he makes the training episode captivating and engag-
ing (Figure 5). The lightboard studio uses a very innovative software, with a glass
board to write on with colored markers without the mirror effect of the webcam:
the result is a multimedia product with a strong cognitive and emotional im-
pact, which is very close to the videos made by the famous Khan Academy” plat-
form. The goal of Dourmashkin, who has already made many of his video lec-

tures available for free on the MIT platform, is to create a vast digital library of

1. https://lightboard.info
2. https://en.khanacademy.org/
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videos and other study materials, such as problems, concept questions, simula-
tions. These materials can be useful from a flipped learning perspective, assign-
ing the videos to the students in the pre-class phase, or in other cases as a fol-
low-up activity, with the aim of making in-class activities more effective and
productive.

Blended TEAL can be implemented in any educational scenarios, face-to-
face, hybrid, blended, especially considering the unprecedented times of the
COVID-19 pandemic, from which educators learned the need to provide “hy-
flex” models of instruction.

Viadan friction - long video

Yl'c‘f“l‘o»;

a {_ +L(.. Vlﬁ"lDS(,Q/C(

Figure 5 - The lightboard studio’®

TEAL IN ITALY

TEAL* is one of the innovative ideas of the Gallery of the “Educational Avant-
Gard®”, a movement founded by INDIRE (Italian Institute for Documentation,
Innovation, Educational Research) in 2014, which at the present collects more
than 1300 schools all over Italy. The movement aims at circulating innovation
among Italian schools, considering the different dimensions of the school mod-
el: organization, methodologies, learning environments, setting, schedule. It is
a holistic perspective, aiming at rethinking and reshaping the traditional old-fash-
ioned top-down lecture-based model.

3. “Lightboard videos in Physics”: Dourmashkin’s lecture available at the following
link: https://www.youtube.com/watch?v=s_ipgnRQUIiE

4. https://pheegaro.indire.it/uploads/attachments/2462.pdf

5. hteps://innovazione.indire.it/avanguardieeducative/teal
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TEAL has been widely adopted by Italian schools both for STEAM and hu-
manities, learning from Peter Doumarshkin, who has visited different Italian
schools and ran seminars, lectures, interviews®.

Italian teachers particularly appreciated the wide and differentiated use of
technologies (mobile devices, projectors for group work, etc.). Flexibility is the
key word they particularly liked from Dourmashkin’s presentations, as it allows
for the adjustment of setting, material, equipment and learning environment
according to the specific needs and goals of each school. Among the teaching
and learning strategies adopted in a TEAL class, the emphasis on the implemen-
tation of challenging and motivating tasks, involving the use of technology with
the constant monitoring by the teacher observing and documenting the learn-
ing process, has turned out to be particularly powerful and effective.

In Italy, some schools have adopted TEAL as an integral part of the curric-
ulum, with particular reference to STEM disciplines, but recently also in the
humanities (especially history and philosophy), as well as in English, in CLIL
(Content and Language Integrated Learning) mode. This has been a remarkable
effort, as the adoption of the TEAL model in Italy represents a switch from the
academic context, where the model was created at MIT, to the school context:
upper secondary school first and lower secondary school in recent years.

TEAL FOR CLIL

TEAL is particularly effective when applied in a foreign language in CLIL
mode (Cinganotto, 2016; 2018; 2021), a dynamic and interactive approach that
makes use of a wide range of teaching techniques and strategies aimed at plac-
ing the student at the center of the learning journey, especially through manip-
ulative and laboratory activities, such as those provided by the TEAL model. In
TEAL CLIL, students, generally divided into groups, are asked to collaborate
in the search for a solution to a problem posed by the teacher. In this phase they
can interact in the foreign language, search for information, data, and authori-
tative sources on the Internet, through a tablet, or other mobile devices. Then,
they can discuss and share the hypothesized solutions within the group and with
the teacher through the single point of projection of the group and later with
the entire class. Final in-class negotiation and discussion will lead to the presen-
tation of the best solutions validated by the teacher. Oral interaction, simula-
tions, experimentations, and group discussions in a foreign language within a
TEAL environment can contribute to the implementation of a high quality
CLIL path for both humanities and STEM and many Italian schools are already
experimenting this way with success. The great flexibility of the TEAL model,

6. An interview to Peter Dourmashkin by the author of this chapter is available here:
https://www.youtube.com/watch?v=Cga6n00K380
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the role of the teacher as a coach, the extensive use of technologies, the innova-
tive arrangement of the learning environment, and the furniture, make TEAL
a very powerful solution with a great impact on learning outcomes, regardless
of the discipline to be conveyed through CLIL.

Collaborative processes, brainstorming, research, peer teaching, and group
learning are among the pillars of CLIL methodology, which fosters active learn-
ing intertwining subject content and language competence. That is why TEAL
can effectively enhance CLIL, especially when using immersive and virtual en-
vironments, where students will be asked to use the foreign language for authen-
tic and meaningful tasks.

A recent development of CLIL is represented by the PTDL model” (Pluri-
literacies Teaching for Deeper Learning) (Coyle, Meyer, 2021; Cinganotto, Cuc-
curullo, 2019), promoted by the European Centre of Modern Languages in Graz
(ECML)?, which is based on the importance to promote the vast range of liter-
acies (or “pluriliteracies”) needed by the 21 century students, among which the
subject-specific literacies, and taking into account genre, style, register of a spe-
cific subject. Among the aims of the model, there is the importance of guiding
the students to examine and investigate the world through the eyes of a scientist,
a historian, a mathematician, etc. This is exactly in line with TEAL goals and
methods.

TEAL CLIL is often implemented in the Italian classes not only for STEAM
or humanities, but also for civics, dealing with SDGs related issue, Constitu-
tions, or digital citizenship, which are the three pillars of civics, recently intro-
duced in the Italian school curricula as a transversal and cross-curricular topic.

CONCLUSION

TEAL methodology could be easily introduced into Indian school curricula,
especially at upper secondary school level, adopting the typical TEAL cycle (Ac-
tivation, Production, Elaboration, Closure) in any subject, both STEAM and
humanities. Individual learning, peer teaching, and group learning can activate
socialization among the students, and foster critical thinking skills and creativ-
ity in the elaboration and presentation of the work and the artifact produced.
The use of learning technologies will be an added value to any subject teaching,
even if it is not necessary to have a highly advanced and fully equipped TEAL
room. A possible adjustment can be made to the furniture and to the infrastruc-
ture, according to the specific context (“Easy TEAL”).

Active and interactive methodologies which represent the core of the TEAL
model will help Indian teachers rethink and reshape their teaching strategies and

7. 'The author is a member of the consultancy team of the PTDL project.

8. hteps://pluriliteracies.ecml.at/
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style, by encouraging the students’ active participation and responsibility in the
choice of resources, information, media, and type of artifact to be presented to
the classmates and to the teacher. Each student’s positive interdependence with-
in the group will help promote personalization and individualization of the
learning pathways, without leaving any students out.

Considering the flexibility of the TEAL model, it can really represent an add-
ed value to Indian educational scenarios of the future.
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CHAPTER 20

Becoming an Innovation Coach

Essi Silvennoinen & Grabham Burns

Pedagogical change will start from and by teachers and the teachers are the
real change makers. The fourth industrial revolution requires co-learning, co-cre-
ating, and reflecting skills from teachers before they can coach students to do
the same. Deep learning exists only when it’s adapted into experience (Kolb
1984; Kouzes & Posner 2008, 2018; Lombardo et. al 1996, Ruhalahti 2019).
Team based learning (Katzenbach & Smith 2001, 2015, Kouzes & Posner 2018,
Wenger 2000) and experimental learning theories (Kolb 1994, Wenger et. al.
2002) are stating the need for shared vision and understanding before pedagog-
ical change is possible. That is the reason why our training for teachers is utiliz-
ing the tools from peer-to-peer learning, collaborative working and pedagogical
decision making in teams. 70% of learning exits when it’s adapted into experi-
ence (Lombardo et. al 1996, Sjoblom et.al 2019, Heikkinen et. al. 2012).

As the fourth industrial revolution gathers pace, workforces around the world
are facing an ever-increasing number of new challenges. Globally, it is under-
stood that employers need workers with different skills because of emerging and
developing technologies. This requirement will increase exponentially in the fu-
ture with further advances in Al and robotics, for example. Entrepreneurial skills
are seen as being the core of this requirement, but they need the right environ-
ment in which to develop. These new skills are often referred to as so-called 21st
century skills; the ability to apply critical thinking to texts and the ability to ap-
ply a creative approach to problem-solving through collaboration.

INTRODUCTION

The Teacher to Innovation Coach Programme concentrates on the idea of
shared responsibility within the framework outcome-driven tasks and is designed
to develop one’s professional skills. The learning process can be greater, in terms
of effort, than the outcome as it involves continuous discussion and guided feed-
back cycles. Developing one’s teaching and learning skills in this way involves
using innovative methods such as flipped learning, dialogical interaction, and
peer learning to enable a deeper understanding of the required knowledge. In
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turn, this allows teachers to apply new knowledge and skills more effectively. The
ideas contained within the Zeacher to Innovation Coach Programme can be used
in Teacher Education programmes at bachelor, master, and/or doctoral level when
collaborative learning methods and student-centred approaches will clearly pro-
vide beneficial results. In this program a teacher is learning as an active partici-
pant by solving learning process challenges with other colleagues. Multidisplinary
teacher teams are recommented as a learning platform for teachers.

This method is based on years of developmental work and combination of
different theoretical frameworks. One of the key theoretical backgrounds is a
design thinking theory as it consists of a series of developmental discussions fa-
cilitated by a teacher and a real challenge from a stakeholder. This gently forces
the students to think from another perspective and collaborate which creates
the skills of co-creation, creative and critical thinking and involving active par-
ticipation self and peer evaluation by students. Innovative learning process is
presented in figure 1. This learning structure is the same to students and for
teachers, who are practising the coaching skills and developing new competenc-
es as a teacher. It is a vehicle for enhancing critical and creative thinking and
learning to work in interdisciplinary teams. At Jyviskyld University of Applied
Sciences in Finland, this method has been found to be particularly effective when
used with groups of students from different fields of study. Interdisciplinarity of
team members increases the value of the outcomes as students often see the same
problem from different points of view and thus contribute accordingly.

Preparation Implemention Reflection
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Figure I - Phases in Innovative learning process

BACKGROUND OF THE TOOL

In order to coach the teachers needs to understand the nature of student
centred learning, theory background from Design thinking and use of those
tools. The best way to learn these is to simply- try those as a learner. Creating
learning goals and achieving them creates a deep understanding of the changes
in a teacher’s role, which is the transformation from content provider to facili-
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tating learning processes. Also, professional growth requires practical experience
and reflection towards the learning theories and given educational competence
requirements for degree programs. Through collaborative learning the teachers
will find suitable tools for their context and peer-to-peer support and network.
This learning path to become an Innovation Coach is presented in figure 2.

1. Knowledge

Figure 2 - From teacher to Innovation Coach holistic learning path

Understanding the learning process as a series of actions that a teacher has
created with pedagogical principles instead of method-based tricks in one class,
is a massive change but evitable in teachers’ thinking. In this path teachers are
constructing their own learning all the time and finding solutions for their own
environment in a co-creational way. This guarantees that their professional de-
velopment is sustainable and fitting their subject.

The process starts from creating the sufficient pedagogical knowledge and
learning theory background but also understanding about the teams and devel-
opment of teams and design thinking tools and process. This part is individual
based work that can be done online. To check this theoretical understanding,
the online test is a good method. In the co-learning part teachers are actively
working as a team but also working with other stakeholders outside the school
environment but also inside the school network — for example parents boards,
company representatives or other NGO agents. Co-creating the challenge with
stakeholders and the teacher team for students’ learning process is time consum-
ing but rewarding. Decision making is the first slow process and developing
pedagogical thinking happens is interaction. The series of learning activities e.g.
steps how the students can solve challenges in teams with collaborative methods
is created together to meet requirements of curriculum. Reflection is an essen-
tial part of the process because that also creates professional growth but also wis-
dom for the use of the whole school community. Guided reflection needs to be
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done to ensure professional growth but also as a teacher team to ensure learning
quality and the process is supporting the learning goals. Last part is the com-
munity where teachers are collaboratively working with school staff and build-
ing learning environments that are beneficial for a larger audience than just their
own students.

THEORETICAL BACKGROUND OF THE TOOL

This method’s deep roots are in Kolb’s Cycle of Experiential Learning as, in
essence, it is all about learning by doing and value creation pedagogy and spe-
cific elements of it can be seen throughout the process Kolb (1984), Lackeus
(2016, 2019) and Lombardo et. al (1996). Figure 3 is showing the pedagogical
framework in detail.

oo Experiental

Social
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Je

Facilitating Learnin
g& g g

Figure 3. Pedagogical framework modified from Kolb (1984), Lackeus (2016, 2019) and Lombardo
& al. (1996)

This forms the framework of the design thinking approach. Design thinking
is a human-centred approach to innovation — anchored in understanding cus-
tomer’s needs, rapid prototyping, and generating creative ideas — that will trans-
form the way you develop products, services, processes, and organizations. By
using design thinking, you make decisions based on what customers really want
instead of relying only on historical data or making risky bets based on instinct
instead of evidence (Martin 2009, Dunne & Martin 2006). When learning cre-
ates value outside the student’s own interest, it is shown that it creates natural
motivation for students. Value creation pedagogy is when teachers let their stu-
dents learn by applying their competencies (future or existing) to create some-
thing of value to at least one external stakeholder outside their own group, class,
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or school. The value that the student creates for someone else can be economic,
social, enjoyment, harmonical and influential (Lackeus 2016).

The 70-20-10 model is giving the insight for teachers to design the learning
process. 70% of students time is action-based team learning whereas 20% of
students time is social, meaning peer to peer learning and evaluation is happen-
ing and 10% of students time is teacher lead training or formal content based
teaching (Lombardo et al 1996). In this model teachers are playing a key role
by planning the learning process, principals, and activities that students are ex-
periencing 90% of their time. This shifts the teachers work where teachers are
more planning the activities and creating the framework and guidelines for stu-
dents to work together and practising their creative and critical thinking in teams
with the context of the challenge. Giving the needed theoretical understanding
or insight the teachers need to plan the formal teaching content to meet the
needs of the learning process. Most often the teachers underestimate the stu-
dent’s skills for secking information and creating solutions.

Value creation pedagogy and 70-20-10 model both are supporting the stu-
dents to take a role in their own learning process. Motivation towards learning
is supported as the learning process continues. Teachers’ role is to show the
meaning of this tool from a wider perspective of life or as a citizen or work life
skill. Also, the teachers role is to support the team and individual to know their
skills and the good actions as a team member or in self leading skills. In a con-
flict situation a teacher’s role is to help to solve the conflicts and maintain the
safety of the learning environment and a good working spirit (Lackeus 2016).

Co-learning is happening in a group of 4 to 6 teachers. The theory behind
this comes from peer-group mentoring, which is a modern model of supporting
professional growth of teachers. When traditional mentoring is that a senior and
more experienced worker will transfer the knowledge to younger colleagues,
whereas Peer-group mentoring is based on the idea the relationship between the
mentor and mentee is reciprocal and both parties have something to give to each
other. This is based on a constructivist view of learning, where knowledge us
such cannot be transferred between individuals because we always interpret new
knowledge on the basis of prior knowledge, conceptions, experiences and beliefs
(Heikkinen & al. 2012, 16). Discussions are the key element to create a com-
mon and shared understanding. In our model those reflection stops are prepar-
ing, implementation and reflection phase are creating and ensuring the devel-
opment of shared understanding and professional growth as innovation
coaches are gained.
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Co-learning and reflection as an activity are required from teachers sharing
and reflecting on their experiences, discussing problems and challenges they are
facing during the implementation phase. Also, teachers need to have a safe and
trust based learning environment where listening, encouraging one another and
learning from each other can happen. Principles that need to be keep in mind
where organising this kind of actions are:

1) All the members of the group are equal participants. (Teacher, coaches,
stakeholder, teacher trainers). Everyone’s voice will be heard, and nobody
will dominate the discussion.

2) Shared experiences in a team will not be shared outside.

3) Participants are learners as well and making mistakes is part of the learning
process (Milkki 2019, Heikkinen et. al. 2012).

In the community part innovation coaches are understanding their active
role in schools stakeholders context and they are managing and developing their
professional network. Also understanding the impact of the value, they are cre-
ating to a wider audience than just running a course. Students solving real-life
challenges are creating an impact on other parties as well.

EXPLANATION OF THE TOOL
Components:
* Teacher trainees
* Experienced innovation coach
e Students
Steps of the implementation:
1. Pre-work

* Teacher trainees will create their individual learning tasks and the
learning process is planned to support those.

* Tasks and activities to support knowledge creation about Design
Thinking philosophy, Design thinking tools, pedagogical under-
standing of experimental learning and value creation pedagogy and
understanding the role of teamwork and stakeholder’s role in a pro-
cess.

* Understanding the 70-20-10 model and pedagogical principles to
design learning processes.

*  Teacher and challenge owner defines the challenge/problem accord-
ing to agreed schedule.

* Teacher creates the learning process and main activities (pre-work,
action, reflect) together with experienced innovation coach and oth-
er teacher trainees.
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* Students, that are taking part, are divided into interdisciplinary
teams.

*  Students work through previously planned pre-tasks (getting know
team and process).

2. Implementation phase

Planned learning process is carried out with the students and teachers’
team. Co-learning moments are facilited to meet the teacher trainees’ in-
dividual learning targets but sharing the experiences and sharing under-
standing about coaching, pedagogical model and design thinking tools
is done in the whole learning group (experiment coaches and teacher
trainees together). In our model there are 2 reflection stops during the
week program. First reflection stop is about creating meaning, meaning-
ful learning and how to start this learning process. The second reflection
stop is sharing experiences, findings, and good tools. Also, to define the
teachers own professional skills in cocreative and experiential learning
process owner — creating own professional identity as a coach.

Reflection

In this part the team of teachers are evaluating how the learning process
is worked with a simple formula. Questions for that:

1. Did our students solve the challenge?

2. What were the learning targets and did this learning process meet
those targets?

What went very well?
What do we need to reconsider or improve?

What did we learn as teachers?

AN

What will we do differently for the next time?

Sharing experiences, tools and learning processes components to a wider
audience to increase learning is a larger level. Reflection to individual lev-
el to ensure professional growth and expanding the stakeholders” network.

Setting, place layout

For teachers to become innovation coaches: an online platform to create
new knowledge and a space for connecting to other teacher participants
and teams where to co-learn and plan the learning process can happen.
In the implementation phase the teachers are active actors in their teach-
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er teams and with students. Then a space where to meet, discuss, share
experiences, and reflect is needed for teacher teams.

Real learning environment set up for implementation phase for students:

Stage — for presentations & pitching and giving instructions for a day
and to teams.

Team working space where to do collaborative teamwork (table, 5 chairs
and flap paper and wall).

Online platform (Moodle):
- Pre-tasks and material for self-learning before the action part.

- Design thinking tools are also available here (timely opened morn-
ings/afternoon).

- Outputs, reports, reflections, and other material to be shared to
teacher/other teams.

- Assessment.

ROLE OF STUDENTS AND TEACHERS

Teacher role:

Teachers are designing and running the whole process

Making sure that the result and outcomes are achieved ( NOT judging
ideas/outcomes)

Creating the suitable challenge with the client (value creation for the
client and students)

Helping students to understand the meaning of these tools as work life
competences

Student role:

Active participation is required

Assessment

Not really needed but we have this kind of criteria’s for teachers’ train-
ees:

*  After completing this course, you will have learned:
* Innovation and working life skills:

- You are able to describe the basics of user-oriented method,
based on references.

- You know how to build a solution based on customer need,
with your team.

- You are able to create a learning process in your own teaching.
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¢ Communication skills:

- You are able to create good and powerful questions to create
learning and handing the learning process.

- Grounding your insight, giving instant feedback and prac-
tising collaborative communication skills in multiple ways
to your collegues, challenge owner, student teams and other

stakeholders.
* Learning skills, information management skills, reflection skills:

- You are able to critically examine your and your teacher
team’s work in designing learning process, implementation
phase when students are producing a solution for a custom-
er-oriented problem.

- You are able to reflect the development of your skills and
knowledge and support the development of the skills and
knowledge of your team members.

EXPECTED OUTCOME
Challenge owner:
* 1000 ideas, 10 tested concepts and 10 reports and other material.

* Real connection and talking with the students (usually summer jobs
offerings and contacts but also continuing the work with teachers).

Teacher:
* Coaching skills upgrade.

* Multidisciplinary teams (wider perspective to see learning and current
generation).

* Collaborative work with other teacher/coaches and with work life part-
ners.

CONCLUSION

This is an effective way that requires teachers time to design and set up the
process at the beginning. It develops skills to collaborate with stakeholders and
skills to tolerate uncertainty which is always present in experimental learning
processes. Also, teachers’ skills on how to lead the change are developed. The
key is to understand the teacher’s agency. To create the change the teacher’s need
to change first themselves. In JAMK university of applied sciences we practised
this over 10 years now and one of the learnings during these years is that the
starting is the most important in this iterative process and this is constant de-
velopmental work. It is advisable to start from small groups of students and over



273

short time periods. A team size of 5 members is good and good resourcing is 2
coaches per 12 teams.

It is really required that the teachers are also learners in this experiential learn-
ing process. Purpose is to create an understanding of the learning process and
the challenges the student might face during the learning process or in team-
work. Change cannot happen when teaching is done the same way.

Buddy teaching is a collaborative work where trust plays a role. Trust can be
earned by actions. This means that teachers need to agree on the steps of the
learning process and in implementation face communicating with each other
truthfully and finding corrective actions together. Sharing the same understand-
ing about the learning helps teachers to collaborate. Also, the teachers need to
discuss and agree about pedagogical principles. Mostly this will have an effect
in the implementation phase when the teams are needing constructive feedback
and guidance on how to solve the problem together and also in peer-to-peer
learning tools. Teachers’ attitude is really showing to students but the wording,
actions and how the teachers are treating students.
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CHAPTER 21

The Teaching Interplay
for honing analytical,
critical, and creative thinking skills -
Instructing to Learn with In-service
and Pre-service Teachers

Dr Niyati Chitkara, Dr Parul Sood, Dr Honey Chitkara,
Ms Dolma Pathela, Ms Piyusha Sharma

INTRODUCTION

Teachers play a chief role in providing quality education for all. Forbye, as
envisioned in Sustainable Development Goal (SDG) Number 4, Target 4.c, “By
2030, substantially increase the supply of qualified teachers, including through
international cooperation for teacher training in developing countries, especial-
ly least developed countries and small-island developing States”, it is imperative
to train teachers. More so, the task of training demands interplay of the pre-ser-
vice teachers and in-service teachers in order to enable them to continue devel-
oping their knowledge and skills like critical, creative & analytical to keep pace
with the perpetual changes coming in the field of education in the wake of In-
dustry 4.0.

Linking pre-service and in-service teachers further gives an opportunity to ex-
plore what lies beyond the existing practices and methodologies of teaching and
to aid in their mutual skill enhancement. This collaborative effort allows novice
and experienced teachers to be active learners and mutually learn from each other,
interpret, and ultimately reform the learning experience of the students.

The present chapter deals with the pedagogical tool “The Teaching Inter-
play- Instructing to Learn with In-service and Pre-service Teachers”, which
was designed by Chitkara College of Education, Chitkara University, Punjab
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(CCE) and Chitkara International School (CIS) and the tool is duly assessed
and approved by the Internal Quality Team of the university and was found to
foster analytical, critical and creative thinking skills among the pre-service and
in-service teachers. The tool fosters a strategic approach that ensures synergetic
relation between a beginner and experienced teacher to allow the meaningful
learning to emerge and overhaul the established pedagogies. Consequently, it
provides a framework of training in-service teachers and pre-service teachers
through mutual partnership wherein they learn about teaching and teach about
learning.

THEORETICAL BACKGROUND

Researches done in the field of student achievement clearly emphasise the
role of trained teachers for the success in the field of education. As iterated by
Agbo (2003), to enhance the professional development of pre-service teachers,
there should exist a collaboration between learning community and profession-
al development community and this collaboration must facilitate “learning about
teaching and teaching about learning”. This mutual sharing of learning is only
possible when one of them is an experienced teacher/mentor or Teacher educa-
tor. According to Aitken and Mildon (1992), the pre-service teachers must talk
to more experienced teachers during the process of becoming qualified teachers.
Further, National Education Policy (2020) lays due stress on the training of the
in-service teachers for enhancing their skills and learning the latest innovations
and advances in the profession. The policy also recommends that in-service
teachers must dedicatedly devote 50 hours on their professional development.

Correspondingly, the tool “The Teaching Interplay- Instructing to Learn with
In-service and Pre-service Teachers” was conceived by Chitkara College of Ed-
ucation in collaboration with Chitkara International School and it functions as
one of the most important tools which provides a combined platform for train-
ing of both in-service and pre-service teachers in a most natural setting, to en-
sure quality teaching- learning experience in the classrooms.

LITERATURE REVIEW
EL-Deghaidy, Mansour & Alshamrani (2015) in their study have provided

a framework for the professional development of the science teachers which is
based on the socio-constructivist approach and tries to find answer to 2 import-
ant questions i.e. “How does a teacher learn effectively?” and “What does a
teacher need to learn?”. This further emphasises on the learning of the teacher
which takes place during social interaction and in social context which is dom-
inated by action. In another study conducted by Elliot & Campbell (2015), a
positive impact of using andragogical model for training the teachers during
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Continuous Professional Development (CPD), has been well established. This
study posits the fundamental role of the universities for providing lifelong learn-
ing to the teachers. It also suggests the partnership between school and univer-
sity to support the everlasting learning. In “Learning to improve or improving
learning: the dilemma of teacher continuing professional development” Sachs
(2007) has proposed four essential elements of the CPD viz. retooling, remod-
elling, revitalising and reimagining in order to achieve two interrelated objec-
tives i.e., to achieve improvement in the student’s learning and to support a
strong autonomous teaching profession.

Another study conducted by Weibenrieder, Roesken-Winter & Schueler
(2015) titled, “Scaling CPD through professional learning communities: devel-
opment of teachers’ self-efficacy in relation to collaboration” reported a dire need
to initiate the collaboration in professional learning communities (PLCs) and
explicitly support the teachers to actively engage in professional learning com-
munities.

Gelfuso, Andrea, Dennis, Danielle, Parker & Audra (2015) in their work
titled, “Turning Teacher Education Upside Down: Enacting the Inversion of
Teacher Preparation through the Symbiotic Relationship of Theory and Prac-
tice’ report that teacher education must work on the reflection practices of the
pre-service teachers and should also be supported by Vygotsky’s theory of more
knowledgeable other. Pratt (2014) conducted a study titled, “Achieving symbi-
osis: Working through challenges found in co-teaching to achieve effective
co-teaching relationships” which emphatically provides strategies for co-teach-
ing and for preparing students for collaborative partnership during practice.

EXPLANATION OF THE TOOL

“The Teaching Interplay - Instructing to Learn with In-service and Pre-ser-
vice Teachers” is a pedagogical tool which is an integral part of the teachers
training at pre-service level and in-service level. This tool is important and is
needed to train both in-service and pre-service teachers to upskills them and to
help them learn new pedagogies and strategies emerging in teaching, learning
and assessments in light of Industry 4.0.

The tool also provides opportunity to both in-service and pre-service teach-
ers to learn from each other as collaborative team members, wherein pre-service
teachers learn from the experienced teachers for example the techniques of han-
dling children in a class or ways and methods to assess students. The in-service
teachers can upskill themselves in the areas related to technology or innovations
in pedagogy as pre-service teachers are being trained keeping in mind the needs
of z-generation and Alpha generation learners.
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A. Aim of the Tool:

To empower the pre-service teachers to develop conceptual and practical
understandings of teaching in actual school environment;

To enable pre-service and in-service teachers to instil positive attitude
towards constructive criticism;

To assist in-service teachers and pre-service teachers to collaborativel
y
gain hands on experience of learning;

To foster symbiotic relation between in-service teachers and pre-service
teachers, where one learns from the other and

To keep in-service teachers abreast with evolving pedagogies.

B. Expected Outcomes:

The pre-service teacher will be able to:

implement and develop the specific strategies to engage the learners in
the class catering to all the three domains of learning;

work independently in tandem with the school counsellor for imple-
menting strategies for the inclusive classrooms and sessions;

enhance their critical and creative thinking skills by adopting multi level
teaching and evaluation;

prepare the students for intra school and inter school competitions and
events;

plan and execute activities related to global exchange, international col-
laborations;

learn to function as a teacher under the guidance of an experienced
teacher;

gain practical exposure of all the activities that are to be conducted under
the guidance of experienced teacher and

facilitate the staff members in maintaining different school records.

The in-service teacher will be able to:

implement latest pedagogies;

enhance their critical and creative thinking skills by adopting multi level
teaching and evaluation and integrate technology into their respective
subjects and focus on learner centred and collaborative learning.

C. Role of In-service and Pre-service Teachers

For the effective implementation of “The Teaching Interplay- Instructing
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to Learn with In-service and Pre-service’, pre-service and in-service teachers
need to follow an operative and structured model of training which ensures
hands-on experience. The in-service and pre-service teachers play the role
of both the students and facilitator. While one shares his/ her expertise, the
hat of facilitator is being worn. On the other hand, while learning from the
other the hat of student is being worn. Proper hand holding should also
be ensured at all times by the pre-service teachers and in-service teachers.
The success of “The Teaching Interplay’ is directly related to the active en-
gagement of the pre-service teachers and in-service teachers and mutually
working on each other’s feedback.

Steps to Use the Tool

“The Teaching Interplay - Instructing to Learn with In-service and Pre-ser-
vice Teachers” is implemented in four stages, which have been premised
on the Socio-Cultural Theory, proposed by Lev Semyonovich Vygotsky. It
firmly upholds Vygotsky’s views on students’ learning in school setting that
can be associated with the in-service teachers’ continual professional de-
velopment and pre-service teachers’ internship experience. The pedagogical
tool hence includes the following 4 steps:

Step 1: Explain
Step 2: Model
Step 3: Scaffold

Step 4: Demonstrate

Step 1: Explain

“Explain” constitutes the introductory stage of Teaching Interplay, where-
in the in-service teacher meets his/her teaching counterpart i.e., pre-ser-
vice teacher. In this step, the teachers get acquainted with each other and
thereafter share their experiences and teaching beliefs. While the in-ser-
vice teacher may share the “most effective way of ensuring discipline in
class” or “the most interactive way of instructing students in a tradition-
al classroom setup”, the pre-service teacher may apprise his/her partner
of the innovations and latest advancements in the sectors of teaching,
learning and assessment, respectively.

Step 2: Model

This step comprises the demonstration of tasks/methods by the pre-ser-
vice and the in-service teacher, which were discussed by them with each
other under Step 1. Correspondingly, the pre-service teacher makes ob-
servations of different lessons being delivered or methods being employed
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by the in-service teacher. On the other hand, the in-service teacher amass-
es knowledge of the latest teaching practices or tools from her lesser ex-
perienced counterpart. In this regard, the pre-service teacher showcases
the proper employment of all of these tools to his/her Interplay partner.

Step 3: Scaffold

After effective explanation and demonstration, the pre-service and in-ser-
vice teachers help one another enter and explore their Zone of Proximal
Development (ZPD). It is at this step that the “guided role-reversal” takes
place, wherein the pre-service teacher practises the methodology of the
in-service teacher, and the in-service teacher employs the latest tools and
techniques as suggested to her by the pre-service teacher. The undertak-
ing of these strategies by the pre-service teacher or the in-service teacher
occurs under the guidance and supervision of his/her Interplay partner.

Step 4: Demonstrate

The ultimate step of the Teaching Interplay comprises demonstrating per-
formances at the end of the in-service teacher and the pre-service teacher,
wherein each of them leverages a healthy balance of the “methods learnt”
and the “methods shared” to improve his/ her teaching effectiveness with
the chief goal of augmenting the learning experience of students.

Example of Zone of Proximal Development (ZPD) being conducted at
each stage
Step 1: Explain

Role of In-Service Teacher: In- service teacher shares her experience of teach-
ing students. These examples can be related to stages of childhood mapped to
various school stages, explaining about the guidelines issued by the governing
bodies from time to time, explanation about the role of the counsellor, the as-
sessment techniques being used, various co-curricular activities conducted in
the school etc.

Role of Pre-Service Teacher: Pre- service teacher shares her theoretical knowl-
edge related to different stages of childhood, discusses the role, responsibility of
the counsellor, the latest techniques in teaching, learning and assessments, dis-
cusses about the synchronisation of curricular and co-curricular, the innovations
in the tools and techniques for teaching, learning and assessments, need of col-
lecting the evidence for shaping their portfolios etc.

Step 2: Model

Role of In-service Teacher: At this stage the experiences shared by the In-ser-
vice teacher are being directly observed by the pre-service teacher during class
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observations. The pre-service teacher observes and reflects upon the mapping of
school stages as per the stages of child development and develops insight related
to the aspect of individual differences that exists within the class, based on the
individual differences how the In-service teacher uses various teaching strategies
in order to cater to diverse group of students. Pre-service teacher also observes
how the compliance of the norms of the governing bodies are being taken care
by school and are implemented in the classes.

Role of Pre- service Teacher: The pre-service teacher shares her observation
with the In-service teacher and then both reflect and with mutual discussion
propose some strategies which can be improvised upon with the help of knowl-
edge and skill of Pre-service teacher. Pre-service teacher observes the In-service
teacher implementing specific strategies to engage the learners, observes the
In-service teacher while she is drafting the question paper etc.

Step 3: Scaffold

Role of In-Service Teacher and Pre-Service Teacher: They work as a team
and jointly work on the planning stage to implementation stage of lesson deliv-
ery, keeping in mind the inputs from both in-service and pre-service teacher.
Pre-service teacher assist the In-service teacher in implementing the specific
strategies to engage the learners in the class by maximising the use of IT tools
and techniques. They jointly frame the rubrics to assess the students based on
the latest techniques of assessment etc.

Step 4: Demonstrate

Role of In-service teacher and Pre-service Teacher: Both In-service teach-
er and Pre-service Teacher demonstrate the skills learnt from each other. Pre-ser-
vice teacher handles the class independently, she teaches the students on her own
and even assess them as per the norms of the governing bodies. Whereas In- Ser-
vice teacher is able to develop her evidence-based portfolio, she starts making
use of I'T more often in order to supplement her teaching material.

Assessment

Assessment means to gauge the worth of an individual with the aim of giv-
ing him/her job or a more advanced level of a study course. It is the proper amal-
gamation of all inclinations, responses, and capacities of the learner (Kapoor &
Natarajan, 2014). Since the present pedagogical tool aims to hone the skills of
the practitioners of learning, it focuses on evaluating the various aspects of a
fruitful content delivery or lecture. It is the formal presentation of the subject
matter by the subject expert, for ensuing learning and recollection in the exam-
ination by the learner (Sood & Dutt, 2017).
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In this context, “The Teaching Interplay - Instructing to Learn with In-ser-
vice and Pre-service Teachers” allows the members of the Interplay (pairs of
pre-service and in-service teachers) to not only learn beneficial methods from
one another but also contribute to the elevation of their partners’ method of
teaching through timely assessment and prompt feedback. Thus, an “Observa-
tion Sheet” for the pre-service teacher and the in-service teacher is to be main-
tained by the Coordinators/ Supervisors on the basis of which, the effectiveness
of the movement of pre-service and in-service teachers from Novice to an Expert
level can be gauged.

Rubrics for the Assessment of Pre-service / In-service Teacher (Stage-
wise)
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Stage »
EXPLAIN MODEL SCAFFOLD Demonstrate
Level ¥
Novice The Pre- The Pre- The Pre- The Pre-
service/ service/ In- service/ In- service/ In-
In-service service Teacher | service Teacher | service Teacher
Teacher is able | is unable is unable to is unable
to remember to identify, categorize, to execute
the concept highlight correlate, the concept
(pedagogy/ the concept deduce, (pedagogy/
tools of ICT) (pedagogy/ illustrate tools of ICT)
introduced tools of ICT) the concept introduced
introduced (pedagogy/
tools of ICT)
introduced
Competent | The Pre- The Pre- The Pre- The Pre-
service/ service/In- service/ service/ In-
In-service service Teacher | In-service service Teacher
Teacher is able | is somewhat Teacher is is somewhat
to remember able to identify, | somewhat able | able to execute
and somewhat | highlight to categorize, the concept
explain the the concept correlate, (pedagogy/
concept (pedagogy/ deduce, tools of ICT)
(pedagogy/ tools of ICT) illustrate able introduced
tools of ICT) introduced to remember
introduced the concept
(pedagogy/
tools of ICT)
introduced
Expert The Pre- The Pre- The Pre- The Pre-
Service/ service/ service/ service/
In-service In-service In-service In-service
Teacher is able | Teacher is able | Teacher is able | Teacher is able
to remember to identify, to categorize, | to execute
and explain highlight correlate, the concept
the concept the concept deduce, (pedagogy/
(pedagogy/ (pedagogy/ illustrate tools of ICT)
tools of ICT) tools of ICT) the concept introduced
introduced introduced (pedagogy/
tools of ICT)
introduced

Source: Chitkara College of Education, Chitkara University, Punjab
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E. Learners’ Feedback

Many schools realise the significance of creating effective performance en-
hancement plans for educators, but only a handful are able to devise such plans
or measures, and thereafter use the same for everyone’s betterment (Chitkara,
2021).

For the purpose of establishing the effectiveness of the tool, a sample of 50
teachers (both in-service and pre-service) was taken from Chitkara College of
Education, Chitkara University, Punjab, India and Chitkara International
School, Chandigarh, India, and their feedback was collected on “Did Teaching
Interplay enhance your teaching knowledge / effectiveness?”

Learners’ Feedback - Teaching Interplay
Did Teaching Interplay enhance your teaching knowledge effectiveness?

40

35

30

25

20

15

10

Yes No Can't Say

Source: College of Education, Chitkara University and Chitkara International School, Chandigarh,
India

Graph 1 Interpretation: About 76% of the teachers found “Teaching In-
terplay” to be effective, whereas 8% and 16% of the teachers did not gain from
the tool or were unsure of its effectiveness, respectively.
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Source: College of Education, Chitkara University and Chitkara International School, Chandigarh,
India

Qualitative Assessment

F. Visualized Examples
The pedagogical tool ‘The Teaching Interplay-Instructing to learn with
In-service and Pre-service Teachers’ is extremely important tool as it helps
both inservice teachers and pre-service teachers to mutually benefit from
each other. At Chitkara College of Education, Chitkara University, Punjab,
India this tool is extensively used in order to train Pre-service and In-service
teachers.
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The following illustrations relate to the stage-wise assessment record of
pre-service teachers.

CHITKARA
UNIVERSITY

SOTLEGY (| SR

[ CHITKARA UNIVERSHTY |
ot MY |
VIY |

OF TEACHING PRACTICE

ANNEXURE - &
STAGE-WISE STUDENT ASSESSMENT RECORD

Sample Format for the {4 lpha Teacher's Assessment Stage-Wise as per the Rubrics
Hame of the ( Ipha Teacher I&I YIADA,
Name of she Associate Schoot Ao tRans ... dkda hn-\'acw Acbad

Name of the Associate Teacher MAMG\MKMM A
Ma: Alka, Thoja:

Name of the Associate School € dinat
Stage Assessed: Kindly tick the appraprare Loy

Stage 1: Explain @/ Stage 2. Model || Stagje 4 independent 7]

Stage 3: Scaffalding [ |

Module Actwity) (tlpha Teachers' (Kindly tick whi
Session Rubrics for your reference are listed in Anrexure 5)
Drganised S |
Hovice 7‘ Beginner < Proficiest Expen
EDExpert W —
EDLearner L ——
ECTutor v w |
EDManager (= "
EOMentor - v |
EDSocial (P o
EDGlebal |
EDPrafile P \
Luucu{;u-t Wl im clan X AR @
Dverall Remarks by the IA A
Associate Teacher/Coordinator |Fakitey ks uz.‘e.'f Gy ot sy of b clasg,
Signature of the v
Assotiate Teacher/Coordinator

Mo
CounetSigned 2y

Associate Teacher/Coordinator

*To be filled by the Assodiate Teacher of ihe Associate Schoal.

Source: Chitkara College of Education, Chitkara University, Punjab, India
Picture 1 - Sample of the Stage - wise Pre-service Teacher Assessment
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Number of Pre-Service and In-Service Teachers at Scaffolding
Stage as per the level

Novice Competent Expert

[ PRE-Service Teachers

B In-Service Teachers

Source: Chitkara College of Education, Chitkara University, Punjab, India
Graph 2 (Interpretation): 9 Pre-service Teachers and 2 In-service Teachers are at Novice Level,
8 Pre-service Teachers and 5 In-service Teachers are at Competent Level and 4 Pre-service and 3

In-service Teachers are at Expert level.

CONCLUSION

It has become important to widen the scope of teaching, from mere relaying
of facts to understanding the epistemological domains of the same. Education-
al reform requires making a clean break from viewing teaching as a mere con-
duit and putting the act itself under the microscope. “The Teaching Interplay-
Instructing to Learn with In-service and Pre-service Teachers” stresses on
imparting of their sustained experience of classroom teaching by the experienced
teachers to the beginners and sharing of the evolving pedagogies by beginners
to experienced, to enable both the parties to gauge effective patterns in diverse
classroom settings. To be critically and creatively trained to use and devise teach-
ing strategies that brings the highest good of the greatest number, represents the
best amalgamation of long-standing wisdom and the enterprise of the new.
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CHAPTER 22

1+1=1
The path to the invisible

Patrizia Fazzini, Marco Ghelardi & Francesco Maria Marelli

CREATIVITY AS A PROCESS

The subtitle immediately refers to the core of the tool: the path to the invis-
ible. The didactic practice we propose, in fact, does not foresee a predetermined
final product. The goal is to encourage maximum creativity by the participants
during the process, therefore it is not possible to predict the final outcome in
practical and concrete terms. It is part of the educational game. The teaching
methodology, on the other hand, is defined at each step of the work and it re-
quires careful attention by the teacher, even from the setting and the working
environment.

One and One - are One -
Two - be finished using -
Well enough for schools-
But for inner Choosing -
Emily Dickinson, All poems, J769 (1863) / F497 (1862)

This teaching practice starts from the theories on creative intelligence devel-
oped in Italy since the 1960s. From this point of view, a group of scholars were
the guides and the pioneers. Maria Montessori, Gianni Rodari, Mario Lodi, and
the designer educator Bruno Munari dedicated their analysis to the functioning
of the creative and the atypical mind. The focus of our activity is represented by
the object (One Thing Leads Into The Next, Bruno Munari) which is decon-
textualized but at the same time it does not lose its history and identity. Indeed,
it is precisely from the stimuli that they offer that the creative and transforma-
tive path can begin to find new solutions, new functions and an original story.

THE ROLE OF THE TEACHER

It is important that the teacher is aware of the methodology. Therefore, train-
ing is fundamental, and it must take place both through a theoretical approach
(reading and keeping oneself up to date regarding the functioning of the mind
in the creative field) and through first-person practical experience. The teacher
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has the role of facilitator of the processes taking place both at an individual and
group level. For this reason, no judgment must be formulated during the cre-
ative process: all responses to inputs in a serious and concentrated context of
work by the student are to be considered positive. Everything is possible. The
assessment will be possible only at the end of the activity and involves a dialogue
between teacher and student in a self-assessment context.

The teacher becomes a “counselor”. A promoter of creativity. [...] he or she
is an adult who is next to the children, so that they can express the best of them-
selves and develop an attitude to creation, imagination, constructive commit-
ment though a series of activities that should now be considered all equal: that
of pictorial, plastic, dramatic, musical, affective, moral, cognitive (scientific, lin-
guistic, sociological), technical-constructing, recreational production [...] there
is no hierarchy of subjects (Rodari, G. (1981). La grammatica della fantasia. Ein-
audi. pg.174).

The skills consolidated by the teaching practice concern:
B Critical Thinking:

* Analysis of the input object of the activity, its History, and the natural
context to which it belongs or in which its use is normal;

e Texture of the narrative;

* Identification of the most effective forms of expression in communica-
tions.

B Creative Thinking:
* Decontextualization of the object;

* Interactions between the objects (by intuition too).

THEORETICAL BACKGROUND OF THE TOOL

Art has always consisted in the discovery of the new. Nineteenth-century
Romanticism broke every barrier in search of the infinite, placing the artist’s
creativity at the center of a cognitive path that takes place outside a purely log-
ical procedure. The most evident contribution to this development, however,
lies in the provocation of the Dada movement and in Twentieth Century Sur-
realism. They identify the decontextualization of human objects and experienc-
es as the beginning of both artistic making and the cognitive process. “The es-
sential is invisible to the eye” says the Little Prince of Antoine de Saint Exupery.
Each object hides a mystery that allows us to go beyond the limit of what is
known and to find new solutions. In an era in which artificial intelligence works
according to standardized methods, in which the use of social networks favors
a quick and often superficial approach to reality, we need to return to look at
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everyday life in a different way and to train our thinking to solve problems with
new strategies and to cultivate and follow intuition.

“As beautiful as the casual meeting of an umbrella and a sewing machine
on an anatomical table”.
Isidore Ducasse, Count of Lautremont. Songs of Maldoror

LITERATURE REVIEW

According to the American Psychologist H. Gardner there is not just one
type of intelligence but a multiplicity of forms, that is biological potentials pres-
ent from birth which in every human being assume a particular combination of
levels of development, making his/her intellectual profile unique (Gardener,
1983). The educational intervention desidered by Gardner is not that of a no-
tional education but of a didactic mediation that, in face of the unpredictabili-
ty of the adult of the future, favors the understanding of basic contents and
above all the mastery of access tools to the various cultural spheres, so that the
subject can build his/her personal knowledge independently also through the
possibility of choosing that knowledge most similar to his/her nature.

Gardner uses as a point of departure his concept of seven “intelligences”
ranging from musical intelligence to the intelligence involved in understanding
oneself. He examines seven extraordinary individuals — Sigmund Freud, Albert
Einstein, Pablo Picasso, Igor Stravinsky, T.S. Eliot, Martha Graham, and Ma-
hatma Gandhi — each an outstanding exemplar of one kind of intelligence (Gar-
dener, 2011). From there he draws the attributes common to the seven person-
alities and highlights the role creativity has played in defining their intelligence.

Rodari highlights that it takes great imagination to be a great scientist, to
imagine things that do not yet exist, to imagine a better world that the one we
live in and get to work to build it. Rodari is convinced that imagination has its
place in education, he claims the importance of developing creativity and im-
agination in the classroom (Rodari, 1996). Fantasy helps to uninhibit the mind,
to get it out of preconceived patterns.

Nursery rhymes and stories in the name of error: distracted pupils, boring
professors, athletes who are not up to date with their spelling... “Often mistakes
are not in words, but in things; we must correct the dictates, but above all we
must correct the world” (Rodari, 1964). Rodari takes us into a broken down
and disordered linguistic universe, but it is not a text of boring grammatical ex-
ercises because the magical Rodari gives rise to laughter from every oversight,
changes the rules of our grammar at stake, opens a dense and very rich dialogue
with the readers.
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Gaita, in an essay that can be read as a novel, explains the story of a psycho-
analysis and a musician, using simple language in evocative territories of our
mental functioning: the way in which music makes us think about something
without being able to say it with words; the mechanisms by which a perfume
iressistibly triggers a memory: or the profound patterns by which a fantasy, a
landscape or a melody sets our minds in motions.

Pitruzzella developed a survey on creativity born from the field of Arts Thera-
py a discipline having a growing diffusion in Europe. After a general definition
of creativity, Pitruzzella analyses its importance in the healthy development of the
person and its value as a resource in the educational, therapeutic, and social fields
(Pitruzzella, 2009), Next, she proposes a detailed description of how the creative
process works and the possibilities activating, governing and evaluating it.

Munari is a great Italian artist, known throughout the world for the whimsy
and lightness of his creations. He demolished the myth of the artist-star once
and for all to replace it with the figure of the ‘designer’. Through a compelling
analysis of works and themes, conducted with clear and enjoyable drawings and
images, Munary provides an extremely comprehensive presentation of design
and mental strategies in the design phase (Munari, 2008)

EXPLANATION OF THE TOOL

Preparing setting:

*  Open space;

* Objects chosen with care: the teacher can ask students to bring an object
with a symbolic value or that reminds them of a particularly pregnant and
meaningful memory. Each object is accompanied by a card that reconstructs
its ‘history’;

* The teacher prepares other objects to interact with in the activity — two of
them for each student: the choice can be random but done with care;

* The teacher prepares a series of questions aimed at facilitating the decontex-
tualization of the object;

* The teacher prepares a series of questions aimed at finding new relationships
between objects;

* Colors of various types and materials for artistic manipulation (for example
clay);
* Sheets and drapes.

All the objects will be made available to students who will then make their
choices. The basic rule is to take care of both the tidiness (each object must be
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shared and therefore must be stored with care) and of each phase of one’s work,
as well as of the work environment.

1. ESTRANGEMENT: decontextualize objects from their everyday life func-

tion.

2. TO ARRANGE TOGETHER DIFFERENT THINGS: unexpected com-

binations.

3. THE BENEFIT OF A DIFFERENT POINT OF VIEW: FRAMING
OPEN QUESTIONS.

4. LEARNING BY DOING: the intelligence of the hand. Experimentation
phase of the multiple potential interactions between objects. The final
choice is the student’s.

5. TRANSCODING INTO SOUND AND MOVEMENT: each work can
then be presented and in turn generate a musical, dance, theatrical perfor-
mance.

Expected outcome

Students:

* Promote the emotional and emotional aspect of studying;

* Promote intuition as a resource in problem-solving;

* Encourage flexibility when applying procedures to interpret reality;

* Integrate logical intelligence with the intelligence of doing (rediscover the
playful dimension of learning);

*  Open possibilities for integration between the various disciplinary fields;
* Support effective communication of one’s work;

* Manage self-assessment.

Teacher:

* Acquire new data for the skill assessment by observing the process and the
final interview with the student;

* Encourage collaboration with teachers from the team and other disciplines.

CONCLUSION

In this chapter, the authors outline the essentiality of creativity. They break
the existing stigma that creativity is a skill that should only serve the ‘artistic’
professions. The authors go through the literature review to prove that in all
great professionals and personalities analysed, creativity is a common constant.
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In order to bridge the gap between the lack of creativity in schools and the im-
portance this skill plays in personal and professional development, ‘1+1” becomes
an effective solution. This innovative pedagogy presents students with the right
scenario to find imaginative solutions to 21st century problems. Our societies
no longer require problem-solving but rather problem-analytical skills. Our so-
cieties have become interwoven, sophisticated, and complex and without devel-
oping creative minds, we will not be able to face the myriad of challenges our
future lies ahead. The authors outline the importance of teacher training and
preparation to nurture creativity in the classroom and they provide the readers
with detailed guidelines to effectively use ‘1+1” in any learning setting.
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CHAPTER 23

Resilience and coping styles for
transformative teaching and learning

Patrizia Garista

EDUCATION IN TIME OF CRISIS: FROM A PANDEMIC PEDAGO-
GY TO A RESILIENT PEDAGOGY

Across the world, teachers and school leaders are under great stress due to
the highly complex challenges they have to face today. They are asked to teach
in increasingly multicultural classrooms, integrate students with special needs,
use ICTs to teach more effectively, engage in evaluation and accountability pro-
cesses, involve parents in schools, and deal with growing pressures from students,
parents, education systems and other stakeholders, all of which are increasingly
demanding and too often contradictory. Furthermore, teachers are supposed to
be innovative and creative to contribute to the ambitious purpose of “rethink-
ing education” according to rapid changes in today’s society.

Henry Giroux, theorist of critical pedagogy, entitled his latest essay “Pan-
demic Pedagogy. Education in time of Cirisis “(Idem, 2021). The title outlines
a field of action in pedagogy characterized by the effects and consequences of
Covid-19, expanding its analysis to the emergency needs of the education sys-
tem and not only those related to health emergencies. According to Giroux,
contemporaneity is a very distinctive story of various global emergencies that
place human beings’ development at risk: the pandemic, racial violence, gen-
der-based violence, migratory processes, wars, educational poverty, economic
crises, the psychological and social hardships among the population. Following
his perspective, all emergencies need to be read as a separating and founding
gesture at the same time (Foucault, 1975), which, according to Giroux, has iso-
lated and generated a specific field of knowledge: a pandemic pedagogy. This
pedagogy has rethought educational and didactic actions in a virtual scenario.
Assisted by new technologies, it has expanded spaces for learning and emergen-
cy training, but has nevertheless highlighted the risk of alienation and oppres-
sion, if it is not critically rethought and oriented through an empowerment and
resilient perspective (Freire, 2004; Freire & Macedo, 1987). And even if there
are school communities where emergencies are not present, we can affirm that
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this vision highlights what occurs when a system, the educational system, is out-
side of its comfort zone, which is the case when introducing innovations that
foster teachers to rethink education and themselves (Abbott, MacTaggart, 2010).

The pandemic pedagogy defined by Giroux intends to explore issues con-
cerning knowledge-building, agency, desires and values that animate current
educational processes, promoting actions of resistance to every possible attempt
to subjection and passive roles (Annamma, 2018). The recent pandemic has
produced a temporality marked by a pedagogic frailty caused by uncertainty,
fragmentation, and apprehension. However, according to Giroux, this pause in
the chaos offers an opportunity to face and reorganize new visions of education-
al work, by focusing attention on issues such as the agency of those in training,
the values that can be traced to the affirmation of human rights and sustainable
development, and the fight against inequalities, and by putting values such as
inclusion or differences at the center of educational policies. Henry Giroux’s vi-
sion therefore highlights something more than an educational model that has
been outlined to respond to an emergency. He argues that the practices deployed
by pandemic pedagogy are not just adaptive actions to respond to a health crisis,
but define the space of a system of knowledge, ideas, values, and desires that aim
to build specific identities, relationships, and distinct hermeneutics of the pres-
ent and the future (Giroux, 2021).

During times of crisis and renovation urgent questions and training need to
always emerge, which call for transformative teaching and learning practices
characterized by reflexivity and meaning-making.

Despite this scenario, we ground our reflection and proposal in a theoretical
background of the ecological paradigm for knowledge building (Maturana &
Varela, 1984), the critical pedagogy movement (Freire, 2004; Mezirow, 2000)
and Nussbaum theories (2001) on the importance of frailty in knowledge build-
ing. These models are confirmed by a number of initiatives aimed at supporting
teachers and school leaders in addressing these numerous challenges. Teachers
and school leaders are too often alone when facing them in their daily work.
This situation may cause a number of them to give up, feel lost, depressed, pas-
sive, and exhausted or to suffer the so-called ‘burnout syndrome’. Practitioners,
teachers, and leaders build their knowledge through their experience, in action
and on action (Schén, 1993), inside specific situations. According to this shift,
teaching strategies should be rethought, moving towards a more active choice,

1. Data are grounded in the following documents: TALIS - The OECD Teaching
and Learning International Survey; Supporting Teacher Professionalism - Insights
from TALIS 2013 (OECD); Rethinking Education Towards a global common
good? (Unesco, 2015)
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through which the learner becomes the producer of knowledge from the begin-
ning of his/her education and throughout life (Garista et al., 2015).

According to different studies (Alimatu et al., 2021; Griffith et al. 1999; Hi-
dalgo-Andrale et al., 2021), teachers’ uneasiness influences their performance
and well-being. This situation implies psychological, or even physical, suffering
and leads to negative consequences for teachers themselves, for their students
and impacts the educational system, affecting quality of life and academic suc-
cess (Garista et al., 2019). Alternatively, if we adopt a pedagogical perspective,
focused on making visible transformative practices, we realise that there are a
number of teachers and schools that have succeeded in efficiently and creative-
ly, addressing today’s education questions, introducing innovative learning ac-
tivities and routines, inspiring students and colleagues, and contributing to the
necessary innovation and performance in their classrooms and schools. We can
call them “Best performers in education” (Benedetti et al., 2020) and they rep-
resent a treasured asset in educational practices as they show how current chal-
lenges can effectively be mastered. Over the years, they have developed and test-
ed positive and effective strategies that, adequately transferred and exploited,
can stop and even reverse the vicious circle of passivity and withdrawal, replac-
ing it by a virtuous circle of motivation, empowerment, effectiveness, and inno-
vation. According to their stories, the scenario of a pandemic pedagogy can be
turned into a resilient pedagogy: making possible the shift from negative to pos-
itive dynamics for teachers and schools.

RESILIENT TEACHING: BORDERING A PATH FOR POSITIVE ED-
UCATION

Resilience is becoming a very common term in relation to inclusion, disabil-
ity, life skills, teachers’ training, leadership, mentoring, and guidance. Capacity
to create new opportunities, resources, and skills are the most important factor
of resilience: in other words, new learning, emerging from a stressful, disadvan-
taged, chaotic, or traumatic situation. Resilience could be understood as a met-
aphor of learning and culture, as it is a process capable of transforming people,
their knowledge, and abilities to cope with situations and solve problems.

Resilience refers to a process that can affect people, schools, communities
but can also become a lens for reading the stories of great educational innova-
tions that have helped to promote inclusion at school. The French pedagogist
Goussot argues:

Pedagogical action is an area of important elaboration and implementa-
tion of the resilient process. [...] Resilience can become a prism to re-read
the thinking of those involved in education, to retrace the bridge between
resilience and learning (Goussot, 2014, pp 12-16, our translation).
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The construct of resilience has been researched in education for many years
(Brown etal., 2001; Newman, 2002; Ungar, 2021). Resilience and coping styles
are generally associated with studies in the field of educational psychology. In
this chapter we take an alternative approach by selecting and adopting reviews
connected to pedagogical studies.

Looking at the literature dealing with the training of teachers/educators on
resilience (Brown et al. 2001; Milstein & Henry, 2008, Garista, 2018), every-
one agrees on the ethical need to reflect on one’s own resilience, recovering its
narrative root and biographical dimension (Goussot, 2014), to become aware
of itand, in so doing, becoming able to promote resilience in other people. Two
different models approach resilience education in schools, defining resilience as
a process and not an outcome (Brown et al. 2001; Milstein & Henry, 2008).
Both attempts to promote a transformative approach to resilience, centered on
protective factors to foster resilience in young people and support educators’ re-
silience. We know that teachers can respond positively or negatively to challeng-
es, so resilience could help them foster both individual (or biographical) and
collective capacity to cope with these stressful situations. There is no magic for-
mula to make a school resilient, but the quality of the teaching and learning
environment, the cooperative organization, a holistic view of school work, a
sense of belonging to the school, social networks and, above all, “being connect-
ed” could help and promote the resilient process. For instance, the European
network of E-Twinning schools represents one of the best ways to create resil-
ience by connecting with other schools and educational agencies (Garista &
Cinganotto, 2017).

LESSONS FROM THE PAST: EDUCATORS’ NARRATIVES FOR
TRANSFORMATIVE TEACHING

Within social sciences, resilience first appeared among stories. Its epistemol-
ogy can be reconstructed in a phylogeny anchored to many micro-narratives,
collected in research, and it has been enriched gradually through the imagina-
tion of further stories, handed down orally in many countries (Garista et al.,
2015), collected by several research methods. These narratives represent a cul-
tural heritage of resilience, each country produces its own. They have come down
to us as cultural products of various communities that use art, literature, music,
nature, traditional stories, to teach how it is possible to rebuild oneself after a
traumatic event or with respect to difficulties of a depriving everyday life. Often
narrative pedagogies in various communicative forms (fable, traditional stories,
popular legend) have helped us to positively reconstruct revolutions and meta-
morphoses, both from a personal point of view and from a social point of view.

Starting from this assumption, resilience can become, as Goussot suggests
(2014), a prism to re-read many educational innovations, to retrace the bridge
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between resilience and learning, focusing on crucial aspects for education and
relationships. According to Goussot (2014), biographies of famous resilient and
innovative pedagogues (Montaigne, Decroly, Pestalozzi, Montessori, Itard,
Vigostky, Freire, Rousseau, Helvétius, Séguin, Freinet, Makarenko, Korczak, La
Garanderie and others) show an attitude which is contrary to the school situa-
tion of their time, turning their gaze towards human resources not considered
in the school context, but fundamental to overcome difficulties and differences.
They were educators who have been able to build educational devices of resilient
processes, working on spaces, times, materials and on the educational relation-
ships (ibidem). Goussot (ibidem) listed the pedagogical words of resilience: en-
counter, mediation, interaction, compensation, intrapsychic and interpsychic
zone of proximal development, narration, dialogue, historical-cultural dimen-
sion of development, self-esteem, understanding, connection to oneself, con-
nections to the world, cooperation, and inclusion. These are generative words
of resilience, but also of democratic life at school.

When introducing an innovative strategy or when, as a teacher, you are fac-
ing a complicated situation, questions would be:

Houw to transform the resistance of those who do not want to learn into a learn-
ing possibility?

Is it possible ro recover vulnerable, fragile, and traumatized individuals and make
these difficulties a resource for change?

A pedagogical reflection on how to foster resilient teaching and learning is
the idea that one cannot fully develop one’s resilient self in an alienating or hos-
tile setting (Giroux, 2021; Freire, 2004).

Goussot (2014) and Mayo (2007) note the importance of Freire’s develop-
ment of an educational model for literacy as a form of empowerment. Part of
Freire’s biography, masterfully told by Mayo, is also proposed in a resilient key
by Goussot (2014). Freire, who grew up as a child in a wealthy family, went
through the economic crisis of 1929, and lived within a context in which the
rights to health and education are guaranteed on the basis of economic affilia-
tions. When, after overcoming this phase of deprivation, he began to work to
affirm a rights-based educational model, emancipation, social and political par-
ticipation of all citizens, he underwent violent interrogations, prison, exile, the
denial of the right to freedom of expression. Freire recognized the power of words,
the generating themes coming from everyday life, that found knowledge through
the construction of real and meaningful stories.

Antonio Gramsci, in another place and social context, experienced different
traumas but, like the Brazilian pedagogist, he experienced prison. His physical
frailty slowed him down but did not prevent him from studying, working, and
fighting for a more equitable society. Gramsci, like Freire, intuited the power of
narratives and the need to use clear and understandable language with an eman-
cipatory purpose to promote critical and analytical thinking. Among his writings,
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we can reread the “Letters from prison” where he reminded his children of the
popular tales of his land. Among these, one in particular today can be reread
with the lens of resilience and sustainable education. It is the fable of the “mouse
and the mountain” in which a protagonist, the mouse, apparently with few skills,
when faced with a problem, does not allow himself to be demoralized, but be-
gins to dialogue and debate with everyone, to create bonds of individual respon-
sibility in the vision of a common good (Garista et al., 2015). The protagonist’s
resilience lies in knowing how to listen to everyone, accept their requests but
also mediate, dialogue, mobilize resources and offer hope for the future. In sum,
the mouse embodies the words of resilience listed by Goussot. A fairy tale, in
fact, can be considered the place of all hypotheses as it donates keys to under-
standing reality through new paths. In Gramsci’s fable, the hero is able to “reli-
er” (a French word that means “to connect”), to stage that process of “reliance”,
recalled by the systemic thinker Edgar Morin. To face uncertainty, chaos, mis-
takes, critical events, and challenges, we need to develop a systemic and creative
thinking that helps us to practice the possibility of “binding together”, acting to
bring out the human face, fragile, poetic, sensitive, but also capable of finding
a channel for dialogue with the world.

Pestalozzi is another pedagogist mentioned by Goussot (2014). He became
orphaned very young. When he grew up, he decided to become an agricultural
entrepreneur. But he found himself repeatedly in crisis and economic difficul-
ties until bankruptcy. He found a mentor who encouraged him to write and
when he began to take care of the popular education of orphans and the poor,
he had the opportunity to develop his pedagogical model. Pestalozzi affirmed
the need, as educators, to continually question oneself, to exercise the pedagog-
ical doubt about educability and one’s own competence. Pestalozzi brings back
to the center of the discourse the power of emotions and the importance of af-
fectivity in learning, where fragility caused by an obstacle can become an engine
for change. His educational project is permeated with life skills, relationships,
and mutual recognition. Learning, therefore, becomes a compensation for hu-
man frailty. As Goussot points out, Pestalozzi felt the “connectedness” capacity
of resilience, that is the search for harmony between the natural, social, and per-
sonal, corresponding to the dimensions that we can define as bio-genetic, so-
cio-cultural and physics. The Swiss educator defined the importance of reflect-
ing on his own biography:

Who am 1I? What is meant by humankind? I want to understand what
my life has made of me: I also want to know what has become of hu-
manity throughout history (Goussot, 2014: 68, our translation,).
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A TEACHING CARE MODEL: TIPS FOR RESILIENCE AND
COPING STYLES

Given these premises, a few examples and evidence from research, we can
use these narratives to create stories about school innovations.

What successful stories will it be possible to talk about our school and in our school?

The reflective path proposes thoughtful activities, actions to familiarize one-
self with theoretical models and to transfer them into one’s own context and
self-assessment activities. Becoming aware of your own resilience will help you
to recognize the needs and resources in other people. As Brown and colleagues
(2001) argue, by reflecting on weaknesses and strengths, teachers will be able to
observe, analyze and move towards transformation, enabling their role to to de-
velop as reflective practitioners. Milstein & Henry’s (2008, p. 13) “wheel of re-
silience” and its dimensions (positive connections; clear, consistent & appropri-
ate boundaries; life guiding skills; nurture and support; purposes and expectations;
meaningful participation) will enable recognition of the complexity of resilience
education (Tisseron, 2017). The expected outcome to increase teachers’ and stu-
dents’ wellbeing and, consequently, their capacity to cope with innovative teach-
ing and learning methodologies and to deal effectively with social and historical
challenges.

As a practical example of shifting theories into practices, we cite an action
research grounded and developed within the European community of e-twin-
ning schools (Garista, 2022), where participants (422 enrolled from all over Eu-
rope) were able to share their different experiences of resilience education, mak-
ing them explicit and visible through narratives and drawings. Some participants
(328) created a metaphor and drew an image of resilience with a brief written
explanation. Participants agreed on the importance of sharing practices and
problems, without fixing actions or dimensions of resilience. The risk could be
to exclude and not include, to judge and not to help. The importance of offer-
ing, without forcing, different types of tools to communicate thoughts, emo-
tions and experiences can be considered an added value. The resilience repre-
sented in the visual and narrative compositions was situated between the
relationships where “sharing” and “trust” could help teachers solve problems,
without setting actions or dimensions of resilience in an overly structured way
but offering a multidimensional, flexible, and complex framework. Materials
for developing reflective practices in teaching are not difficult to find and use.
Reflective practices through narratives and visual exercises need just pens and
papers and a safe setting.

Based on these premises we think that tips for teachers, which support resil-
ience and coping responses to educational challenges and innovation could be
summerised as: critical and reflexive practices; emotional routines; relational and
networking actions. They need to be read just as inspiring examples that can be
adopted, reinvented, modified to face the chaos and transform it in a creative
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dance of possibilities in education. Students are not involved but they can be
asked to give feedback on the teaching process of their educators. All the activ-
ities can be organized in a first phase, dedicated to individual reflection, and a
second phase for sharing one’s own thoughts within a group. The second phase
is not mandatory. This type of activity does not require a formal evaluation al-
though a final briefing with colleagues can be useful for metacognition, to trans-
form reflection into new actions and to support a better quality of life and teach-

ing.

Critical/reflexive practices

Faced with challenges teachers can catch solutions in their personal box of
experience or in that of other colleagues’ communities. Useful practices are
grounded in narratives that stimulate reflection on experience and insights for
new solutions. Narratives can be related to one’s own experience, for instance,
writing an unsolicited diary made of words and images, or they can come from
the outside looking at a film, reading a book, visiting a museum, or reading a
scientific paper. All these narratives become material for pre-reflexive activities
(as in the case of expressive methods such as picturing or dancing) and for re-
flective activities (as in the case of writing a logbook or a critical event). Some
guiding questions to start a logbook are reported in fig. 1.

Fig. I - Reflective questions for stimulating writing, critical and creative thinking
(adapted from Garista & Pocetta, 20224, in press)

Logbooks may be solicited or unsolicited diaries. Not all Teachers felt
comfortable with an open task to write something for reflection. Some
prefer following guiding questions.

The suggested format for writing can be flexible.

Guiding questions” examples:

What is your role in the school? What are your feelings about your role and
activity? How do you think your job will contribute to academic success? Do
you have any personal objectives to reach by the end of this project?

How have you contributed to the project lately? What adjective would you use
to describe this contribution? Did you come across any particular challenge
which made you reconsider your work? Have there been any constraints that
limited the development of your work? What do you think about communica-
tion with students or other colleagues?

Is there an event or a situation you would like to share with others? Looking
back at your log ... have your feelings changed about teaching?

Do you feel you have achieved/learnt something you weren’t expecting to learn?
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Emotional routines

We know that teaching and learning are human practices full of emotions
that influence the way we participate, observe, reflect, and transform teaching
practices (Brown et al., 2001). Mindfulness proposals are well described in the
literature. Amongst them is an easy one represented by “The emotional cup”.
Something that teachers can experience and also propose to their students.

The emotional cup is a mindfulness suggestion for teachers. It recalls a neg-
ative capability strategy aimed at stopping and observing reality to restore and
find new solutions (Garista, Cinganotto, 2017). Teachers can imagine their cof-
fee break as synthesized in fig. 2.

Fig. 2 - The emotional cup

When teachers’ emotional cup is empty, we may see behaviors such as these
emerge:

* attention seeking behavior to alert us that they need a refill.

e think they have to fight or flight to get a refill.

* demonstrate a sense of anxiety once they approach empty.

In this case suggestions are: stop and think about: What causes an empty cup?
Stress and pressure to achieve, isolation, yelling, evaluation, failing, fatigue,
being frustrated by student’s response

So, think about: What refills my teacher’s emotional cup?

Relaxing, Friendship and relationships with other colleagues, Love and af-
fection, Connection, success, being given the choice to do what you master
and prefer.

As adults we can see how the emotional cups will need to be observed care-
fully, but is it also important to know how full your own cup is? If you are
running a little bit low too, take some time to do what you love, listen to
music, read a romance, watch a film, or make a connection with a long-lost

friend.

Relational and networking actions

Connectedness, mentorship, and networking have shown their potential to
help teachers to cope with educational challenges. A suggestion could be trying
to find a friendly and professional community to share doubts, critical events,
cases to discuss. An interesting practice that enhances critical thinking may be
organizing a Journal club on new evidence from the literature. It can be orga-
nized in informal contexts, such as a café or outside in the school outdoors and
gives the chance to briefly discuss interesting solutions from the literature to
solve everyday educational challenges (Montuori, 2005). The rules are flexible.
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Time may be very short, a brief introduction of an interesting paper by a mem-
ber of the group and debate (if it occurs). The choice of informal setting is based
on theoretical assumptions stemming from competency development theories,
and principles of holistic development. The idea is to create a friendly appealing
atmosphere, enticing the members to discuss the scientific papers proposed in
an informal situation, full of salutogenic and resilient resources: good food, cul-
tural heritage, nature, comfortable seats. This alternative setting makes it possi-
ble to foster the pleasure of reading, developing critical reading skills necessary
for information literacy, while sipping coffee and nibbling on good food (Golde,
2007; Garista & Pocetta, 2022b). In addition, it offers a tangible experience of
how unusual and neutral settings, already available within the community free
of charge in each city throughout the world, can be set up easily for knowledge
building and sharing. At the end of the journal club, participants had more time
available to socialise and extend their discussion through a senso-biographic
walking (Boero & Mason, 2021) back to their classroom.

CONCLUSION

Nowadays the social and educational system calls for performance. In this
scenario, attention is given to top performers at school and at work. This knowl-
edge building system “is alienating and dehumanising students, teachers, and
families who are looking for what would help to orient themselves toward a
changing and unpredictable world” (Todd, 2016, p. 619). According to Todd,
and her interpretation of Anna Harendt’s thoughts on “time of present”, we
should refocus on education rather than on learning. The latter has a close rela-
tionship to outcome, outputs, and performance. In doing so, we can understand
deeply the importance of transformation and uncertainty in transforming peo-
ple’s lives and their way of coping with “uncertainty meaningfulness”. In brief,
learning demands action and decision-making, education highlights inaction,
reflective inaction, and the ability to use transformation and new challenges to
produce transformative learning. The poet John Keats best described this life
process through the expression of “negative capability”. If a positive capability
is related to problem-solving and decisive action, negative capability describes
“reflective inaction” (Garista, Cinganotto, 2017). Its possible contribution turns
out to be the creation of an “educational zone”, a sort of mental and emotional
space, where new learning can emerge from narratives. Resilient narratives fi-
nally became powerful tools when they could be also listened to and shared
within a community.
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GLOSSARY OF TERMS

Abstraction - Abstraction in computational thinking enables us to navigate complexity and
find relevance and clarity at scale. Decomposition and pattern recognition broke down
the complex, and abstraction figures out how to work with the different parts efficiently
and accurately. This process occurs through filtering out the extraneous and irrelevant to
identify what's most important and connects each decomposed problem.

Active Observer - An individual who watches what happens in the group work, records, and
reports the noticed interaction and behaviour of the group.

Adaptive learning - Adaptive learning is one technique for providing personalized learning,
which aims to provide efficient, effective, and customized learning paths to engage each
student. Adaptive learning systems use a data-driven approach to adjust the path and
pace of learning, enabling the delivery of personalized learning at scale.

Advanced Beginner - After getting some experience in applying the rules in real situations,
they begin to recognize situational elements that they need to consider from their ac-
tions.

Agile - The Agile methodology is a way to manage a project by breaking it up into several
phases. It involves constant collaboration with stakeholders and continuous improve-
ment at every stage.

A production process - A production process is the method of using economic input or re-
sources, like labor, capital equipment or land, to provide goods and services to consum-
ers.

Blended Learning - It combines online digital media with traditional classroom methods.

Brainwork Assignment Preparation Checklist (n) - A list of steps needed to be undertak-
en by the educator to prepare a comprehensive brainwork task.

Case Study - A process or record of research into the development of a particular person,
group, or situation over a period of time. [Oxford languages, URL: https://languages.
oup.com/google-dictionary-en/] A document which can be used in classrooms in the
form of a “teaching” case study. The case method is a teaching approach that uses deci-
sion-forcing cases.

Clickers - Clickers are an interactive technology that enables instructors to pose questions
to students and immediately collect and view the responses of the entire class. The sys-
tem instantly collects and tabulates the results, which instructors can view, save, and (if
they wish) display anonymously for the entire class to see.

Coaching - Coaching is a pedagogical technique that leads to a student-centric learning pro-
cess where the teacher takes the role of a coach to co-create learning goals and facilitate
the learning process.

Co-coach - A teacher with some experience on design thinking or innovation processes. He/
she is a buddy teacher to the main course teacher.

Co-curricular squads (n) - Co-curricular clubs for singing, dancing, acting, photography,
animation, sports, etc.
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Cognitive Reflections - It is a questioning situation to compel a person to rethink and re-
flect on the acquired information and knowledge.

Co-learning - Co-learning aims at the collaborative construction of knowledge, in which
co-learners are able to expand their social networks, integrate open learning with collec-
tive research and co-author collaborative productions.

Collaborative Learning Activities / Intra-Group Discussion - It is an environment to en-
hance the individual thinking ability in a group setting, following the group norms and
social norms.

Competent - Independently fills & compiles the students’ assessments following the set pat-
tern or procedure and different tools and techniques used for the same. Can independent-
ly correct the notebooks of the students and frame the question paper as per the bloom’s
taxonomy.

Competitive Debate - In competitive debates, teams compete against each other and are
p g
judged the winner by a list of criteria that is usually based around the concepts of “con-
tent, style, and strategy”.

Computational thinking - Computational thinking allows us to take a complex problem,
understand what the problem is and develop possible solutions. We can then present
these solutions in a way that a computer, a human, or both, can understand.

Concept - An abstract idea. A unit of knowledge created by a unique combination of char-
acteristics (ISO 1087-1:2000, 3.2.1).

Concept Formation - A teaching strategy for gaining understanding of a notion (or idea)
by studying, analysing, categorising a small set of examples of the concept.

Daily Teaching Nib - It is an academic tip which fosters Pre-Service and In-service teachers
to use different pedagogies in their classrooms as a part of teacher’s toolkit. This will help
to enhance their teaching experience and will help in engaging the students in their class-
es positively.

Decomposition - The process of breaking down complex problems into smaller, more man-
ageable parts. With decomposition, problems that seem overwhelming at first become
much more manageable.

Deduction - The process of drawing logical conclusions that are specific in nature through
the method of reasoning.

Deep Learning - Deep learning engages students as active members in knowledge-co cre-
ation, wherein students” skills and knowledge are simultaneously developed. The core
skills that are developed include skills to learn-unlearn-relearn, communication skills,
global citizenship, creativity, critical thinking.

Design thinking - Design thinking is a method to solve modern and wicked problems and
challenges from the user’s perspective. Wicked problems are complex problems that re-
quire creative and critical thinking skills to solve.

Dictogloss - It is a classroom dictation activity where learners are required to reconstruct a

short text by listening and noting down key words, which are then used as a base for re-
construction.
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EduScrum - EduScrum is a learner centric training program which includes group work
and collective intelligence. It helps in learning strategies and optimize time spent in train-
ing. Its main benefit includes higher learner motivation as well as speeding the learning
process.

Entry Behaviour - Entry behaviour includes the prerequisite knowledge, attitudes, or skills
which the student already possesses that are relevant to the learning task or subject mat-
ter and that may be required to be demonstrated before beginning of the module.

Experiential learning - Learning by doing. The learning process where students learn by
performing tasks practically and reflecting upon their experiences.

Expert - Expert’s performance is marked by effortlessness and fluidity guided by intuition.
Skills become part of experts. There is no need for conscious decision-making or prob-
lem-solving unless a novel situation is encountered.

Evaluation - It is the third stage of FIESI Model which involves the critical thinking to eval-
uate creatively generated ideas generated through ideation to make it feasible.

FIESI Model - FIESI Model is designed to develop productive thinking ability that com-
bines creative thinking and critical thinking.

Formative Debate - A flexible teaching strategy where a teacher or a group of teachers can
adopt debate within their lesson as an educational tool. The arguments and themes of
the debate must touch back on course themes, and students must base their arguments
on course materials as well as their own research to be effective.

Foundation - It is the first stage of FIESI Model in which the teacher motivates students to
get engaged in the content by manipulating their prior understanding and teach them
with the help of student centric strategies like, activities, demonstration, and teaching
with technology.

Global skills - Global skills are those skills that enable us to operate in an international con-
text. These skills include cultural awareness, language and communication skills, inter-
national commercial awareness and networking. Global skills encourage sensitivity to
the needs of others, problem-solving, and how to communicate effectively with those
from different cultures.

Group Conduct Document - It is a document drafted collaboratively by the team that has
all the principles that the team members can use to distinguish right from wrong — it
is a written collection of rules, principles, values, expectations, and behavior that the
team considers fundamental to their success.

Group Process - Group process refers to how team members work together to get things
done.

Head and Tails - A title of a tool for the development of critical thinking which is based on
the activity of coin flipping: a head is the front side of a coin; a tail is the backside of a
coin. This tool serves as a dynamic and functional tool for enhancing students’ critical
thinking.

High-impact experience - An educational experience in which students actively pose and
solve problems, work collaboratively in a community of peers, experience real-world ap-
plications of knowledge, and reflect on their own learning processes.
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Ideation - The second stage of FIEST Model is the ideation. It emphasizes creative thinking
with the help of strategies like, creative writing, SCAMPER, cognitive questions, and
brainstorming.

Implication - It is the fifth stage of the FIESI model where the created ideas are implied in
real life situations to get value from it.

Inclusive (adj.) - Including or taking everything into account.

Inductive thinking - In inductive reasoning, we begin with specific observations and mea-
sures, begin to detect patterns and regularities, formulate some tentative hypotheses that
we can explore, and finally end up developing some general conclusions or theories.

Industry 4.0 (n) - Also called the Fourth Industrial Revolution, the term refers to the idea
of the cyber-physical transformation of manufacturing.

InnoFlash Process - During the JAMK InnoFlash course, students solve real working life
problems in multidisciplinary student teams. It’s part of JAMK mandatory course work.
In The Innoflash course, the students are required to apply their 21st century skills.

INSERT Method - INSERT method (Interactive Noting System Effective Reading and
Thinking) — founded by Vogan and Estes developing critical thinking ability in reading
scientific texts. This method visualizes the process of knowledge accumulation from
known information to the new one. Student can mark text or information as following:

v” — already know, “+” — new information, “~” — had another idea, “?” — unclear, and
needs to be clarified.

Instructional Aids - Any material or device used to assist the teacher in preparation and
presenting the lesson and facilitating the learning of the students.

Inter Group Sharing - Sharing of information among different groups for the purpose of
developing creative and critical thinking.

Intersubjectivity - Intersubjectivity is the process wherein two participants begin a task with
different understanding and arrive at a shared understanding.

Iterative - Iteration is the repetition of a process to generate a sequence of outcomes.

Kolb’s learning cycle - Kolb’s learning cycle is a transformational learning process that in-
volves four stages, namely: concrete learning, reflective observation, abstract conceptu-
alization, and active experimentation.

Learner autonomy - A condition of taking responsibility and being accountable for one’s
learning, focusing on the goal one needs to achieve, being actively involved, taking in-
dividual decisions according to one’s necessities and preferences.

Learners’ preparedness - A state of being ready to make decisions with reference to the pre-
viously gained knowledge.

Level playing field (n) - A situation where everyone has a fair and equal chance to succeed.

Long-term memory - Long-term memory consists of memories that the brain has stored

over an extended period of time. These memories can be from an hour ago or from de-
cades earlier.

Lotus Blossom method - The Lotus Blossom Technique is a structured brainstorming ex-
ercise used to expand on a central idea or problem. Teams place the original problem
statement in the center box in a 3x3 matrix, then add related themes or elements of the
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problem in the 8 boxes surrounding it. [https://thoughtegg.com/lotus-blossom-cre-
ative-technique/]

MAX - MAX is an acronym that stands for the three steps of the teaching framework: Mo-
tivation, Acquisition, and Extension. It is a tool to develop students’ analytical and re-
flection skills when analysing, synthesizing, and evaluating the information obtained.

Model of Productive Thought of Douglas P. Newton (2017) - It is a structured approach
of solving problems or generating creative ideas.

Muddy cards - It involves — finding the “muddiest” point of the lecture — students give feed-
back to analyze, increase learning retention and determine gaps in their comprehension
— students are asked to reflect what they have learned - they write down the most unclear
points of the lecture. The instructor may correct misconceptions by the next class or use
the cards in seminars.

Multiculturalism - Multiculturalism describes the way a given society deals with cultural

diversity.
Multidisciplinary (adj.) - Merging or involving various academic disciplines or subjects.

Multi-perspective Teaching (n) - An educational approach that considers different perspec-
tives of learners.

Natural semantic categories - The combination of a set of semantic primes each represent-
ing a different basic concept, residing in minds with a propensity to acquire certain ba-
sic concepts, and a common set of rules for combining those concepts into meaningful
messages, constitutes a natural semantic concept.

Novice - The novice’s actions are guided by rules and a set of objective facts and features re-
lated to the skills. There is little consideration for the context of the actions.

Open Book Environment - An open book environment helps students to acquire new
knowledge, to solve problems and make intelligent decisions. It helps students to per-
form well in the Open Book Examination.

Open Book Examination - An assessment practice wherein students are allowed to refer
either to class notes or a memory aid or a textbook, or any other approved material while
answering questions.

Open Ended Instructions - Open-ended tasks have more than one right answer, solution
or outcome and can be completed in more than one way. They can take the form of
statements, questions, tasks, projects, or teaching methods. Different learners may use
different types of thinking; and there are no predetermined correct outcomes.

Pattern recognition - Pattern recognition means recognizing patterns. Specifically, with
computational thinking, pattern recognition occurs as people study the different decom-
posed problems.

Pedagogy - Pedagogy helps in deciding the teaching strategies, teacher actions and decisions
by taking into consideration theories of learning, understanding of students and their
needs, and the backgrounds and interests of individual students.

Peer Teaching - It is a method of teaching, where a student teaches another student, where-
in the former will be an expert and the latter a novice. This is based on the belief that
“To teach is to learn twice” (Collins).
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Perspective (n) - A particular way of regarding or viewing things, based on one’s experienc-
es, likes, or dislikes.

Phenomenon - A fact or situation that is observed to exist or happen, especially one whose
cause or explanation is in question.

Productive Thinking - It is the cognitive ability of solving problems through a process of
combining creative thinking and critical thinking.

Proficient - This stage is marked by the emergence of intuitions or know-how (procedural
knowledge). Proficient performers are able to act without conscious deliberation since
they can recall similar situations in the past and the course of actions taken that were
proved effective.

Psychomotor Domain - The psychomotor domain includes physical movement, coordina-
tion, and use of the motor-skill areas. Development of these skills requires practice and
is measured in terms of speed, precision, distance, procedures, or techniques in execu-
tion.

Questions of Cognitive Conflicts - It is a questioning situation to create conflict on the
acquired information and knowledge for the purpose of compelling a person to think.

Reflection theory - Critical analysis and evaluation of one’s learning experiences.

Reflective learning - Reflective learning involves students thinking about what they have
read, done, or learned, relating the lesson at hand to their own lives and making mean-
ing out of the material. It’s more than just memorizing some facts, formulas, or dates.

Reinforcement - Reinforcement is used to help increase the probability that a specific be-
haviour will occur in the future by delivering or removing a stimulus immediately after
a behaviour.

Reproductive thinking - Reproductive thinking is associated with chained behavior or rep-
etition and ultimately leads to rote learning.

Research (n) - The in-depth or thorough study of a subject.
Rote-memorisation (n) - The process of memorising information on the basis of repetition.

Scaffolding - Refers to the successive levels of temporary support provided to the In-service
teacher and pre-service teacher that helps them to reach higher levels of comprehension
and skill acquisition that In-service teacher and pre-service teacher would not be able to
achieve without assistance.

Seating plan (n) - (here) A diagram or a set of spoken or written instructions that directs
where students should take their seats.

Short-term memory - Short-term memory, also known as primary or active memory, is the
capacity to store a small amount of information in the mind and keep it readily available
for a short period of time.

SMART goals (n) - Goals that are Specific, Measurable, Attainable, Relevant, and Time-
Bound.

Socio-pragmatic skills - Socio-pragmatic strategies are those based on social and cultural
considerations that are needed for comprehending any piece of discourse and the related
speech acts including politeness issues, gendered language use, the nature of power rela-
tions, and distance.



313

Sprint - The heart of eduScrum is a sprint, a composite set of learning materials that ensure
that the learning objectives are achieved. A sprint can be a context-rich lesson series, a
project, a chapter from a book and so on. In general, a sprint will coincide with the length
of a semester or period, although this is not a requirement. A sprint has a pre-set time
box (period) of approximately seven weeks.

Stabilization - It is the fourth stage of FIESI Model that helps students in stabilizing the
concepts acquired through the previous stages of the model.

Student-led recitations - Student-led recitations (Ticking) — appropriate for use in teaching
problem solving, first used at Royal Institute of Technology (KTH) in Stockholm. For
weekly recitation sessions students are asked to work through a set of problems. At ses-
sion students tick on the list which problems they are prepared to present, solve, explain,
and lead the classroom discussion. Students need to tick at least 75% of problems to pass
the course. Students spend time on tasks, are active, reflect on how to explain the meth-
ods and argue on problem-solving strategies.

SWOT analysis - A SWOT analysis is a technique for assessing four aspects (Strengths,
Weaknesses, Opportunities, and Threats) of your process, project, organization, or per-
sonality.

Teachers’ Excel Sheet - A quarterly e-newsletter dedicated to sharing resources in teachin 5
q y ) 8
pedagogies, learning and assessment.

TEAL - Technology-enabled active learning is a teaching format that merges lectures, sim-
ulations, and hands-on desktop experiments to create a rich collaborative learning expe-
rience. It can be categorised as Soft Teal and Hard Teal.

TED-Talk - Eight-minute video-recorded speech on different topics.
Thinkx Model of Tim Hurson (2007) - The Productive Thinking Model (thinkx), devel-

oped by Tim Hurson, is a structured approach to solving problems or generating creative
ideas.

Value creation pedagogy - Value creation pedagogy is when teachers let their students learn
by applying their competencies (future or existing) to create something of value to at
least one external stakeholder outside their own group, class, or school. The value that
students create may be social, economic, or cultural.

Visual diagrams - Includes mind map, Fishbone diagram, Venn’s diagram, etc. These meth-
ods help to develop students” analytical and critical thinking abilities and reflection.

Vocational inclinations (n) - Strong dispositions to follow a specific career or activity.

WSD - World School Debate format, one of the most common competitive formats gener-
ally adopted in international tournaments and olympiads.

ZPD - Zone of Proximal Development is defined as the difference between Pre-service and
In-service teacher’s actual skill level as determined by independent teaching and the
Pre-service and In-service teacher’s potential skill level as determined through hand hold-
ing and in collaboration with more capable peers.
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tions to the field of education are admired and lauded by her counterparts
across her country. As the visionary Director of Chitkara International
School (Chandigarh & Panchkula), India, she holds a supremely rich ex-
perience of over 20 years in the educational field and remains associated
with some of the most renowned educational initiatives and practices un-
dertaken within the educational sector. Dr. Chitkara’s love for education
and immense knowledge, in fact, spring from her extraordinary academic
CHITKARA c‘“'!‘:g:“gf‘i”% experiences and credentials, which include Master of Education (M.Ed.),
Master of Commerce and Business Administration and Doctor of Philos-
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ophy (PhD). Her awe-inspiring research work in school-based assessments
has effectively helped her institution come up with some of the most cele-
brated assessment tools like Open Book Revisions (OBRs) and Brainwork.
Over the years, Dr. Chitkara has worked dedicatedly to create a sense of
integrity, dignity and confidence among young learners so that they are
ready to face life's challenges, which remain unique and totally distinct in
Industry 4.0. Furthermore, Dr. Chitkara is an external expert for the Board
of Studies of Bachelor of Education (B.Ed.), Master of Education (M.Ed.),
B.A./B.Sc. Psychology and M.A./M.Sc. Psychology at Chitkara College of
Education and Chitkara College of Counselling. She has been chosen among
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"33 Young Rising Stars of Indian Education" by Education World and been
awarded by numerous notable government and private bodies, all of which
remain testaments to her commitment and passion towards school educa-
tion and illustrate how by her judicious dispensation of knowledge, she has
gained momentous success in all her endeavours.

Presently, through her significant insights and contributions to the chapters
on Brainwork, Multi-Perspective Teaching (MPT), Integrated and Interac-
tive Lesson Plan, and The Teaching Interplay for Honing Analytical, Crit-
ical and Creative Thinking Skills, Dr. Chitkara intends to stimulate a
tech-savvy, innovation-loving, and research-centred educational landscape,
where all kinds of learners are able to leverage the merits of education and
gain core employability skills to thrive in Industry 4.0.

Parul Sood - Dr. Parul Sood is a mother, friend, writer, and educator, who has been involved
in the field of Teacher Education for more than 20 years. As the Assistant
Dean of the illustrious College of Education, Chitkara University, Punjab,
India, Dr. Sood embodies a reflective leader and innate learner and works
dedicatedly towards edifying aspiring and in-service teachers for the ulti-
mate elevation of young students. Among her many academic milestones
| remains a rather impressive series of scholarly qualifications, which include
a PhD in Education, a Master’s Degree in Philosophy, a Master’s Degree in

al Mathematics, a Master’s Degree in Science in Environmental Education,
i and Master’s and Bachelor’s Degree in Education. Dr. Sood, through her

invariably riveting books and journals, has often brought into light the
multiple facets of a truly successful teacher in today’s excessively dynamic
world. Presently, with her chapters “Integrated and Interactive Lesson Plan”
and “The Teaching Interplay for honing analytical, critical and creative
thinking skills - Instructing to Learn with In-service and Pre-service Teach-
er”, Dr Sood takes ahead her mission of nurturing independent, confident,
tech-savvy, and well-informed instructors and further restates her belief in
the inseparability of learning & teaching as well as the merits of observa-
tion and teamwork for superlative teaching performance.

Patrizia Fazzini - Graduated in Education sciences and Italian Literature, she has been teach-
ing Italian language, Italian Literature and History at the Liceco Candiani
Bausch in Busto Arsizio since 1992. In charge of the Educational offer, she
contributed to the definition of the Liceo as High School of Arts in a glob-
al sense (Art, Design, Architecture, Visual Art and Media, Graphics, The-
atrical acting, Scenography, Dance and Music) unique in Italy. She orga-
nized Teacher training and updating in the field of Art Therapy and
Contemporary History - focused on the Second World War and genocides.
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Patrizia Garista - Patrizia Garista, holds a BA Educational Sciences and a PhD in Health
Education, and has been Full time Researcher in General Pedagogy at the
National Institute of Documentation, Innovation and Educational Research
(INDIRE) since 2014. She is an adjunct professor of Social Pedagogy and
Life-long learning at the University of Perugia where she has been collab-
orating in publishing, research, and training activities of the Research Cen-
tre on Health Promotion and Education since 2001. She has been collab-
orating with EuropeanTrainingConsortium. Her research interests are
focused on the connection between wellbeing and life-long learning; resil-
ience and salutogenic pedagogy; social justice, empowerment, and sustain-
ability; narrative and art-based research methods for teaching and learning;
reflective practices.

Piyusha Sharma - Piyusha Sharma is a self-motivated, often unconventional young educa-
tor who found her passion for creating strong, stimulating pieces of writing
while teaching the students at middle and secondary level of learning at
Chitkara International School, India. Ms. Sharma enjoys reading inspiring
texts, when not writing, and holds a Bachelor’s Degree in Commerce, a Post
Graduate Diploma in Business Administration (Finance) & a Master’s De-
gree in Political Science. Her academic experiments in her English class-
rooms over the years have helped her conclude the existent needs of learn-

ers, which she considers to be outright distinct & diverse. Through the
g s chapters, Brainwork & Multi-Perspective Teaching (MPT), Ms. Sharma
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aims to spur on the vision of her organisation, which promises the success
of all school students, amid the otherwise competitive & dynamic world.

Pratibha Patankar - Dr ( Mrs ) Pratibha Subhashchandra Patankar is a Professor and Head
of the Department of Education, Shivaji University, Kolhapur, Maharash-
tra (India). Her qualification is M.Sc. (Zoology), M.Ed., M.A (Philosophy),

M.A (Subject Communication), M.BA (Higher Education). She has a
Teaching Experience of 36 years at School, Junior college. Undergraduate
and Postgraduate level of Teacher Education, she has published 70 research
articles and papers in Books and Journals and Edited 3 books, completed
2 UGC Projects as Principal Investigator and Co-investigator, ICSSR, and
12 Minor Research projects sanctioned by Centre of Distance Education
Shivaji University, Kolhapur Zilha Parishad, Mahatma Gandhi National
Council for Rural Education (Under MHRD). Under her able guidance
20 students have completed Ph. D and 11 students M. Phil and currently
6 students are working including two foreign students. She is Academic
Council member of Shivaji University Kolhapur and Autonomous Maha-
vir college in Kolhapur.
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Dr. Sangeeta Pant - Dr. Sangeeta Pant is a woman with many hats - a sterling teacher, a can-
did writer and an exemplary leader who started her journey in the field of
education back in 1989 and ever since, there has been no looking back. As
the Dean of the College of Education, Chitkara University, India, she remains
the driving force behind the distinct Teacher Education Program at her uni-
versity and contributes significantly towards facilitating the university's ped-
agogical processes. Dr. Pant's incredible mastery in varied fields can be as-
cribed to her noteworthy academic qualifications, which include the Master

al of Arts (M.A. degree), Master of Education (M.Ed. degree) and Doctor of
STEARA Philosophy (PhD) in Education. She is the Editor of Chitkara University’s

journal viz. “Issues and Ideas in Education” and also an integral member of
the Editorial Board of the prestigious “Baltic Journal of English Language,
Literature and Culture”. For her organisation, she further stands as the Co-
ordinator of the “Content and Language Integrated Learning” project, and
“Mitigate the Impact of Fourth Industrial Revolution on Indian Society: Ed-
ucation Reform for Future and In-service School Teachers” project, both of
which have been co-funded by the Erasmus+ Programme of the European
Union. Dr. Pant's long-standing engagement in writing can be traced through
the scores of thought-provoking articles that she has created so adeptly over
the years for reputable Hindi newspapers and other coveted organisations.
Through her chapter "Integrated and Interactive Lesson Plan" in this hand-
book, Dr. Pant seeks to render some truly unique and effective tips for excel-
lent content delivery to both the in-service and pre-service teachers and fur-
ther encourage them to follow a strong outcome-based educational approach
to ensure the success of the learners of Generation Alpha.

Sanjeev Sonawane - Prof. Sanjeev is a multi-faceted presence in the fields of teacher education
and higher education who has worked in the capacity of teacher, administra-
' tor, researcher, and author. He began his career as a mathematics and science
s teacher at a school and rose through the ranks to become a Senior Professor
at Savitribai Phule Pune University in Pune after a 35-year journey. At Sav-
| itribai Phule Pune University, Prof Sonawane has served in multiple promi-
nent positions including Dean, HOD, Director of School, member of the
management council, and researcher. As a researcher, he is credited with the
successful completion of National and International research projects funded
by ISRO, ERASMUS+, Indo-Norway Higher Education Council, India-Aus-
tralia council, RUSA, and PMMMNMTT. Currently, he is heading interna-
tional projects like UTC Force, Tunning India, and EDUREFORM at the
University. His contributions in the field of education have been honored by
the Linnaeus Palme Teacher Exchange scholarship (2003 & 2010) by Govt.
of Sweden, The NCPEDP Mind Tree Helen Keller National Award 2012,
and the Award of Eminence IATE, 2019. He has authored 17 books in the
domain of Education and Physical Education, all of which are highly refer-
enced research publications with high h & i index.
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Séren Schiitt-Sayed - Séren Schiitt-Sayed (Dr. phil.), born in 1979, is a senior engineer at
the Technical University of Hamburg in the Institute for Technical Educa-
tion and University Didactics. He is a graduate of the teacher training pro-
gram for the upper level at vocational schools in the subjects electrical en-
gineering and business administration and has taught for two years at a
vocational school. His research areas include vocational education for sus-
tainable development, professionalization of vocational school teachers, and
teaching/learning research in industrial-technical subjects.

.
P Universitst Hamburg

Vaibhav Jadhav - Dr. Vaibhav Jadhav is a teacher educator, trainer, and academic- research-
er in the areas of Education and Literature. He obtained his Ph.D. from
the Regional Institute of Education [NCERT], Bhopal, and was awarded
the prestigious C.V. Raman PostDoc Fellowship by UGC, New Delhi in
2016, and completed post-doc research at the University of Massachusetts,
. Amberst, the USA in 2017. He has worked on many national and interna-
tional research projects like Governance & Leadership in Higher Education
of India funded by NUEPA, UNESCO-Bangkok project on Telecollabo-
ration in Teacher Education, IUCTE-MSU Barada funded project on
e-Governance in Universities of western India, and Digital Citizenship Ed-
ucation funded by UPE Phase II- SPPU, etc. He is currently employed as
Assistant Professor at the Department of Education and Extension, Savit-
ribai Phule Pune University, and is working on multiple international proj-
ects on Teacher Education with South-Eastern Norway University, Norway,
Tuning India Project with the University of Deusto, Spain, and NOTED
Project funded by Government of Norway, Blended Intensive Study Pro-
gramme in Pune, and Oulu (BISPPO) project with Oulu University, Fin-
land funded by TEAM Finland Knowledge Program. His ongoing project
is EDUREFORM with the European Union. His areas of interest include
Information & Communication Technology, Global Citizenship Educa-
tion, Educational Technology, and Philosophy of Education.
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Vidyanand Khandagale - Dr.Vidyanand S. Khandagale has immense interest in collabora-

tive research activities. Being awarded as Junior Research Fellow, UGC in
Education and has been awarded PhD in Institutional Effectiveness, from
University of Mumbai, started his career in academics as lecturer at Depart-
ment of Education, SNDT Women University, Churchgate, Mumbai and
later joined the Department of Education of Shivaji University, Kolhapur.
He has to his credit research papers/articles along with 2 Major Research
projects and 7 Minor Projects having transdisciplinary approach. His re-
search areas are Management and Economics of Education, Science Edu-
cation and E-Education. He is a Master trainer of Learnwise and active
member of various professional associations and has been contributing to
various administrative and extension activities of the University.

Wilko Reichwein - Prof. Dr. Wilko Reichwein is currently a visiting professor at the Insti-

.
P Universitst Hamburg

tute for Vocational Education and Work Studies at the Technical Univer-
sity of Berlin. While working as a teacher at a vocational school, he started
working on his dissertation on vocational education for sustainable devel-
opment. After working as a research assistant in the field of education for
sustainable development and teacher professionalisation within the frame-
work of the German teacher education quality campaign, he was a visiting
professor at the Institute for Vocational Education and Business Adminis-
tration at the University of Hamburg. His main areas of research are Voca-
tional education and training for sustainable development, digitalisation
and its impact on VET, didactic and methodological innovations in higher
education teaching and networking of subject didactics and related science
discipline in teacher education.
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