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Abstract: Teaching has no readymade template which can be used by the teachers. Teachers
need to know their learners very well. Teachers must understand their strengths and weaknesses
as well. They can develop their teaching style by capitalizing on their strengths. If a teacher has
a good modulating voice then this can be used effectively for transacting a lesson plan. But only a
well informed teacher can make the final decision which again can be re evaluated. A teacher
becomes a better decision maker by improving his ability to make sound and apt judgements,
through reflection. In teacher education institutions, pre-service teachers must be given
opportunities to express their assumptions about children, beliefs about knowledge and processes
of learning. Reflection on one's own work is a key component of being a professional (Schon,
1983) and is essential to teacher education. Today, science teaching and learning is no longer
restricted to experiments and demonstrations. Analysis, synthesis, inquiry and metacognition are
important dimensions of science teaching-learning process. Science teachers across the country
need to be able to use these techniques in their classroom pedagogy to provide every learner with
optimal learning environments.

This paper discusses how pre-service teachers in Army Institute of Education, were given
orientation to reflection as an important pedagogy. Pre-service teachers were instructed to
maintain a reflective diary based on their school life experiences. 34 pre-service science teachers
were given certain broad areas to focus on during their reflective writing. This paper examines at
the change in the beliefs of the pre-service teachers about nature of children, knowledge and
processes of learning. The study shows that science pre-service teachers are better reflective
practitioners after undertaking the reflective diary activity.

Keywords: Pre-service teachers, Classroom pedagogy, Reflective diaries, Reflective writing.

Introduction

Pre-service teachers, when get enrolled in teacher education course, bring with them a
number of assumptions about the learner, teaching and the institution. Pre-service
teachers in teacher education have already had experience of schooling as desired and
designed by third person perspective. Due to elongated experience under the thumb of
third person perspective in an institutionalized atmosphere and other reason, every
novice adult learner internalized certain assumptions, and beliefs regarding human
nature, human being, knowledge, learner, learning, schooling and normative structure of
institution and intentional states of individual. These assumptions that have been
crystallized shape the practices and relations of individuals with human beings, material
and morals.
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For example, during their school days, pre-service teachers may have experienced
educational settings which reinforce the notion that learning means knowing the right
answer. Their classroom experiences could be characterized by the use of worksheets,
and other product oriented forms of assessment, an emphasis on external forms of
motivation such as grades, and other strategies to control their behaviour. They may not
have experienced classrooms where they were encouraged to solve their own problems,
develop their own questions & search for answers, or use critical analysis & reflection to
develop their own ideas about issues, the use of diaries, and discussion of their daily
classroom achievements and failures. The teacher education curriculum must provide
pre-service teachers opportunities to reflect on their assumptions about children, beliefs
about knowledge and processes of learning. Teacher education programme being a
course of and on process set a new process of unearthing unconscious, conscious
assumptions and beliefs to the fore and provide opportunity to every leamner to reflect on
one’s assumptions. '

This paper discusses how 34 pre-service teachers in Army Institute of Education, were
given orientation to reflection as an important pedagogy. Pre-service teachers were
instructed to maintain a reflective diary based on their school life experiences. This
paper provides a framework for inclusion of reflection in teacher education curriculum.
Reflective practices on one side can help the pre-service science teachers in having a
dialogue with oneself and later as a regular teacher knowing the pre existing ideas of
learners. This will help pre-service science teachers in understanding their own
assumptions and beliefs and to also realize the need for further improvement.

Research Questions
The research questions that guided this study are:

1. What was the change in the beliefs of the pre-service teachers related to nature of
learner, knowledge and the learning processes after writing their reflective diaries?

2. What are the bigger ideas exemplified by the comments recorded in the reflective
diaries by the pre-service science teachers?

The answers of these questions will help teacher educators as well as teachers in
developing and adopting different reflection tools or instruments like reflective diaries.
The answers of these questions will help in the effective integration of reflective
practices in teacher education curriculum. Reflective practices will help teachers become
aware of their existing ideas about knowledge, children and other teaching related issues.
This self understanding will later improve their ability to understand their learners better
because as learners they process their work, assessing and reconsidering for improved
performance, that is, ‘doing things right’. This is called reflective learning for
improvement.

2 |18
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Theoretical Underpinnings

‘The importance of integrating experience with reflection was introduced by Dewey
(1933), who explained the complexities of learning from practical experiences and the
need for teachers to develop a capacity for reflective action. Shulman (1987) was among
the first advocates who called for teacher education programs to assist prospective
teachers in connecting theory and practice through reflective opportunities. Zeichner and
Liston (1987) and Smyth (1989, 1992) called for critically reflective practitioners who
were willing and able to reflect on the reasons and consequences of their actions.
Prospective teachers must become aware of how their thinking, beliefs, and values
impact their actions (Ross, Bondy, & Kyle, 1993) and have methods for evaluating
instruction and a process for applying the knowledge they receive in their preparation
programs (Dieker & Monda-Amaya, 1997). Reflection is the interaction of experiences
with analysis of beliefs about those experiences (Newell, 1996), a developmental
process resulting in more in-depth and sophisticated reflection over time (Pultorak,
1996).

To facilitate the development of the process of reflection and reflective learning during
training, many professional education programmes engage students in writing reflective
journals as one of the learning activities (Conner-Greene, 2000; Patton, Wood &
Agarenzo, 1997, Woodward, 1998). The literature indicates that reflective journal
writing enhances reflection, critical thinking, integration of theory with practice, and
promotes professional growth (Brown and Sorrell, 1993; Callister, 1993; Kea & Backon,
1999; O’Rourke, 1998; Patton, Sinclair & Woodward, 1997). As an assessment method,
reflective journals do not only provide evidence of understanding of content knowledge,
reflection, professional judgment and application, but also enhance critical self-
reflection and self-awareness (Biggs, 1999; O’Rourke, 1998), and improve student
assessment performance (Conner-Greene, 2000).

Although a few studies have shown that the majority of students are writing highly
reflective journal entries (e.g., Sumsion and Fleet 1996; Williams et al., 2002) but a
large number of research studies show a more troubling picture, revealing that the large
majority of students are writing merely descriptive accounts of events (e.g., Minott
2008; O’Connell and Dyment, 2004; Richardson and Maltby 1995; Wessel and Larin,
2006. This study was planned to get an insight into the thinking of pre-service science
teachers during their school life experience of three years.

Method

The most common way of capturing learning is to use a reflective journal or diary. This
approach is encouraged because it not only records events and reactions to them, but
also helps to provide a different perspective or clarity to any initial thoughts. Additional
benefits include:

¢ method of storing new ideas, insights, and understanding,
e increasing ‘ownership’ and confidence,

TS | 3
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® developing questioning, problem solving and critical thinking skills,

e allows expressions of intuition, creativity and emotion,

e clarifies achievements, professional goals and career aspirations,

® can be integrated into learning sets and other types of collaborative learning.
(Surgenor, 2011)

Science pre-service teachers were asked to reflect on their classroom experiences each
day and to write about them freely. This can be considered as ‘guided reflective activity’
by pre-service teachers. They were to review events that went well and those that did not
and to try to explain why the events turned out as they did. They were encouraged to
express their feelings about the day and the people involved.

I. General Discussion

Before starting this reflective diary writing activity, pre-service teachers had a
general discussion with the researcher. The purpose of this discussion was to get an
idea about their beliefs about the nature of the learner, learning and assessment etc.

II. Guided Reflective Diary Entries

In their diaries, pre-service science teachers were expected to write about:

1. Background Information.

2. Writing about ten major concerns — Write your ten major concerns before
commencement of teaching like: discipline, maintaining relations with students,
faculty members etc.

3. Reflective Diary (day-to-day basis).

Instructions given to pre-service science teachers in writing their diaries were:

4 |TS
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e Recall, review and reflect on the day’s events.

e Experience release from the emotions of the day.

e Work at solving problems that they face.

e Cope with relationship issues, with students or others.
e Share thoughts and feelings with their supervisor.

e Recognize and record their growth as professionals.
(Schwebel, S.L. & Schwebel, D.S. 2001)

4. Summing Up
o Reflective Diary writing was followed by.
IIL. Filling a Questionnaire (developed by the researcher)
IV. Personal Interviews
VI. Analysis of an Exemplar Reflective Diary
V. Analysis of all the Reflective Diaries to identify bigger ideas.

The analysis of the reflective diaries was initiated by organising the reflections of
the pre-service teachers. Then an effort was made to find common themes among
all these comments. Then researcher tried to see if there is anything in common.
Researcher tried to identify big ideas exemplified by these comments. Can these big
ideas be linked to 10 major concerns of the teachers?

Sample

The sample consists of 34 science pre-service teachers of Army Institute of Education,
Delhi Cantt, New Delhi, India. The respondents were 34 pre-service science teachers in
a one-year teacher preparation programme conducted at the Army Institute of Education,
Delhi Cantt, (affiliated to I.P. University). All the respondents were army dependents. A
majority of the respondents (85.3%) were female. These respondents taught chemistry as
well as biology during their school life experience. On the basis of their educational
background respondents were categorised as general science graduates (50%), chemistry
postgraduates (22%) and biology postgraduates (28%). Most of those science pre-service
teachers (95%) were young with a few life experiences.

The reflective diaries were maintained by the pre-service science teachers during the
school life experience of the 2010-2011 academic years. School life experience/school
teaching practice is an important component of pre-service teacher education
programme. Pre-service teachers visit nearby schools allotted to them along with their
supervisors. They visit their school three times in a week and minimum number of
school teaching practice days are 40. They maintained their diaries during school life
experience (Oct. to Jan.) and submitted it in the month of Feb. 2011.

TS | 5
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Analysis of the Reflective Diaries

L

1L

General Discussion

During general discussion before starting reflective diary writing activity, most of
the pre-service teachers were quite vague about nature of learner, classroom
management strategies, time management, need for content mastery, introduction of
the lesson plan, activities and stimulus variation. Hardly any teacher had
understanding about the thinking capabilities of their learners.

Ten Major Concerns of the Science Pre-service Teachers

The ten major concerns (in order of their preference) identified by the science pre-
service teachers are:

1.

| TS

Uncertainty about What to Expect: Most of the pre-service teachers had the fear
of unknown. They were not aware of the expectations of others from them. They
were worried more about the type of school they will be put into. They were also
worried whether they will be able to bring a sense of moral well being into their
students? Will they be able to put their ideas and their methods of teaching into
actual practice? Will they be able to come up to the expectations of their
supervisors? Will they be able to help their students in their thinking and
learning process?

. Discipline: Being from Army background, discipline was their major concern.

Most (70%) of them felt that discipline can make life smooth and well
structured. So, they wanted their practice teaching school as well as their classes
to be taught to be well disciplined.

Relationship with Students: Having a good rapport with the students was their
another concern. Most of them wanted to be a firm yet friendly. They were
apprehensive about striking a balance between the two.

Relationship with Staff Members: Pre-service teachers considered this to be an
important concern because only school teachers would have allowed them to use
their own methods/styles of teaching.

. Methods and Motivation: Will I be able to incorporate some kind of fun in my

class? Will I be able to make my class interesting? Will my methods of teaching
motivate my students to try and learn new things? These were some of the
questions raised by pre-service teachers related to teaching method and student
motivation.

Resources Available: Will there be enough resources in the practice teaching
school allotted to me? Will I be able to get the laboratory facilities as well as
other required materials for teaching? Will the subject teacher allow me or
permit me to take the students to laboratory or do an activity in the middle of a
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class if and when needed? What is the condition of the library? Are plenty of
good books available for the students to read?

7. Self Image: Once school for teaching practice was allotted, then most of pre-
service teachers started feeling like a teacher. They felt the pressure of behaving
in a much matured way in front of their students. They felt pressurized to put
across themselves as well behaved, well mannered and tolerant teachers.

8. Lesson Plan: Pre-service teachers were expected to make lesson plans before
and during teaching practice. They had lots of concerns regarding this like —
Whether they will get enough chapters to make lesson plans as per the
expectation of the Army Institute of Education? Whether they will be able to
make lessons more interactive and implement the same in the class too?

9. Obtaining a Good Job after B.Ed: They also had this concern that whether they
will be able to get a good job after B.Ed. or not? Most of them were interested in
becoming self-sufficient after B.Ed.

10.Individual Attention to Each Student: Will my all the students be able to
understand the concepts if I come well prepared for the class/prepare teaching
aids? What can I do for the weak students of the class? Will it be possible for me
to manage the class and at the same time perform my job and duty as a teacher
who pays individual attention to each student? How to handle those students
who are not interested in studies? How to bring a positive change in their
behaviour?

III. Analysis of an Exemplar Reflective Diary

For detailed picture about sharing of school life experiences by pre-service science
teachers, one reflective diary of a student AB was chosen. Researcher found this
reflective diary to be the representative of the responses of the other pre-service
teachers. Therefore, this reflective diary was taken as the exemplar.

Case I AB

Class allotted VIIB
Subject Life Science
Chapters Taught 1) Weather

2) Climate and Adaptations of Animals to Climate
3) Respiration in organisms

TS | 7



Pre-service Science Teachers’ Diaries: Tools for Reflection

Month Topic Misconcep Problems Faced Strategies Lessons Learned Reasons to be
tions of Adopted Happy/Unhapp
Students y

October Weather Distinction | 1) At times, it 1) Quoting 1) To be patient

(Fig. 2) between becomes difficult examples with students.

_ climate to explain a from their They might

and concept to weak daily life not listen to
weather students, since .. you
was not they do not pay 2) Giving continuously
clear attention as it is 2?::::1;&& for which we .
difficult fi e
to underst(:ntc{l:hrg s delriye the gﬁ:wdn::dsgdarslg
concept. definition frequently so
: that it does not
2) The major get boring
pro'bler‘n isto with the
maintain the SHUAERES.
classroom
discipline since 2) Pictorial
the students pay depiction helps
attention for a in better
very little time. retention.

(Fig. 3) Adaptation 1) Some children 1) Use of 1) 1) © Use of
s and distract the class analogies Experith Encyc}olliaed
Migration and do not wish 1 mentation wi ia as we

- to study for 2) Idecided to newer good
themselves and take an methods. examples
do not let others Encyclopaedi made
to do as well. awithmeto | 2) Ineedto children

show pictures make myself enjoy the
2) Lack of resources of Red Eyed more audible o Jass and
and study Frog, and and a bit strict. there wasn’t
material for se‘_feral other 3 Aciaiibichen asingle
children. ;Tﬂ;t’l i and asa student
3) The library does Sisailar pmfesii;)na.l I :;:::;m
not have good . might
_books forg Aaprations evflhving, but deviated for
children to study. fm;rt;i:e as a regular a §i“z‘§le
’ biology AHRILS:;
teacher there
are things
which need to
be taken care
of.
4) The students
have learnt to
observe their
surroundings
but their
thinking power
is very poor.
5) Very few
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students ask
questions.
(Fig. 4) Respiratio 1) Students werenot | 1) Iexplained 1) Ineedto 1) © The
| nin able to visualise with the help always find a class now
Organisms shape and of the suitable uns
structure of yeast diagram of method to smoothly
while I was yeast. come down to since the
explaining their level. students are
fermentation in 2) Good familiar with
yeast. f:]assrm?m 2) Students my style of
interaction by remember teaching.
asking such things easier
questions when they are
which can written in the
make form of a flow
students chart.
think.
3) Imadea
model to
explain the
breathing
mechanism
in man.

November | Respiratio 1) Ina Govt. 1) Useof 1) Although, I 1) @ My
nin school, the different use a lot of students
Organisms exposure of strategies by teaching aids respect me as

students is very teachers was and at times teachers, and
less. appreciated real objects therefore I
. by students. also, but still I feel that I
2) Students at times ) have yet to should do
could not make 2) Ihave tried inspire and silap Sn
out what I asked. ;0 make my motivate my for i,
essons
interesting Z?j;ﬁt; E((Z))ut 2) © Students
and have _ of Box’ asked good
made certain thinking and questions
pla.n_s fok not just restrict wh.lle. .
helping the themselves to explaining
students do texHOOKS. about
some projects Respiration
and in Dolphins
assignments. and Whales
3y, Tie like:
the question Why do they
when have
students fountain of
could not water
understand. coming from
their
blowholes?
Do they have
gills?
January Forests: 1) Role-play 1) We must 1) @
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Our
Lifeline

(Fig. 5) followed by
Brain
storming
session and
then
discussion on
importance
of forests.

sensitize
children on
issues related
to
environment.

2)

3)

Consider-
able
improvement
in classroom
management
stratagies.

Students
have become
more
cooperative.

Kuldeep, my
student, who
never used to
speak earlier
has now
started
raising hands
very
frequently.

Conclusion:

AB writes that “Writing this diary has helped me to reflect on teaching, thus providing a focus for analysing and
developing the teaching learning process. The first few days in the teahing practice went in achieving proper
classroom control and management. Building a rapport with the students was difficult in the beginning but with the
passage of time things changed. Then the focus shifted to attaining maximum level as a professional biology

teacher. I learned to relate ideas and concepts with daily life.

This reflective diary writing helped me to focus on certain key issues like class management, a group of children or

a single student, childrens skills and strategies for coping up.

1t also helped me to know myself better and my untapped qualities and talents also came on the surface.

It gave us maximum space for self-improvement and growth as a professional teacher.
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IV.  Analysis of the items of the Questionnaire

After writing the reflective diaries, the pre-service science teachers were given a
questionnaire related to science teaching and how did they find this habit of
reflection on their teaching? The questionnaire included 3 items where pre-service
science teachers expressed their views. These items were subjective and did-not
bind them to stick to certain identified/pre defined ideas.

Item I: How can you improve your teaching practices? Give anecdotes wherever
possible?

a) Based on self learning

The main responses of the pre-service science teachers are given here:

1. Iwas quite dominating in the beginning, now I will be more interactive.

Iwill use a variety of teaching methods and conduct a number of interesting activities.

Imust learn to interact more. '

I must read more and more literature to increase my knowledge. I must be aware of recent

developments in my discipline.

Iam quite introvert so I must learn to interact more.

I'must update myself as I am not aware of the recent discoveries.

Ishall try to go beyond the book and try to have more classroom discussions.

Ineed to gain more confidence and at the same time to be more patient.

At times I am not able to come down to their level, so I must learn to simplify things keeping

in mind their level.

10. Imust encourage them to ask questions.

11. I get many new ideas about teaching aids after teaching the topic so therefore I must write
about these ideas and later make use of them.

12. I'must devote more time for preparing the topic.

13. I'mustlearn to handle my class more effectively.

14. Imust learn more about my students.

15. Ineed toimprove my communication skills.

Ao

0 G0 N
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b) Based on your experiences as students

The main responses of the pre-service science teachers are mentioned here:

L

—
bl

15.

o AD 00 N N RN

._..
B2

During my school days, I was taught mainly through lecture method which I
never liked.

Teaching must be related to real life.

To deal with students in a polite manner. They must respect their students.
A teacher should not be very fast while explaining something.

Students must be given adequate space.

Make teaching-learning process as interesting as possible.

A teacher must ask questions to make students think.

Treat them as equals.

Vary teaching method to create interest.

Involve students in projects and various other activities.

Pay attention to students and make teaching interactive and interesting.
Teachers should be knowledgeable and enthusiastic.

Teachers must be role models.

Teachers must understand the psychology of the child and must learn to
come down to their level.

Teachers must be devoted to teaching and ready to experiment.

c) Based on the teaching methodology taught/interaction with the
methodology teacher

The main responses of the pre-service science teachers are mentioned here:

1.

Classes to be more interactive and use of relevant examples during
explanation.
Realistically possible planning.

Interesting introduction and varying the teaching method like “I used firkis,
activities with Balloons, candle activities etc. for explaining the topic AIR.

Explaining concepts, processes with the help of diagrams, demonstrations,
models etc.

Use of good teaching aids like “I used a sample of a weather report for
explaining the topic CLIMATE”.

Use of different activities like “I conducted a role-play for explaining Plant
Waste topic.

Need to improve BB summary.

Different types of teaching aids like “I used a map of India to write names of
different National Parks” while teaching a topic NATIONAL PARKS.

Activity based learning to make them interested.

12|18
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d) Based on an understanding of thinking of students

The main responses of the pre-service science teachers are mentioned here:

1.  Students respect teachers who are knowledgeable, enthusiastic, just and
ready to experiment.

2. Ask questions to find out the level of the students.

3.  Wherever possible, take them to visit different places to have first hand
learning experience like “I take them to the school lawn while teaching
about plants™.

4.  Use of educational games to make teaching learning-learning process
interesting.

5. Take feedback/suggestions from students like in my case they found my
language to be very difficult.

6.  No book reading in the class.

7. Teachers should be approachable, knowledgeable, ask questions and give
them clues in case they are unable to answer.

8. Retention is more if content is transacted in an interesting manner like use
of flowcharts, pictures and drawings.

Item II: Write about any ONE teaching experience where you involved students
actively. Write name of topic, class, school’s name and active teaching-
learning method used. Give the reaction of the students, along with your
experience. Did you find any chaos in the class?

I am mentioning here just one response chosen randomly.

Name Of Topic — Deforestation,

Class — VII,

School — N.P.Co.Ed. Sec. Laxmi Bai Nagar,
Method — Role-Play

Mostly Role-play method is used only with a group of 5-6 students, but here I
had tried to give chance to more students, and they also participated with
great enthusiasm and energy. The class was divided into THREE groups —
Group A: Plants and Trees; Group B: Animals; Group C: Human Beings.

All these groups had prepared their dialogues on their own, acted and made
noises like animals. The Group C was more of the narrator kinds, where they
were describing the situations BEFORE (the uses of forests) and AFTER
(effects of deforestation).

TS | 13
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Item III: How keeping a reflective diary did help you? Write your views in detail?

The main responses of the pre-service science teachers are mentioned here:

1. A reflective diary is a mirror that shows you your own self and need to
improve so that you and your students both may gain.

2. A reflective diary helps a new teacher by providing opportunities to examine
their apprehensions and misconceptions.

3. A reflective diary helped me in my growth because keeping this diary helped
me in updating content knowledge.

4. Keeping a diary helped me a lot in understanding myself in a better way.
From everyday we learn something. We come to know where we went wrong
and what other options were possible.

5. It is an important tool. Actually we remember what we write. I experienced
many times that my students are not listening to me and when reflected back
then realised that I have become too friendly with them.

6. It is quite helping because it shows the way to follow by stimulating our
thinking.

Item IV: Perceptions of Pre-service Science Teachers regarding Good Science
Classroom Teaching

On the basis of their personal interviews, pre-service science teachers’
perceptions of a good science classroom teaching were revealed like:

1. Classrooms to be highly interactive, open and good understanding between
science teacher and the students (44.1% pre-service teachers).

2. Science classrooms to be full of well made charts and models, live and
preserved specimens so as to relate to topic (29.4% pre-service teachers).

3. In science teaching students should be closer to the environment (nature),
they must develop fondness with nature, and can relate their learning with the
world around them (5.9% pre-service teachers).

4. Science classroom should be full of enthusiasm and students should be curious
enough to bombard the questions (8.8% pre-service teachers).

5. In science teaching students must have the freedom to experience new things
and are able to relate their classroom teaching to daily life, and not restricted
to text-books (11.8% pre-service teachers).
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Conclusion and Discussion

Comparison of the views and beliefs gathered from pre-service science teachers during
initial general discussion with views gathered after conducting the activity (including
responses of the questionnaires and personal interviews) show an evident change. After
guided reflective diary activity, most of them (90%) are of the opinion that learners are
thinkers and teachers must adopt strategies to develop ‘out of box’ thinking. The study at
the culmination of the activity shows that most of the pre-service teachers (80%) now
understand that knowledge is not embedded in the textbooks. Rather knowledge is
constructed in the classrooms through discussions, role plays, asking questions and
sharing their experiences. Knowledge is contextual. This point was reflected in their
comments where they emphasized on relating teaching to their daily life, day-to-day
problems environment problems like pollution, deforestation and urbanization. A
number of diary comments show that most of the pre-service teachers have learned to
manage classrooms well, have started adopting different teaching strategies keeping in
mind their learners, nature of the topic as well the resources available. Pre-service
teachers have better understanding of their learners like a pre-service teacher writes in
her diary that “doing a role play is very challenging, you cannot do it unless you
understand your learners and have good rapport with them”. Most of them have
concluded their diaries with a positive note like ‘now started enjoying teaching’, ‘a good
profession’, ‘being confident’, and ‘good learning phase of my life’.

During the beginning of the teaching-learning journey, all of them were scared, anxious,
lacking confidence and vague about the nature of the learner, knowledge and learning
processes. But with the passage of time as they started teaching and recording day-to-
day events in a little bit structured form, they became more and more confident, acquired
teaching skills, better planning of the lessons, improvising resources and developed
better rapport with the learners. Many of them have mentioned even learning many
things from the learners. Therefore, most of the pre-service teachers’ (85%) diary
entries, personal interviews and questionnaire responses point towards better reflective
abilities of teachers.

There are many bigger ideas which can be identified from their diary comments like
issues related to teaching, discipline, classrooms, resources, study materials and
recognizing thinking abilities of learners (shift from child as a knower to child as a
thinker). Aspects related to teaching include importance of previous knowledge of
learners and time management (planning), interesting introduction (set induction),
importance of lesson plan making, arranging resources, guiding more able pupils as well
as those working below age related expectations and also those who are failing to
achieve their potential in learning (inclusion, equal opportunities), questioning and
discussion (interactive teaching), and modulation (stimulus variation). The aspects
related to discipline include appropriate seating arrangements, clear rules and procedures
and conducting activities. The aspects related to classrooms include calling students by
their names, class size, unbiased approach towards learners, and equal distribution of
questions in order to create a motivating classroom environment. Other aspects include
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improvisation of teaching aids, use of teachers’ personal resources and study materials
for teaching. The most important aspect identified through their comments is accepting
children as thinkers. Many of these identified ideas can be linked to the ten major
concerns discussed earlier.

This study clearly shows that guided reflective activity through diaries has helped
science pre-service teachers to become better practitioners. Other points reiterated in the
diaries which are worth mentioning here are learning to control class, use of different
methods, good rapport, content mastery etc. The bigger ideas identified through the
comments of the reflective diaries include better planning of the lesson, set induction,
inclusion, interaction, stimulus variation, classroom management, pleasant classroom
environment, use of teacher made materials and provision of opportunities for ‘out of the
box’ thinking

Implications

There are a number of implications of this research study for science teacher preparation
programme which include:

1. Journal writing as a model of reflection can be integrated in the teacher education
curriculum

2. The habit of regular journal writing need to be inculcated in the teachers. Research
points to a strong degree of truth in the old adage, “practice makes perfect”
(Lauterbach and Hentz).

3. The assumptions of the teachers about the nature of the learner, knowledge, learning
processes affect their classroom practices. For example, if a teacher believes that
learner is a thinker then his classroom practices will focus on providing opportunities
think and answer. Such a teacher will adopt strategies like brainstorming,
questioning, providing hypothetical situations. Well-designed opportunities for
teacher learning through reflection can produce desired changes in their classroom
practices, can enhance their capacity for continued learning and professional growth,
and can in turn contribute to improvements in student learning.

4. Journal writing can be fully structured, guided or partly structured or fully
unstructured. A comparable study need to be conducted to see the most effective way
of journal writing keeping in mind the objectives to be achieved.

5. Students need to be oriented to reflect deeply and critically. It is very easy to describe
the event but it is very difficult to write about applications and connections and
reflect critically.
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Abstract: The focus of the present paper is learner driven pedagogy. It demands a shift from
Teacher Driven Pedagogy to Learner Driven Pedagogy. Only Teacher Driven Pedagogy fails.
The concern is realization of learner identity and transcendence from dependent to independent
learning through constructivism and connectivism. It examines the probability of the human
brain to cognize the entire cosmos. It tries to find meaning with connectivism and realize the need
for connectivism in education and teacher education. It focuses on the nodes and links for
connectivism and explores the history and the methods of teaching connectivism. Then it presents
the importance of networks, foundations and principles of connectivism. A comparative view of
Cognitivism, Behaviorism, Constructivism and Connectivism has been presented. Skills of
connectivism find expression followed by some illustrations on connectivism. Finally it concludes
how connectivism provides the pathways for connecting dot to globe and point to morphology.

Keywords: Learner driven pedagogy, Teacher driven pedagogy, Cognitivism, Behaviourism,
Constructivism and connectivism

Introduction

Despite the focus on Learner Centred Teaching Learning, the learners seem to be
neglected. The constructivist approach is frequently talked of in every educational forum
in India by everyone, but, the least understood and implemented. The pedagogy is
teacher designed and teacher driven than learner designed and driven. Learners very
often go on receiving what is presented by the teachers, mostly readymade. The focus of
the present paper is Learner Driven Pedagogy, particularly, from Constructivism to
Connectivism.

Human Brain Capacity

The human brain has more than one billion nerve cells which are capable of making
107800 interconnections as follows:



Learner Driven Pedagogy: From Constructivism to Connectivism

The emerging question is can the human brain reconstruct and cognize the entire
universe. There is no answer as such. Further what is reconstruction and storage
mechanism? How are the schemas designed and stored? How is the connectivity
established amongst the whole of cosmos? How are the images formed and stored. It
demands collective wisdom to connect with andcognize the universe. How are these
bonds formed? What is connectivity? To what extent it has been realised in Education
and Teacher Education?

Heart and Brain Entrainment

When a person feels content or calm, his brain-wave patterns entrain with his heart-rate
variability patterns. A measurable synchronicity between the heart rate and brain waves
occurs. The heart, not the brain, sets the pace. When a person becomes fearful, this
synchronicity is broken off. The heart rate variability patterns become jagged and
disordered, but more significantly, the brain wave patterns become unrelated to the heart
rate patterns. When fearful or under stress, brain waves cease to be entrained with the
heart-rate variability patterns. When the fear is over, the brain’s wave patterns can again
become entrained with the heart’s wave patterns realizing Dopamine and Adrenaline
equation.

Emerging Questions

e Can the human brain reconstruct and cognize the entire universe?

e What is reconstruction and storage mechanism?

e How are the schemas designed and stored?

e How is the connectivity amongst the whole of cosmos?

e How are the images formed and stored?

e How are the bonds formed?

o  What is connectivity?

e To what extent it has been realised in Education and Teacher Education?
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Some Illustrations
a) A Trainer Trains a Learner on Car Driving, particularly, on ABC, that is,

e Accelerator
e Brake and
e Clutch

Trainer Driven Pedagogy Fails the Learner, whereas, the Learner Driven Pedagogy

Passes. The learner should learn to drive independent of the trainer.
b) Moving a Static Ball
A ball roles and stops deep under a cot.

e A child hits the ball with another ball from outside.
e Both the balls roll out.

The learner driven pedagogy works and works very well.
¢) Two Beetles crossing a Road Rolling Spherical Seed

e Two beetles were crossing a road rolling spherical seed.
e The Push, Pull, Momentum and Control, all, were marvelous.

The Learners Driven Pedagogy Worked Magnificently.
d) Readymade Products: Learner Retardation

Guides are readily available in the markets.

Question Banks with solutions are available.

It has become customary to copy paste, without mental processing.
Drill and Practice are negligible.

Experts Driven Pedagogy fails many a Novice.
e) Programmed Learners

Children are Programmed Round the Clock.
Beauties of Childhood are Lost.

Booming Energy of the Adolescents goes Stray.
Vision of the Adults is Lost.

e o o @ o

Where are we Learners?

There is rare Life in the Institutes of Education, but, added focus on life skills.
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Dwindling Values and Institutions

e Degeneration of Values and Institutions
e Technological De-Schooling
e Mechanized Education

There is a felt need for Germination, Incubation, Innovation, Creation, Construction, and
Connection.

Ways Out

e Technological De-Schooling

e Zero Lecture Program

e Participatory Approach of Problem Solving
e Activity Based learning

e Employing Models of Teaching

e Theory Building and Employing

e Employing Taxonomy of Educational Skills
e Constructivism and Connectivism

e Training Thinking

e  Wholistic Learning

Features of Some of the Innovative Programs
e Personalized Teacher Education (DAVY)

Choice of Volunteers

Learner Centered

Personalized Classroom Setting

Participatory Approach

Zero Lecture Programme (ZLP) _

Freedom for what to study, how to study, when to study, where to study
Peer Teaching-Learning-Evaluation

Variety in the modes of presentation

Successive Discussions

Evaluation by Self, Peer and Teacher

YV VYV YV VYV VYV VY

Emergence of Humanistic and Professional Masters
e Wholistic Teacher Education (CASE)

» Subject Knowledge
> Inter-disciplinarity
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Environmental Attitude
Health development
Emotional development
Spiritual development
Integrated development

YV VV V VY VY

Universe Development Index (UDI)
Problem Solving through Participatory Approach (DAVYV)

» The M.C.Ed. class, DAVYV, Indore was very often given a problem to be solved
through a computer program.

» Number of different programmes would emerge from the entire class.

> Each program was presented by one of the programmers to the rest of the class
and rated by all the students on different criteria, namely, compactness of source
code, fetch and execute cycle size, response time, memory used, programming
discipline level and programme intelligibility.

» Also, the students developed programme to calculate Kendell's Coefficient of
Concordance through ‘C’ language. They then computed Kendell's coefficient of
concordance individual criterion wise and with respect to the comprehensive
criteria.

> There is a significant cognitive development through cognitively mapping the
algorithms and solution to a problem. This approach cuts across students of
varied profiles, simultaneously. Participatory approach may be introduced in
various disciplines to enhance learning in all domains. It facilitates creative
production and independent thinking. Also, it provides scope to experience and
appreciate the cognitive maps of others.

Development of Creative Writing Ability Amongst Students Through
Participatory Approach (CASE)

» Recitation of Model Poems by the Teacher in Class Situation

> Appreciation of the poem by the class and identification of the various
components of creative composition

» Composition of a variety of poems by the students individually, and in groups

> Recitation of the self composed poems by the classmates and appreciation by
rest of the class

> Participatory approach of creative writing facilitates expression of the latent
creative faculties in terms of original production.

Learner Driven Pedagogy

Here is a poem presenting learner driven pedagogy:
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ABC of Learner Driven Pedagogy

Mere Trainer Driven Pedagogy
Failed Me Grossly as a Learner
Accelerator-Break-Clutch and Gear
Was Full of Diffidence and Fear

Fully Learner Driven Pedagogy
Passed Me Gracefully as a Learner
Driving Easily in Any Direction
With Confidence & Conviction

Dri.ving demands knowledge of techniques
Driving demands motor muscle skills
Driving demands concept of space and time

Driving drives both body & mind

Driving tunes with multivariate setting
Driving rules with multiple controls
Driving has its own methodology

Driving has its own Science & Technology

Driving drives Self and Vehicle
Driving derives concepts and principles
Driving is full of arrays of Skills

Slight Negligence Bumps Hurts & Kills

Driving demands a Taxonomy of Skills
Compatible Drivers, Ways and Vehicles
Whether driving Man or Machine
Driving demands Wit Will and Skills

Pedals With or Against Currents

Lift Thrust Ailerons & Rudder Pedals

Let us Drive Hills-Valleys-Plains all the Ways
Up-Down Back-Forth Left-Right All the Days

Replacement of SMPS Insertion of CMOS
Fixing of RAM Fabrication of Chips

Tide Sun Moon Opposite Side

Universe with Wit Might & Delight

Clouds in the Sky

Rains and Storms

Salute to Thee for Tfly Grace
Resonating Drives Always All Ways

| Dew Drops on Petals Electrons in Orbits Ribosome in DNA
Sweat of the Workers All the Entities in Wonderful Constellation!
Connectivism

Connectivism is a hypothesis of learning which emphasizes the role of social and
cultural context. Connectivism is often associated with and proposes a perspective
similar to Vygotsky's ‘zone of proximal development’ (ZPD), an idea later transposed
into Engestrém's (2001) Activity Theory. The relationship between work experience,
learning, and knowledge, as expressed in the concept of ‘connmectivity’ is central to
connectivism, motivating the theory's name. It is somewhat similar to Bandura’s Social
Learning Theory that proposes that people learn through contact. The phrase “a learning
theory for the digital age” indicates the emphasis that connectivism gives to technology's

effect on how people live, communicate and learn.
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Those who struggle to create an adequate theory of learning must admit that the process
is much like stumbling in the dark. So much of our thought structure is shaped by hidden
assumptions evident in our existing learning and educational systems (Siemens, 2005).

Connectivism is a learning theory for the digital age. Learning has transformed from the
last several decades. The theories of behaviourism, cognitivism, and constructivism
provide an effect view of learning in many and related environments respectively.
Connectivism basically postulates that learning occurs through connections within the
networks.

The Connectivism comprises of the networks with nodes and connections to define the
learning. Constructivism highlighted on the construction of knowledge and meaning
making activity and applying the known to the unknown. Here in Connectivism the
generated knowledge gets networked with other new knowledge and the network
develops and moves on. It is the philosophy of learning where the Knowledge
constructed consists of connections between entities in a network; also the learning
consists of developing and traversing these networks. It asserts that knowledge and
learning are of not completely the content but about the connections.

Behaviorism offers laws to govern behaviour that can inform a teacher’s manipulation of
the learning environment (including texts and activities) to promote learning, where
knowledge is perceived as facts that can be transmitted from teacher to student.
Cognitivism opens up the black box of the mind, regarding the learner as an information
processor. Social constructivism in which it has an “ontology in which reality is
subjective, a social product constructed ‘and interpreted by learners. Hence social
constructivism places a greater emphasis on the importance of social interactions in
affecting the individual’s generation of knowledge or facts about the world. The whole is
greater than the sum of the parts, and knowledge becomes a cultural artefact, associated
with groups within a specific context.

Nodes and Links

The central aspect of Connectivism is the metaphor of a network with nodes and
connections. In this metaphor, a node is anything that can be connected to another node
such as an organization, information, data, feelings, and images. Connectivism sees
learning as the process of creating connections and expanding or increasing network
complexity. Not all connections are of equal strength.

The idea of organisations as cognitive systems where knowledge is distributed across
nodes originated from the Perceptron and is directly borrowed from Connectionism- a
paradigm in cognitive sciences that sees mental or behavioral phenomena as the
emergent processes of interconnected networks of simple units. The network metaphor
allows a notion of “know-where” (the understanding of where to find the knowledge
when it is needed) to supplement to the ones of “know-how” and “know-what” that
make the cornerstones of many theories of learning.
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As Downes states: “at its heart, connectivism is the thesis that knowledge is distributed
across a network of connections, and therefore that learning consists of the ability to
construct and traverse those networks”.

History and Foundations

Connectivism was introduced in 2005 by two publications, Siemens’ Connectivism:
Learning as Network Creation and Downes’ An Introduction to Connective Knowledge.
Both works received significant attention in the blogosphere and an extended discourse
has followed on the appropriateness of Connectivism as a learning theory for the digital
age. In 2007 Kerr entered into the debate with a series of lectures and talks on the
matter, as did Forster, both at the Online Connectivism Conference at the University of
Manitoba. In 2008, in the context of digital and e-learning, Connectivism was
reconsidered and its technological implications were discussed by Siemens' and Ally.

Teaching Methods

Summarizing connectivist teaching and learning, Downes states: “to teach is to model
and demonstrate, to learn is to practice and reflect.” In 2008, Siemens and Downes
delivered an online course called “Connectivism and Connective Knowledge”. It
covered Connectivism as content while attempting to implement some of their ideas.
The course was free to anyone who wished to participate, and over 2000 people
worldwide enrolled. The phrase “Massive Open Online Course” (MOOC) describes this
model. All course content was available through RSS feeds, and learners could
participate with their choice of tools: threaded discussions in Moodle, blog posts, Second
Life and synchronous online meetings. The course was repeated in 2009 and in 2011.

Those who struggle to create an adequate theory of learning must admit
that the process is much like stumbling in the dark. So much of our
thought structure is shaped by hidden assumptions evident in our existing
learning and educational systems (Siemens, 2005).

Connectivism is a learning theory for the digital age. Learning has transformed from the
last several decades. The theories of behaviourism, cognitivism, and constructivism
provide an effect view of learning in many and related environments respectively.
Connectivism basically postulates that learning occurs through connections within the
networks.

Connectivism comprises of the networks with nodes and connections to define the
learning. Constructivism highlighted on the construction of knowledge and meaning
making activity and applying the known to the unknown. Here in Connectivism the
generated knowledge gets networked with other new knowledge and the network
develops and moves on.
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It is the Philosophy of learning where the Knowledge constructed consists of
connections between entities in a network; also the learning consists of developing and
traversing these networks. It asserts that knowledge and learning are of not completely
the content but about the connections.

Behaviorism offers laws to govern behaviour that can inform a teacher’s manipulation of
the learning environment (including texts and activities) to promote learning, where
knowledge is perceived as facts that can be transmitted from teacher to student.
Cognitivism opens up the black box of the mind, regarding the learner as an information
processor. Social constructivism in which it has an “ontology in which reality is
subjective, a social product constructed and interpreted by learners. Hence social
constructivism places a greater emphasis on the importance of social interactions in
affecting the individual’s generation of knowledge or facts about the world. The whole is
greater than the sum of the parts, and knowledge becomes a cultural artefact, associated
with groups within a specific context.

Importance of Networks

According to Siemens, “considering technology and meaning-making as learning
activities begins to move learning into the digital age” (2005). Inherent to this new
viewpoint on learning is the idea that we can no longer personally experience everything
there is to experience as we try to learn something new. We must create networks which,
simply defined, are connections between entities. By using these networks - of people, of
technology, of social structures, of systems, of power grids, etc. - learning communities
can share their ideas with others, thereby “cross-pollinating” the learning environment
(Siemens, 2005).

Downes and Siemens have brought together their ideas on the use of networks in
understanding learning on many levels in a theory called connectivism. Siemens sets a
bold research agenda around the sharing of cognitive tasks between people and
technology; coping with rapid change in the “information ecology”; and the impact of
theories of networks, complexity, and chaos. He defines a network as connections
between entities, which he calls nodes; the nodes can be individuals, groups, systems,
fields, ideas, or communities. The networks are basically in two forms.

e Internally as neural networks (where knowledge is distributed across our brain, not
held in its entirety in one location).

e Externally as networks we actively form (each node represents an element of
specialization and the aggregate represent our ability to be aware of, learn, and adapt
to the world around).

Downes draws the concept of Connectivism, as it has been used when applying ideas
from biological models of the brain to neural networks in machine learning, treating the
neural network as part of a whole. The overall view that a strongly interconnected neural
network and its firing patterns must be considered as part of a whole became an
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important principle of orientation in the study of the nervous system; it is referred to
under the name of connectivism. (Gestzi, 1990)

Principles of Connectivism

According to Siemen (2005)

Knowledge and the learning rests in the diversity of opinions.

Learning is a process of connecting specialized nodes or information sources.
Learning may reside in non-human appliances.

Capacity to know more is more critical than what is currently known.

Nurturing and maintaining connections is needed to facilitate continual learning.
Ability to see connections between fields, ideas, and concepts is a core skill.
Currency (accurate, up-to-date knowledge) is the intent of all connectivist learning
activities.

Decision-making is itself a learning process. Choosing what to learn and the

meaning of incoming information is seen through the lens of a shifting reality. While
there is a right answer now, it may be wrong tomorrow due to alterations in the

information climate affecting the decision.

A Comparison

Learning Behaviourism Cognitivism Constructivism Connectivism
How does Observable Structured, Social, meaning Distributed within a
learning occur | behaviour main focus | computational created by each network, socially,
learner technologically
enhanced,
recognising and
interpreting patterns.
Factors Nature of Reward, Existing Engagement, Diversity of Network
influencing Punishment, Stimuli | Schema, participation,
Previous social and cultural
experience
Role of the Memory is Encoding, Prior Knowledge | Adaptive patterns
memory hardwiring of storage, remixed to representative of
repeated experiences- | Retrieval current context current state, existing
where reward and in networks
punishment are most
influential,
Drill and practice,
repeated experiences
How does Stimulus Response Duplicating Socialization Connecting to other
transfer occur Knowledge connections, adding
Constructs of nodes
“Knower”
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Type of Task-based learning Reasoning, Social, IlI- Complex learning,

learning best Problem Solving | Defined diverse expansion of

explained knowledge and
knowledge sources.

(Ireland, 2007)

Connectionist Skills

Interpretation of units
Activation of the network of units
Learning Algorithm
Recurrent Neural Networking

Evolving continuous, dynamic systems approaches

Illustrations on Connectivism

Conclusion

Learning Resources Management System
Time-Space-Personnel Management System
Consortium of Teacher Education

Inter University Consortium (IUC)

Global Educational Research Association (GERA)
Indian Consortium of Research in Education (ICORE)
Wholistic Education
Taxonomy of Educational Skills
Social Networking
Management Information System Series
Reflective dialoguing

In connectionism the starting point is always the individual learner (Siemens, 2005). The
path to gaining knowledge comes through an individual, possibly with the assistance of
others, establishing their own personal knowledge network of relevant information
resources (e.g., valuable web sites, academic or professional journals, conferences, etc.)
and information connections. These connections may consist of relationships with
knowledgeable co-workers or professional colleagues. Connectivism provides a new
way of thinking about knowledge and learning in the context of emerging information
technology and rapid change. Knowledge should no longer be considered a stable
artefact to be passed from one person to another, but instead should be viewed as a
process, always changing and growing. Connectivism provides the pathways for
connecting dot to globe and point to morphology.
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Abstract: The purpose of this study was to analyze the relationship of selected anthropometric
and biomechanical variables with the performance of subjects in Teguruma. The subjects for this
study were 08 (eight) Judokas of Intervarsity level. The selected biomechanical variables were:
A) Linear Kinematic variables:(1) Height of Centre of Gravity at selected moments,(2) Height of
Centre of Gravity of Attacker, (B) Angular Kinematic variables: (1) Angle at Ankle Joints (both
sides),(2) Angle at Knee Joints (both sides),(3) Angle at Shoulder Joints (both sides),(4) Angle at
Elbow Joints (both sides), and (5) Angle at Right Hip Joint. The selected anthropometric
variables were: (1) Stature,(2) Sitting Height, (3) Leg Length, (4) Arm Length, and (5) Body
Weight. The video graphic techniques were employed to register the technique of Teguruma.
Panasonic 3500 (video camera) was used for the purpose. For analysis purposes only three
moments were selected i.e. moment stance, moment lift and moment throw. The technique was
filmed in sagital plane only. The anthropometric variables such as leg length and arm length
have significant relationship with the performance of subjects in Teguruma. The anthropometric
variables such as stature, sitting height and body weight do not have relationship with
performance of subjects in Teguruma. The kinematic variables i.e. angle at shoulder joint, elbow
joint, hip joint, knee joint and ankle joint do not possess significant relationship with the
performance in subjects in Teguruma. The height of centre of gravity at the moment stance,
moment lift and moment throw do not have significant relationship with the performance of
subjects in Teguruma.

Keywords: Anthropometric variables, Biomechanical variables, Teguruma.

Introduction

There is ample evidence to demonstrate that in some sports, the biomechanical demands
are such that there are specific prerequisites for physique. Judo is a body contact game
where the structural measures of a Judoka play an important role in her/his performance.
The main techniques in Judo are throwing, holding, locking and choking. The judoka has
required anthropometric measurements, such as, length, girth and various proportions of
the body parts compared to this opponent which are supposed to have advantage in
executing the above mentioned skills. While performing the sweeping and other major
throwing techniques, the Judokas with longer lower limbs can attain a better reach, range
of movement, leverage etc. It is same in the case of a Judoka having long upper limbs
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and its proportion have better advantage in throwing, holding locking and choking,
Similarly, the girth and lean body mass helps to have better control during the ground
work over his opponent. The first feature is ‘Junosi’ i.e. ‘Gentleness’ one of the most
important principle of Judo is softness controls hardness. It means giving way in order to
gain final victory over an opponent. Adopting oneself to it and taking advantage of it, to
turn it, the one’s own advantage at the end. Secondly, it relates to ‘seiryokuzenyo nosi’
the efficient use of mind and body, which governs all the techniques of Judo. It can be
applied to the improvement of human body, making it strong, healthy and graceful. In
Judo there are certain techniques which are very important for successful performance
and among these Teguruma is such technique. Various techniques and various methods
are available in all the games and sports and in order to decide which method is
important this information is gathered from various scientific disciplines. It is the
science of biomechanics, which gives answer of these questions. Biomechanics is a
science of sport techniques.

Method
Sample

Eight (08) male intervarsity Judo players of 18 to 24 years of age, who had participated
in All India Intervarsity Judo tournament held at Gwalior, Madhya Pradesh, India were
selected as subjects for this study.

Variable

The selected biomechanical variables were:
A) Linear Kinematic variables:

1) Height of Centre of Gravity at selected moments
2) Height of Centre of Gravity of Attacker

B) Angular Kinematic variables:
1) Angle at Ankle Joints (both sides)
2) Angle at Knee Joints (both sides)
3) Angle at Shoulder Joints (both sides)
4) Angle at Elbow Joints (both sides)
4) Angle at Right Hip Joint.
The selected anthropometric variables were:

1) Stature

2) Sitting Height
3) LegLength

4) Arm Length

5) Body Weight
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Criterion Measure

The criterion measure for this study was the performance of the subjects in Teguruma.

Reliability of Data

To obtain reliable measurements standard and calibrated equipments like video camera,
stadiometer, weighing machine and steel tape were used. In order to establish the
reliability of anthropometric measurements, each measurement was taken three times.
Coefficient of correlation of the first and third measurement was calculated. Video
camera (Panasonic 3500) was used in order to film the Teguruma technique of subjects.
An expert professional photographer operated the camera. Therefore, the various
measurements, values obtained for this study were considered as reliable.

Anthropometric Variables

e Stature — The height of the subject was taken with the help of stadiometer.

e Sitting Height — The subject sits erect on a table with his feet unsupportéd. The
right angle formed at the knee almost but not completely touched the edge of the
table was measured and recorded as the sitting height.

e Leg Length — Leg length was measured with a flexible steel tape, from the greater
trochanter (head of the femur) to the out-side edge of the center of the foot.

e Arm Length — Arm length was measured with a flexible steel tape, by subtracting
the value of height stylion radial from height acromion.

e Weight — Weight was recorded by using a weight machine.

Angular Kinematics Variables

Angular Kinematics variables were obtained by joint point method. The distance of the
camera from the subject was 10.50 meters away and fixed at 1.05 meter height.

Statistical Technique

Product moment correlations were calculated in order to ascertain the relationship of
selected biomechanical and anthropometric variables with the performance of Judokas in
the technique of Teguruma. For testing the hypothesis the level of significance was set at
0.05.

Results

In order to find the relationship of selected biomechanical variables the data of linear
kinematic and angular kinematic variables were correlated with the performance of
subjects in Teguruma. While calculating the coefficient of correlation between the
selected angular kinematic variables i.e. angle at ankle joints (both sides), angle at knee
joints (both sides), angle at shoulder joints (both sides), angle at elbow joints (both sides)
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and angle at hip joint, the performance of the subject in Teguruma at selected moments
1.e. moment stance, moment lift and moment throw.

Table 1: Relationship of selected angular kinematic variables to the performance of subjects in

Teguruma in selected moments

S. Variables Coefficient of Correlation
e Moment Stance Moment Lift Moment Throw
1. | Right Shoulder Joint -0.21 -0.03 -0.22
2. | Left Shoulder Joint -0.50 0.14 0.22
3. | Right Elbow Joint -0.22 0.22 0.33
: 4. | Left Elbow Joint 0.02 0.02 0.29
' 5. Hip Joint 0.40 -0.51 -0.58
6. Right Knee Joint -0.11 -0.06 -0.51
7. | Left Knee Joint -0.05 0.03 -0.18
8. | Right Ankle Joint 042 042 -.024
9. | Left Ankle Joint -0.39 -0.19 0.11

Table 1 shows that coefficient of correlation’s insignificant values were obtained when
the relationship of selected biomechanical variables with the performance of subjects in
Teguruma was computed.

Table 2: Relationship of selected linear kinematic variables to the performance of subjects in

Teguruma in selected moments

S.No. Variables Coefficient of
Correlations
1. Height of Center of Gravity at the Moment Stance 0.52
2. Height of Center of Gravity at the Moment Left 0.23
31 Height of Center of Gravity at the Moment Throw 0.14

Table 2 shows that significant values of coefficient of correlations were not found
between the selected variables i.e. height of center of gravity at the moment stance,
height of center of gravity at the moment left and height of center of gravity at the
moment throw with the performance of subjects in Teguruma.

34| TS



Rajesh Pratap Singh

Table 3: Relationship of selected anthropometric variables to the performance of subjects in
Teguruma in selected moments

S.No. Variables Coefficient of Correlations
1. Stature 0.37
2 Sitting height 0.08
3. Leg Length 0.80%
4 Arm Length 0.77*
5 Body Weight 0.64*

Table 3 shows that there was significant relationship to the performance of subjects in
Teguruma in shown at the leg length and arm length and body weight. No significant
relationship was found between the performance in Teguruma and sitting height and
performance in Teguruma.

Discussion

In case of selected biomechanical variables none of the variable has exhibited the
significant relationship with the performance of subjects in Teguruma. In case of angle
at right ankle joint, angle at knee joints (both sides), angle at right shoulder joint, angle
at right elbow joint and angle at right hip joint the-value was much lower than the
significant value of correlation. This shows that the kinematic variables of right side of
the subject (Tori) have lower relationship with the performance. The value of coefficient
of correlation with the height of center of gravity at selected moments i.e. height of
center of gravity at moment stance, height of center of gravity at moment lift and height
of center of gravity at moment throw also did not show significant relationship with the
performance of subjects in Teguruma. In case of selected anthropometric measurements,
the leg length and arm length have shown significant relationship to the performance of
subjects in Teguruma. The two anthropometric variables significantly to the
performance of subjects in Teguruma. In application of this technique the arm of
Thrower (Tori) plays most prominent role in effective off balancing, holding the leg,
lifting the opponent and throwing the opponent in wheel action with speed. This action
needs to be performed in quick succession with very fact movement and this aspect is
predominantly dependent on arm reach and strength. While the role of execution of
technique is predominantly by arm in the preparatory phase, Judoka needs to take quick
close stance to opponent. This preliminary stance is depended on how fast an attacker
takes close position to opponent to hold the leg. This part is performed by foot side
steeping and while lifting a little push action is also provided by knee extension. Hence
it is obvious that both arm and legs play very important role while performing
Teguruma. Similarly, the body weight plays very important role while performing
Teruguma. The values of coefficient of correlation shown by the variables i.e. stature
and sitting height have been found to be low with respect to performance of the subjects
on Teguruma.
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Abstract: One of the stumbling blocks on the road to achieve education for all is out of school
children in the age group 6 to 14. To address the issue of out of children, the All India Primary
Teachers' Federation conducted a study in 2014-15 to bring out of school children in the age-
group 6-14 to the mainstream with the support the community. The study was conducted in the
states of Tamilnadu and Odisha. Investigators were selected to conduct household survey in the
selected villages to identify out of school children.

In Odisha, the investigators identified 544 (283 boys and 261 girls) out of school children in the
age-group 6-14. Out of these 544 children, 325 (175 boys and 150 girls) in the age group 6-14
were mainstreamed into schools in their neighbourhood with the support of community leaders.
In Tamilnadu 46 (25 boys and 21 girls) out of school children in the age group 6-14 were
identified by the investigators. Of these, 43 (23 boys and 20 girls) were mainstreamed into class
appropriate to their age in neighbourhood schools. But for this project, out of school children
both in Tamilnadu and Odisha might have remained illiterate throughout their lives.

Keywords: Mainstreaming, Community support, Out of school children.

Introduction

India has made significant strides towards increasing access to education. There has
been a manifold increase in the number of schools at different levels over the years. As a
consequence, the net enrolment ratio in class-I has risen to about 88 per cent. Only 12
per cent of the children at the age of 6+ are still unreached (NUEPA, 2014). These
children primarily belong to disadvantaged sections of society and households of the
poorest of the poor.

Though there has been an appreciable improvement in the net enrolment ratio, but the
dropout rate of students both at the primary and upper primary level, though declining
over the years, is still alarming. At present, it is about 18 per cent at the primary level.
This means that of 100 children admitted into class-I, only 82 complete successfully
primary education. The rest 18 dropout on the way.
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Present Scenario of Elementary Education
Quality of Education

The above situation reflects that high dropout rate at the primary level is a stumbling
block towards the achievement of education for all. Not only this of the children who
complete primary education, some hardly acquire requisite knowledge and skills to
become productive members of the Indian society. This is primarily due to the reason
that the quality of education has not kept pace with the quantitative expansion of
education. The UNESCO EFA Global Monitoring Report (2014) also highlights that the
quality of education is low in India. The report further highlights that even after
completing four years of schooling, 90% of children from poorer households remain
illiterate. This holds true for around 30% kids from poorer homes despite 5 to 6 years of
schooling. There is learning crisis in India. Mostly children from poorer households are
worst hit by this low quality of education. The report also warns that the learning crisis
would affect generations of kids if no corrective steps are taken.

Out of School Children

There is hardly any exact figure available about the number of out of school children in
India in the age group 6-14. There are different estimates in this regard. One estimate is
there are about 30 million out of school children in the age group 6-14. A Centre backed
recent survey has revealed a disturbing trend that in the six years since the Right to
Education Act, around 60 lakh children between ages six and 13 years remain out of
school in the country.

While children from Scheduled Castes and Tribes form 49% (29.73 lakh) of the deprived
kids, those from other backward classes constitute 36%, which shows that RTE has
brought little change in the lives of marginal groups. At 77%, a majority of out of school
(OOS) children are in rural areas. Besides, 15.57 lakh Muslim children too are out of
school, comprising 25% of unschooled children. In all, around 3% of the total 20.4 crore
school-going children are deprived of their right to education. (Times of India dated 27"
July, 2015.)

The number of out of school children is however, uneven among states and regions.
India has already missed the target of achieving the goal - quality education for all by
2015. The issue of out of school children needs to be addressed appropriately to achieve
quality education for all.

Rationale for the Study

The high dropout is eroding the gains being made by increasing access to education.
Therefore, there is dire need to check the dropout rate at primary and upper primary
education or to eliminate altogether the phenomenon of dropout. This is possible through
educating the parents/guardians of children. They need to be sensitized about the
importance of education for development of children. Education develops life and
livelihood skills.
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Poverty impels some parents to withdraw their wards from school when they are in class
III or IV and send them for labour to supplement the income of the family. They do so
on the premise the income of their ward(s) would reduce their poverty. This is an
erroneous notion. The child labour does not mitigate the poverty of the family, it rather
perpetuates poverty. This is because children engaged in child labour are deprived of
facilities for education. Many of them tend to remain illiterate throughout their lives.
Since they are not able to develop proper livelihood skills, they end up as labourers
throughout their lives. They suffer immensely for not fault of them. Parents need to be
educated properly in this regard.

Further there is a need to identify out of school children in the children in the age-group
6-14 and to admit them into their nearby government primary/upper primary school in
class appropriate to their age. It is possible to achieve this goal by educating and
persuading parents/guardians of identified out of school children and with the active
support of the community. In view of the above, it was decided to launch a study with
the following objectives:

Objectives
The objectives of the study were to:

e Identify out of school children between the age-group 6-14 in the selected area, with
the support of the community leaders;

e Mainstreaming identified out of school children with the support of community
leaders into government schools in their neighbourhood; and

e Orient parents/guardians, social activist, members of SMC, community members
etc. with a view to bringing up a change in their mind set regarding importance of
quality elementary education for all.

Method
Sample

The study was conducted in the states of Tamilnadu and Odisha. In each of these states,
two districts were selected for conducting delineated activities. In each district, two
blocks and five villages in each block were selected. The selected districts, and blocks in
both the states are mentioned in Tables 1 to 3.

Table 1: Names of selected blocks in Vellore and Trichirpalli districts

S. No. District Block
i)  Anaicut, and
1 Vellore i) Katpadi
i ichy Ut
2, Trichirapalli Y EHy U e i
ii) Manaparai
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Table 2: Names of selected villages in Anaicut and Katpadi blocks

S. No. Villages in Anaicut Block Block
1 Vettuvanam Arimuthumottur
2 Karungali Virudhambat
3. Basuvanayini Kuppam Sevoor
4. Kandaneri Karasamangalam
3- Thippasamudram Akkireddy Pudur

Table 3: Names of selected villages in Manaparai and Trichy urban blocks in Trichirapalli

district
S, o T Villages in Trichy Urban Block
1. Maravanur Kalnayakkan St. Solamanagar Annai Theresa Colony
2. Kallipatti Venis street, Antoniyar Kovil St. Gandhi Nagar
: Pudur Puthu St., Agraharam, Nagarathinam Pillai. St.
& | Peugsp: Salai Pillaiar Koil St.
4. Perumampatti Sengulam Colony, Palakarai
3 Servaikaran patti Thooku Medai, Thillai Nagar

In Odisha, two districts namely Bolangir and Boudh were selected. In each of these
districts, two blocks were selected. These blocks are mentioned in Table 4.

Table 4: Names of selected blocks in Bolangir and Boudh districts

S. No. District Block
: i)  Turaikela, and
1. Bolangir 2
ii) Belpada
2. Boudh l) Battiinge. o
ii) Boudh
Development of Tools

The following tools were developed for collecting the requisite data for the study:

1. Proforma-I: Recording Particulars of identified Out of School Children Admitted
into Schools in their Neighbourhood.

Proforma-II: Consolidated Report of out of School Children Admitted into Schools.
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2. Questionnaires

Pre-test: Elementary Education
Post-test: Elementary Education

Description of Tools

Proforma-I and II

This tool was developed to record particulars of identified out of school children. These
particulars include age in respect of out of school child, gender of the child, name of the
child and his/her date of birth, his/her father’s name, name of the school and the class
into which out of school child was admitted. Performs-II is meant for consolidated
picture of out of school children admitted into schools.

Questionnaires — Pre-test and Post-test for Elementary Education

One of the approved activities of the project was to generate awareness among
parents/guardians, teachers and members of the PTAs, MTAs, SMC, VEC etc. about the
need and importance of education for all. Therefore, two questionnaires - pre-test and
post-tests were developed to determine the effectiveness of orientation of the said
personnel in changing their perceptions about the importance of elementary education.
Pre-test comprised 12 items which were formulated to determine the existing
perceptions about need for elementary education for all. The post-test comprised 14
items. These were structured to assess change in their perceptions about the need and
importance of education for all as a result of their orientation.

Procedure of Data Collection

e For identifying out of school children, investigators were appointed. They were
imparted training with regard to the process of interaction with parents/guardians for
identifying out of school children in the age group 6-14. They recorded the requisite
information in proforma-I. They also convinced them about the need and importance
of education for all. They also had meetings with community leaders and sought
their support in persuading parents/guardians to admit their out of school children
into school for their better future.

e For determining the impact of orientation programme upon participants’ mindset
regarding importance of quality education for all, pre-test and post-test were
developed and administered to participants. Data resulting from these tests were
analysed to gauge the impact.

Household Survey

The investigators went from one household to another in the selected villages in both the
states and interacted with parents/guardians to identity out of school children in the age-
group 6-14. They later reported that some parents did not cooperate with them. They, on
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one pretext or the other did not provide the requisite information. However, most of the
parents did provide the requisite information with regard to their out of school children.
The entire work in this regard was completed in about two months in both the districts.
This uphill task could not have been accomplished without the active support of
community leaders.

Mainstreaming of Out of School (OOS) Children

Investigators visited all the 20 villages in all the identified blocks of Vellore and
Tricherapallu districts of Tamilnadu state and identified out of school children within the
age group 6-14.

Table 5 presented complete picture with regard to number of out of school children (both
boys and girls) admitted into their nearby school in class appropriate to their age with
the support of parents/guardians, community leaders and social activists.

Table 5 : Out of school children admitted into schools in four blocks of Tamilnadu state

Sl. | Name of No of No. of No. of | No. of out of No. of No. of the children admitted
No. | the Block | Households | Children | Children school out of in different class
visited in below 14 | below 14| children in school
the block |years of age|Years not| differentage | children

in the going to groups re-

household | school admitted

in school
Boy | Girl |Boy|Girl | 6-8 (8-10(10-14| Boy| Girl | I | I| IN| IV| V| VI VII|VII
1. |Anaicut 813 277 2600 (5] Bt 4 | «2 5 30 |0 04 L1012 |0
2. |Katpadi 744 217 | 1941 9 (13| 8 |2 |12 | 9| 13 | 4{3|1]2]|0]6] 3|3
3. [Manaparai 1137 645 (598 | 2 | 0 |1 |1 0 2 0 |0jOfOf1])1jf0]j]0O | O
4. |Trichy 940 546 | 541 | 9 | 5|3 |4 | 7 7 4 11 of2j0l214] 1| 1
Total 3634 1685|1600 ( 25 | 21 (14 |11 | 21 | 23| 20 | 5| 4| 3| 7| 4 10| 6| 4

Table 5 revealed that the investigators visited 3634 households. Forty three out of school
children (23 boys and 20 girls) were admitted into their nearby government schools. The
number is very small due to the reason that the dropout rate at the primary and upper
primary level is quite low in Tamilnadu. This may also be due to the reason that some
parents/guardians might have concealed the fact their ward(s) in the age-group 6-14 was
out of school. They might have sent him/her to a household/factory/industry/ eatery for
work to supplement the income of their family. Though the number is small, but the
outcomes of the project are of quite significance and have far reaching implications. But
for this project, most of these children might have remained illiterate throughout their
lives. Besides, many of them would have ended-up as labourers throughout their lives.
Their education has an implication for their children also. They would see that their
children get education to the level higher than their own education. This would reduce
illiteracy and poverty in the country.
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Mainstreaming of Identified Out of School Children in Odisha State

Investigators identified out of school children from the selected villages in all the
blocks — Harbhanga, Boudh, Turiekela and Balpade. The data in this regard is presented
in Table 6.

Table 6: Out of school children admitted into schools in their Neighborhood in Odisha state

Name of | Number of No. of No. of the out of No. of No. of Name (s)
the Block Children Children school children out of Child/ of the
below 14 below 14 in different age school Children child/
years in years not groups children from the Children,
the visited going to who household gender,
households school dropout who were date of
from the from readmitted | birth who
household school into the were
schools admitted
in the
school
1 2 3 4 5 6 7 8 9 10 11 12
Harbhanga 456 42 30 42 18 12 | 00 | 00 42 30 72
Boudh 1284 98 95 | 157 | 16 | 20 | 45 | 77 90 82 172
Tureikela 338 112 | 102 | 51 78 85 1 1 28 23 51
Belpada 1127 31 34 30 15 20 | 02 | 02 15 15 30
Total 3205 283 | 261 | 280 | 127 | 137 | 48 | 80 | 175 150 325

Table 6 reveals that the investigators identified 544 (283 boys and 261 girls) out of
school children in the age group 6-14. Out of 544 out of school children, three hundred
twenty five (175 boys and 150 girls) were mainstreamed in Odisha state.

Orientation of Parents/Guardians, Community Leaders

One orientation programme was held in each block of the selected districts in the both
states. In this programme, members of School Management Committee, parents/
guardians, community leaders, teachers, social activists etc. participated. The objective
of all the programme was to generate awareness among participants about the need and
importance of elementary education for all and to help them to perceive their role in
achieving the goal of quality education for all. Two questionnaires were developed to
gauge the change in the perceptions of the participants regarding the importance of
education for all. One of these questionnaires was Pre-test and other Post —test. The Pre-
test was administered to them before the orientation programme and the Post-test after
their orientation. As mentioned above, it was also intended to determine whether the
participants perceived any change in their perceptions regarding child labour, need for
quality education all.
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Findings
The following are the main outcomes of the study:

In the selected four blocks of Odisha — Boudh, Harbhanga, Tureikela and Belpada,
investigators identified 544 (283 boys and 261 girls) out of school children in the age-
group 6-14. Out of these 544 out of school children, 325 (175 boys and 150 girls) in the
age group 6-14 were mainstreamed into schools in their neighbourhood with the support
of community leaders. From four blocks of Tamilnadu state, 46 (25 boys and 21 girls)
out of school children in the age group 6-14 were identified by the investigators. Of
these, 43 (23 boys and 20 girls) were mainstreamed into class appropriate to their age in
schools in their neighbourhood. This is remarkable outcome of the project. But for this
project, out of school children both in Tamilnadu and Odisha states might have remained
illiterate throughout their lives. Many of them would have become victim of child labour
due to the poverty of their parents.

Another objective of the project was to bring about a change in the mind set of parents/
guardians, community leaders, villagers, social activists, teachers, students, etc.
regarding importance of education for all. This was to be emphasized that elementary
education for all is absolutely necessary to develop the human resource and to improve
the economic condition of the people. It was thought that the desired change in the mind
set of stakeholders would improve enrolment in schools to facilitate the long cherished
goal — Quality Education for all.

For this purpose, multi-pronged approach was followed. Orientation programmes and
rallies in all the selected blocks were also organised to bring about requisite desirable
change in the mind set of all the above stakeholders.

An analysis of data which flowed from administration of pre-test and pro-test revealed
that orientation programme impacted the mind-set of parents/guardians, community
members, local level political workers with regard to need for elementary education for
all. Four orientation programmes- one each in four blocks of Tamilnadu were organised.
In these programmes 199 parents, guardians, community members, teachers, students,
etc. participated. Of these, 198 participants reported that education for all is necessary.
Besides, they perceived that they too have a role in achieving education for all and they
would make necessary endeavours in this regard. They also expressed that they would
meet parents/guardians and would impress upon them that they should not send any of
their children for labour. This is because child labour perpetuates poverty rather than
mitigating it. Before to their orientation, only 18 participants have such a perception.
This reflects the effectiveness of their orientation in bringing about a desirable change in
their mind-set regarding importance of education for all and that the child labour does
not mitigate the poverty of the family and rather it perpetuates poverty.

In Odisha state, two hundred thirty five parents/guardians, community members etc.
participated. Before their orientation, only 32 participants held the view that education
for all is very essential. After orientation of the participants, this figure rose to 210.
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Rallies were also organised in all the eight blocks of both the states. In each rally, about
three to four hundred persons participated. They were raising slogans regarding
importance of education for all. But each rally was witnessed by more than 1000 persons
including villagers from the place of its origin to the terminal place. Coverage of the
rally was much more than that of an orientation programme. Thus both the orientation
programmes and the rallies impacted the mind-set of all the stakeholders.

Conclusions

The issue of out of school children in the age group 6-14 has contributed significantly to
the failure of the country in achieving the goal — Education of All by 2015. The study
reveals that this issue can be addressed appropriately by seeking support of the
community leaders in each village/habitation.
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Abstract: While there is a proposal for amending the Right to Education (RTE) Act 2009
with respect to the ‘no detention policy’, there is a need to give due consideration to the
different perspectives before any decision in this regard. The article argues that law makers
need to consider the unintended repercussions and the possible exclusion of children from
certain sections of society, especially girls, from accessing their rights under the RTE Act
itself. Ironically, the Act is claimed to have been brought in to address their condition of
marginalisation in education. Also, it is not clear that if the ‘no detention policy’ is to be
removed how will the state ensure what it aims to achieve? The moves afoot to bring back
promotion on the basis of examination results also raise concerns about reducing education
to literacy and numeracy ‘outcomes’ alone. Both the perspectives need consideration, and
assessment if any needs to be designed accordingly.

Keywords: No detention, RTE Act, Exclusion, Pushed-outs.

Introduction

This short piece is based on the shared reflective account of the authors. The interest in
writing this paper was triggered from our experiences and observations of practices at
the ground level and the public debates taking place in the public media regarding the
proposed amendments to two laws dealing with children — the Juvenile Justice (Care and
Protection of Children) Act 2000 and the Child Labour (Prohibition and Regulation) Act
1986. But the government's moves to amend the provisions of another law dealing with
children's rights, the Right to Education (RTE) Act 2009, have not attracted similar
attention of the media. To put the record straight, it was under the UPA government that
a sub-committee was set up to review the no-detention policy. The committee was
headed by the then Haryana Education Minister Geeta Bhukkal and it submitted its
report to the MHRD in July 2014. The fact that the very first meeting of the Central
Advisory Board of Education (CABE) under the present government had the report of
‘CABE Committee on Assessment and Implementation of CCE in the context of the No-
Detention Provision under the RTE Act’ as one of the items on the agenda shows the
seriousness with which the provision is being re-considered (The Hindu, 18® August
2015). The authors’ own concern regarding the open hints being given by the
government as to which way it is going to change the RTE Act 2009 derives not only
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from their academic field of work but is also owed to the discussions they have been
having with some friends who teach in government schools. Unfortunately, due to
colonial-era service rules these teachers are under the impression that they cannot go
public with their views on the issue.

Discussion

The RTE Act 2009 itself deserves just criticism as it does nothing to strengthen the
public education system and offers a half-hearted promise of a blatantly insufficient
eight years of schooling. In fact, as critics have been pointing out, leave alone advancing
towards a common school system, it allows the profit-oriented business of private
schools to flourish at the expense of public resources by transferring funds under the
25% quota for EWS children — Section 12(1)(c) — to these schools (Sadgopal, 2011).
Even the implementation of this provision has been found to be wanting on various
counts, including refusal to admit eligible children and failing to provide a non-
discriminatory environment to them within schools (Sarin & Gupta, 2014). On the other
hand, as the policies and practices of successive governments, regardless of political
hue, show, there is a quickening of the withdrawal of the state from its constitutional
responsibility to establish an equitable and common public funded system of education
(Kumar, 2005). This abdication and sell-out is being couched in terms of the Public
Private Partnership (PPP) policy and includes proposing vouchers for individual
students, interventions in public education system by various shades of corporate NGOs
and outright 'Adoption' of whole schools. All this is taking place in an atmosphere where
the 'developed' western countries' model is being held up as an example, conveniently
obfuscating the historical experience of the same countries, apart from a range of other,
that it has been the public funded and something like a common school system which
has worked in and for those nations. Perhaps, the deep sense of caste and class hierarchy
pervading our polity and culture militates against that republican sentiment of fraternity
which is essential for a commitment to equal citizenship and common schooling.

The specific provision of the RTE Act under which children cannot be detained in a
class (till the completion of eighth grade) is section 16. Though this provision is
theoretically tied up with the conception of Continuous and Comprehensive Evaluation
(CCE), another feature of the Act under scrutiny, we will not go here into the arguments
concerning the latter. The popular argument, including among a section of teachers,
against the no-detention clause is focused on the claim that children are not learning
adequately as they have stopped taking their studies seriously in the absence of any fear
of failure. Nevertheless, there are a few more arguments against no-detention which
must be considered in this debate before coming to any conclusion. One, it is claimed
that compulsory promotion of children absolves teachers and schools from any
accountability towards honest work. It is further said that teachers or institutions cannot
assume or be empowered with so much autonomy in the name of conmstructivist
pedagogy (upon which CCE is said to be based) that they escape all external
supervision. Two, the critics of no-detention allege that in the former system of
examinations, children who failed in the earlier classes had time and opportunity to
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recover and catch up later, whereas now children receive a shock and fail in large
numbers when they come to class nine. By then it is too late for them to cover up their
academic lacunae. Finally, the opponents of no-detention remind us that the clause is
short-changing the children of the very sections which need more seriousness towards
educational attainments. After all, the argument goes, the children of the well-placed
sections already enjoy an infrastructural and intellectual resource-based advantage, both
at home and in the schools specifically catering to them. Thus, it is the children of the
marginalised sections who are in much more need of the toughness entailed in a pass/fail
system of exams which will prepare them to compete well in an economic system which
ultimately does demand competition for scarce rewards.

Turning to the arguments of the proponents of the no-detention provision, we can begin
by identifying the one which can be taken to be positioned specifically against the most
popular argument from the other side. It says that fear or threat of failure is not an
empirically validated stimulus for learning. More importantly, it adds that even if in
certain circumstances it does come out to be a factor enabling learning among children,
it is something which needs to be challenged instead of being accepted or reinforced. In
short, we cannot build a system of education on the morally bankrupt idea of threat/fear
of failure. This logic is similar to the one employed in abolishing corporal punishment in
schools even when some ‘evidence’ may be advanced that its use benefits the
maintenance of discipline. Another concern expressed by those worried about the return
of detention is the possibility of an increase in drop-out (more correctly termed "pushed-
out') cases in the event of failure among the children of weaker sections, particularly
girls. In a society where formal schooling itself does not guarantee equal opportunity or
mobility and large number of girls continue to face discrimination and early marriage,
the prospect of suffering still higher investment and opportunity costs which repeating a
class automatically entails is certain to lead to an increase in the exclusion of children
from schools. Then there is the question as to what will happen to the children who fail
and are asked to repeat classes. What alternative and remedial arrangements will be
made for them? Any honest appraisal of the government's policy for such children till
now and the trend of falling education budgets will make it unwise to hope for much in
this regard. The next argument draws our attention to the possibility of abuse the
detention provision provides in a society beset with caste, class, communal and other
such biases. The provision of detention further distorts an already imbalanced
relationship between an adult occupying a position of authority and a child. The critics
of detention also opine that the facts and experiences of the examination system to which
it is sought to return for salvaging education do not themselves inspire confidence. After
all, the examination system raises more questions than it answers, particularly in relation
to its decorum and fairness. This very system of exams and mandatory uniform
requirements for promotion to higher classes has been leading to failure, labelling and
ultimately exclusion, especially of the children with special learning needs (CWSN).
While the present system itself does no justice to these children, ensuring neither special
teachers nor resources and leaving them in the lurch once they have finished class eight,
it at least has no excuse to push them out even earlier. Finally, it is said that it is a
travesty of education to reduce our schools and children to literacy and numeracy
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‘outcomes’ (Ravitch, 2010). The raison d'etre of teaching, schools and education is also
the kind of learning which takes place regarding values like fraternity, equality, justice
etc. If it is a legitimate and primary task of schools to initiate their students into a culture
of democratic co-operation instead of competitive struggle for market employability,
then examination results cannot be their summum bonum. As a friend remarked
wistfully, it is unfair and painful to tell a kind, helpful, innocent and loving child that she
might be all these things as a person but she will have to stay back in the same class,
repeat the year and lose her friends. The sense of tragedy is heightened when the child
comes from a deprived background.

Conclusion

We think that at least some of the respective concerns can find resolution and attain
common ground. For example, in spite of whatever high ideals we may hold before our
schools, nobody can deny that as public-funded institutions they, and their teachers, need
to be accountable. Autonomous public bodies with sufficient academic expertise and a
robust understanding of education - university departments of education, for example -
are much more equipped to supervise/mentor and work with these schools. To whatever
extent there is dissatisfaction with an average school, the state bureaucracy and political
leadership too needs to be put in the dock. Likewise, there is no necessary contradiction
between taking a rigorously academic approach to the needs of the children from
deprived backgrounds and providing a relaxed atmosphere of cooperative living and
learning. Indeed, the overt emphasis on standards expressed in 'outcomes' and doubtful
scores of limited meaning is only likely to reduce the intellectual vitality of our schools
by confining them to minimum testable levels (Ravitch, 2010).

In the context of the likelihood that the no-detention clause is going to be removed there
are some questions which need to be raised and answered regarding the backtracking on
this law. What will then happen to the right of children to get admissions based on their
* age that is the age-appropriate admission provision (Section 4 of the RTE Act)? What
additional resource based allocation will be needed to plan for when a larger number of
children stay back due to failure in order to avail their present constitutional right of
schooling till class eight? What responsibility will the state take both for providing
necessary conditions for ensuring better learning for the detained children and for those
who might get pushed out due to failure (including CWSN)?

We should also acknowledge that much of this debate is happening not on the bases of
empirical data, but on perception. As analysts commenting on such policy decisions
have often pointed out, the performance of a public consultation on these issues is often
a charade. Ultimately, it is fait accompli we are going to be served with. Coming to
which, one cannot help wondering whether it is mere coincidence that the amendments
being made in all three laws dealing with children are reflective of a more traditional,
regressive and authoritarian understanding of children, society and the state. This is a
perspective in which children are held personally responsible for their alleged failures,
whether in academics, before the law or regarding familial economic circumstances.
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This condemnation is especially reserved for those whose rights are seen as dispensable
and who themselves are considered merely as cheap labour for ‘development’. It is also
sensible to remind oneself that detention or no-detention, the children of the working
masses are not going to get justice in and through the education system so long as we
have a multilayered and non-egalitarian system of schools situated within the prevailing
economic system. In a way then, in the larger picture and in the longer run, this might
turn out to be an irrelevant debate.

References

Kumar, R. (2005). Education, state and class in India: towards a critical framework of praxis.
Mainstream, XLIII (39), 19-26.

Ravitch, D. (2010). The death and life of the great American school system how testing and
choice are undermining education. New York: Basic Books.

Sadgopal, A. (2011). Neoliberal Act. Frontline, 28(14), July 2-15.

Sarin, A. and Gupta, S. (2014). Quotas under the Right to Education: Not Leading towards an
Egalitarian Education System. Economic and Political Weekly, XLIX(38), 65-72.

The Hindu (18 July 2015). Panel for phased implementation of no-detention policy in schools.
The Hindu, Delhi Edition.

TS | 51



ot Aokl e Sead 3 s

ezl dd W Teanigaiene s B ey il dn o de i e g S Forloe o= 2 e B

bldseasgail, 26 G906 v agr T G 5 S0 L e L P  bmvess il

BaAe s Wi 10 aeliing Sl couniieenle o, el ss sl gt O gt o Selys it
e &E Qeol o Ty usitoouhd el i o ! T et
fving odi aetiie Dot sl LE N RN i fmids ot e = e
dgion and e appens B0 B Lot TN § =yt f05 Hegtiny
. LR S i 3 g
b 55
faisgmy For Byesneeod 3 wlewparre i, = s wh L 4
‘ . @ o s e
Wiy, RGN vt epytesy beudte g i it i %« i B st o
eyt s a ; t vl
LT et L et g : } i tass
R g w08 gribnad ok apertpti ooy AR P gl | T '
4&‘" ENREEUTIE Ay ¥ Lo o i D e 4
jelalry: ml saifog fotsishoon Iy gl e g {i o L Lo ok 2
o
-
Lar ’




Teacher Support, 2015, 4(3), 53-64
©National Council for Teacher Education, India.

Teacher Development for Creativity-Centred
Classroom: Role of Teacher Education
Institutions

Tapan Kumar Basantia Subhash Chandra Panda

Assistant Professor, Former Principal

Department of Education, (RIE, Bhubaneshwar)

Assam University, D-704, Amba g Residency
Silichar — 788011, Cachar, Assam Ahinsa Khand-2, Indirapuram
tkbasantia@yahoo.co.in; Ghaziabad-201014, Uttar Pradesh
tkbasantia@gmail.com scpandal949@ gmail. com

Abstract: Creativity is the unique gift to mankind. Each individual is endowed with creativity in
one way or other. Numerous evidences show that there is huge wastage of creative talents
because of many socio-cultural and environmental constraints. For the optimal development of a
country or society, unfoldment of creative talents of its people is quite needed. For unfolding the
creative talents of the young masses or learners, our classrooms should be creativity centred. If
really, we want to make our classrooms creativity centred, then we have to bring a drastic
change in our teacher education system, because, the teacher education institutions determine the
fate of the prospective teachers and teachers determine the fate of the learners in the classroom.
Referring these contexts, present paper broadly highlights the role of teacher education
institutions for teacher development for creativity centred classroom.

Keywords: Teacher, Classroom, Creativity, Teacher Education Institution.

Introduction

Although some individuals are exceptionally creative, but, each individual is creative in
one way or other. In the society, the personalities like Thomas Alva Edition, Albert
Einstein, Charles Darwin, Sigmund Freud, Pablo Picasso, John Sebastian Bach and some
others are treated as exceptionally creative personalities. Thomas Alva Edition still holds
record for the most patents awarded to a single person by the U.S. Patent office: 1,093.
Edition turned out massive volume of work. Picasso, for instance, created more than
20,000 paintings, drawings and pieces of sculpture in his lifetime (Kellogg, 2003). The
great literary works of William Shakespeare are ever memorable to the whole mankind.
Tt is reasonable to assume that most people are creative, but the degree of creativity
differs widely. The creativity of, for example, Georgia O’ Keeffe, Buckminster Fuller,
Wolfgang Mozart, or Thomas Jefferson not only is a manifestation of great talent but
also is well known. Other creative geniuses surely exist but go unrecognized (Solso,
2001). This creative ability is not the property of the exceptional people, rather,
exceptional property of all the people. Although few humans are creative in the
historical sense, all of us are creative in process sense. Indeed, all mental acts can be
viewed as creative if one begins with the observation that a person never perceives,
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recalls or imagines in precisely the same way twice; or as expressed by Heraclitus of
ancient Greece, we never enter the same stream twice. Creativity is a universal trait or
ability. This ability is found in each and every individual in more or less degree. A
number of studies reported that creativity is normally distributed like other
psychological constructs. Jain (2000) stated that like intelligence, creativity is also a
normally distributed attribute in a population. Cameron (1995, p.3) argued that all
individuals are creative and creativity is a natural part of life. Kirton (1989) defined
creativity by coming down to the common level of individual’s behaviour and told that
each individual is capable of being creative. By focusing on talented youth, we do not
wish to endorse an elitist view of education. We believe that all children are talented in
one way or another, even though their gifts may not be once formally recognized by
teachers or school curricula (Csikszentmihalyi, Rathunde and Whalen, 1993). The
creative disposition is inherent in all human beings. Creativity has a strong impact on
our lives and society. Creativity is the unique gift to mankind which has not only created
culture, aesthetics and values, but also acted as the seeds for all the multi polar
development of the society: technological, scientific, spiritual and artistic. The unfolding
of creativity affects all our developmental areas: spatial, logical, kinesthetic,
philosophical and spiritual. Creativity helps for emotional, moral, intellectual and social
literacy of an individual. Our position is that helping talents develop will result in long-
term benefits both at the individual and at the societal level (Csikszentmihalyi, Rathunde
and Whalen, 1993). At the individual level, it is difficult to argue that a person will be
better off not developing her or his potentials to the fullest. It is true that a person with a
great artistic talent may lead a quieter and more contended life as an average person than
if he or she went on to develop those artistic skills and competed for scarce recognition
(p- 27). At the societal level, the benefits of nurturing talent are even more evident.
Occasionally the entire nation becomes aware of this (p. 27). There are personal as well
as societal needs for the development of powers of creative expression (McKim, Hansen
and Carter, 1959). Further, they mentioned, “whether we as a nation or as a world, move
forward to higher levels of civilization, stagnate, or eventually destroy ourselves
depends upon the quality of our original thinking. Creativity is important not only in
scientific endeavors, but perhaps even more in social living and international relations —
in fact, in all aspects of human activity (p. 339)”. In fact, the future of any country rests
upon the creative talents of its people. Unfoldment of the creative talents produces
creative excellence and in tern, the individual and society reach at the excellent level of
achievement.

Wastage of Creative Talents

Numerous evidences show that there is huge wastage of creative talents because of many
socio-cultural and environmental constraints. Under achievement, or dropping out, on
the part of talented youth has been described in the fields as different as athletics (Klint
and Weiss, 1986), art (Getzels and Csikszentmihalyi, 1976), science (Hansen and
Neujahr, 1976), mathematics (Stanley, Keating and Fox, 1974), mathematics and science
(O’Donnell and Andersen, 1977) and music (Bamberger, 1982). Hudson (1966, p.133)
suggested that ‘conventional education is hostile to creativity, progressive education is
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not’. It is a generalized practice that existing schools put more emphasis on rigid
scheduling, which in many cases hamper the creative ability. Bloom (1958) opined that
there is some reason to believe that the education system can reduce originality and
creativity. This negative effect on creativity is most marked when examinations,
instructional materials and processes all emphasize learning by rote and the goal is
centred on getting through examinations. Now it is a fact that much of school learning
calls for practice absorption, reception, passivity (Cole and Bruce, 1958, p.524). The
scope for developing the creative talents and abilities are hardly emphasized there.
Presently practicing school tasks- follow the routine quality: memorize the table,
reproduce the dates and years of the event, pronounce exactly what the teacher
pronounced, present the formula as exactly taught etc. In an existing school system, the
child’s freedom is restricted and the unfoldment of his/her creative abilities remains at a
great risk. In many cases the-then classrooms act as the graveyard where the creative
talents of the children are buried in the many extent.

Many People believe that “talent will out” regardless of external circumstances. We can
find examples where the individuals struggled successfully to unfold their potentials in
spite of great odds. When John Biard (the inventor of Television) was experimenting in
a rented house, because of the mismanagement of electricity, the house was burnt and he
was physically insulted and thrown out by the house owner. Likewise, Biard faced
thousands of consequences and at last reached at the goal. Manfred Eigen (Who won
Nobel Prize in Chemistry in 1967) left school at 15 when he was drafted to serve in a
German antiaircraft battery. Soviet troops captured him 3years later, but he escaped and
walked across Germany to enroll at the University of Gottingen. Even though he had
never finished high school, Eigen obtained his Ph.D. at age of 22. Thomas Edition, the
great scientist of our age, was expelled from first grade because his teacher thought he
was retarded.

But, the principle, “talent will out” may not be a universally acceptable principle.
Environment and opportunities have a lot of sayings in reflection of talents. The
enormous waste of creative talent due to lack of opportunities has been discussed by
many authors (Alencar, 1995,1996; and Montuory and Purser, 1995). The numerous
obstacles that hinder the expression of the creative potential have been largely discussed
in the literature in creativity (Alencar, Fleith and Martinez, 2003). Many blocks to
creativity development have been identified by several authors (Shallcross, 1981;
Adams, 1986; Von Oech, 1988; and Lubart, 1999). Rousseau (1962) vehemently
commented that, “In every under developed country, potential Einstein and Fords are
herding cattle or breaking stones”. In fact, it is very difficult to say how many geniuses
are never recognized because of their talents are blighted before they have a chance to be
expressed. Although we are in doubt, the most reasonable assumption seems to be that
talent is much more widely distributed than its manifestation would suggest. The
proportion of gifted children appears to be much greater than that of gifted adults; what
happens to those children during the hazardous passage through adolescence
(Csikszentmihalyi, Rathunde and Whalen, 1993). Further, a question arise: how many
individuals become committed to the development of their talent? Just in opposite side
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another question may be put: why some people become disengaged from the
development of their talents. The answer to this question may be like this: the home,
school and other environmental factors may press the individual to be away from talent
development. After all, unusual talent is a potential benefit for society as a whole; and its
loss is a loss for everyone.

Teachers’ Role in Facilitating Creative Talents

In the whole educational system, the teacher is the main role player for the learning of
the learners. The teacher is the sole agent who helps the learners to unfold their creative
talents. The teacher creates a congenial atmosphere in which the young masses (learners)
can get appropriate feedback for their self-expression. Beetle stone (1998, p.34)
remarked: “In considering creativity, it is important to establish that all children have
equal rights to be creative and to have full access to opportunities within the creative
areas of the curriculum”. In this liberal democratic social set up, every child has the right
to express his/her creative urges and a talent to a sustainable degree; and the chief task of
our school and its curriculum and teacher is to facilitate the same. Beetle stone (1998)
states, “Teachers can adopt approaches to teaching which will encourage problem
solving and investigation, drawing upon children’s natural curiosity and desire to learn.
Problem solving allows children to use their imagination to try out their ideas and to
think about variety of possibilities. Because problem solving uses these elements of
creativity, it allows children some degree of self-direction (p.17)”. We generally believe
that all children are creative or talented in one way or other, even though their
creativeness or talents are not always recognized by the teachers or school curricula. As
Haward Gardner has convincingly argued, the dimensions of giftedness include body
movement, empathy, visual acuity, and so forth (1983). Alexander, Rose and Wood head
(1992, p.35) encourage teachers to ‘provide learning tasks which will enable children to
engage in creative and imaginative thinking and action’. The ultimate endeavor is for
teachers to be able to ‘set the creative pattern in which the creativity can flow® (Sisk,
1981). The role of the mentor in fostering creativity has been documented by many in
the literature (Bettlestone, 1998; Craft 2000; Fryer 1996; and Shagoury-Hubbard, 1996).
The mentor may be a teacher or another pupil or any other person beyond the school.
But the teacher can be the best mentor, since, s/he is the role model in front of the pupil
from numerous point of view. As teachers we need to be involved in ‘observing,
initiating, participating, encouraging, maintaining, extending’ (Moyles 1989, p.76) — a
role that clearly means being aware of the nature of creativity and how to develop it in
ourselves. We should see teaching as involving a change from ‘a passive acquisition of
knowledge’ towards activities which help children ‘to discover and develop their
creative abilities by doing, making and organizing’ (Kyriacou 1986, p.182).

Teachers must be made aware about what creativity is and why creativity needs to be
nurtured among the young masses. A teacher needs to be well equipped about the
teaching learning objectives relating to creativity development. Much energy in
classroom is directed to providing what Fryer (1996, p.88) describes as a ‘supportive
climate in which creativity can happen or on teaching (creative arts) skills’. Teachers
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need to be aware equally of the necessity to teach problem solving and thinking skills,
which are vital to creative development (p.88). Alencar, Fleith and Martinez (2003)
remarked, “In general, teachers are not well equipped to meet the creativity needs of
students. The emphasis has been on knowledge acquisition, with a lack of opportunities
for the students to discover the new, to explore the unknown, and to express their
creative abilities. This has an influence on motivation and commitment”. In many
circumstances the teachers fail to develop the creative abilities among the learners. A
teacher who is under equipped about his/her tasks, makes compromise in different
situations. Woods and Jeffrey (1996) in their study of creativity across the primary
classrooms describe how the teachers negotiate knowledge which is relevant and
meaningful to the children, attempting to negotiate the gap between the public
knowledge of the National Curriculum and the personal knowledge of each child. Many
teachers feel disheartened in practical classroom setting because of any socio-
psychological reasons, and this ultimately affect the creativity nourishment of the
learners. Some teachers feel, with some reason, that schools are not places where
creativity can be encouraged. Perhaps many teachers feel, too, that since their own
individuality and creativity is suppressed in some ways with in the school setting, it is
difficult for them to feel wholehearted in their attempts to foster these in others (Craft,
2000: p.135).

Defining Role of Teacher Education Institution for Teacher
Development

For the professional development of teachers, the teacher education institutions play the
key roles. Teacher education institutions take the responsibilities to prepare the teachers
as per the professional needs and requirements of the teachers. Therefore, the teacher
education institutions must find the way to accept the accountability for teacher
preparation according to some guided directions. Students’ learning is given high
priority in whole educational scenario; and teacher educators are the persons who can do
a lot to safeguard the interests of the students. Berry (2005) remarked that teaching will
not be a profession and teacher education will not earn its rightful status in the university
until practitioners link teacher learning to student learning. Teacher educators must take
lead in this regard. Further, he mentioned that the vision of the future of teacher
education will be dependent on the ability and capacity of the teacher education
community to build and leverage public support and political will for supporting a true
teaching profession whose actions focus primarily on serving the academic and
developmental needs of all students- including our nation’s most disadvantaged learners
(p-272). Remarking on reformative aspect of teacher preparation, Stott and Bowman
(1996) mentioned that, a second approach to reforming the teacher preparation
curriculum has been to incorporate more contemporary knowledge and research, along
with other disciplinary insights on children’s learning. The vital role of a teacher
education institution is to cater the diversified needs of the teachers.
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Are Teacher Education Institutions Well Equipped for Teacher
Development for Creativity Centred Classroom?

For the optimal development of a country or society, unfoldment of creative talents of its
people is quite essential. Educational institutions are the sole agencies for nurturing
creative talents of the young masses or learners. And, the teachers working in the
educational institutions need to be fully aware about and well equipped for the creativity
development of the learners learning in the educational institution. For making a
creativity centred classroom in our educational institutions, the role of the teacher is
second to none. Many cited evidences of earlier sections of this paper clearly state that
our teachers are not properly equipped to meet the creativity needs of the students.

A question may be asked as — why our teachers are not equipped properly to meet the
creativity needs of the learners? or in another way, the same question may be put as-
why our teachers feel difficult to make a creativity centred classroom? One of the better
ways of answering this question is — our teacher education institutions are ill equipped to
train the teachers in such a way that they can cater the creativity needs of the learners.
Many teacher educators teaching in teacher education institutions are hardly aware about
content and processes of creativity and the significance of giving training to the teachers
regarding the meeting of creativity needs of the learners. Neglect of creative talent in
educational institutions is quite understandable whenever teacher educators themselves
are little aware of the nature of creativity (Raina 1970). Realizing the shortcoming of
existing teacher education system in respect of fulfilling the training needs of teachers in
the field of creativity, Chakrabarti (1994, p.126) remarked, “Teacher education too,
necessitates a redirection in teacher education and teacher orientation programmes to
facilitates in-service teachers and freshers to be acquainted with creativity in children
both in theory and in practice. This would encompass the different avenues of creativity
in children with special reference to their exposures in interest, aptitude, attitude, skill,
and appreciation”.

Defining the Role of Teacher Education Institutions for Teacher
Development for Creativity Centred Classroom

If really we want to make our classrooms creativity centred, then we have to bring a
drastic change in our teacher education system, because, the teacher education
institutions determine the fate of the teachers and teachers determine the fate of the
students in the general classroom. If any change we have to bring at the student level,
accordingly change is needed at the teacher level, and ultimately it demands reform at
teacher education institution level. The well-equipped teacher education institutions with
competent and dedicated teacher educators can take the challenge for developing the
teachers in appropriate direction. The strategies given in following points may be helpful
for equipping and defining the role of teacher education institutions for fulfilling the
creativity training needs of teachers or preparing the teachers for creativity centred
classrooms.
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Assessing the existing knowledge of trainee teachers in creativity area: Teacher
education institutions are the places where the training needs of the teachers are
taken care. Before providing the training to the trainee teachers about ‘fostering
creativity in the classroom’, the teacher educators, at first, should assess, how far
they (trainee teachers) are well aware about the concept of creativity, its importance
and techniques to be followed to achieve creativity among the student. The teacher
education institutions must use different types of formal and informal techniques to
assess the background level knowledge of trainee teachers on creativity development
process.

Practicing a Creativity Centred atmosphere in Teacher Education Institution:
The whole scenario of teacher education institution should be creativity centred. The
teacher educators in their practice, behaviour, attitude, outlook etc. should be
creative. The environment of the institution needs to be congenial, flexible, problem
centric, heuristic and free in nature. The trainee teachers must get a lot of exposures
in the environment of the institution to be aware about creativity development
process and its importance.

Offering Course Contents relating to Creativity: The course contents relating to
creativity should be significant part of the curriculum of teacher education
institutions. In order to acquaint the trainee teachers about the creativity
development of students the following brief outlined course contents may be offered
by the teacher education institution.

Outlined Course Contents

The outlined course contents which may be offered by the teacher education
institution are given under the following sections/heads and subsections/subheads.

A) Conceptual Issues of Creativity

e Meaning and definition of creativity

e Theories of creativity

e Types of creativity

e Stages of creativity development

e Levels of creativity

e Approaches to creative activity

e Creativity development in different stages of life

e Sources of creative activity
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B) ' Psycho-social Issues Relating to Creativity

e Factors influencing creativity

e Relation of creativity with convergent and divergent thinking, Intelligence,
Non-intellectual factors, Problem solving, Heredity, Environment, Culture,
Cognitive style, Age, Sex, Socio-economic status, Formal education,
Achievement, Virtue/humanity etc.

C) Recognizing Creative Talents

e Needs and Importance of Recognising creative talent

e Indicators of Creativity Development

e Index of Measuring Creativity

e Precautions to be Followed in the Process of Recognition

e Complexity nature of Creativity and its Recognition

e Difference in Assessing Creative Ability and Other Abilities

e Testing and Non-testing Techniques used for Assessing Creative Ability

e Assessing Creativity in Different Subject Areas: Art, Science, Math, Social
Science, Language etc.

D) Nurturing Creativity through Education

e Significance of Nurturing Creativity

¢ Conventional Educational Practices and Creativity

e Barriers to Creativity Unfoldment

e Issues Relating to Creativity Development through Education
e Facilitating Creativity through Education:

o Orienting Institutional Climate for Creativity Development
Designing institutional Curriculum for Facilitating Creativity

o Designing Learning Activities for Creativity Development
o Teaching Learning Methods/ Strategies and Creativity Development
o Preparing Teachers and Other Resource Persons for Creative activity in

Classroom

All the inputs in creativity need be amalgamated in perspective, pedagogy and
internship courses of teacher education programmes Special in-service teacher
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education programmes may be organized for professional development of teachers
in teacher education institution.

Organizing Professional Development Programmes in Creativity Area: The
teacher education institutions should organize various professional development
programmes like orientation courses, refresher courses, seminars, symposium,
discussions etc. in the area of creativity for both in-service as well as pre-service
teachers. This will enhance the knowledge skills and competencies of the teachers,
which would ultimately be helpful to make their classrooms (teachings) creativity
centred. In pre-service teacher education school internship course may be used very
effectively for organizing such activities.

Developing and disseminating Taxonomy of Creative Ability: Teacher Education
Institutions should take the challenge to develop comprehensive taxonomy
(classification scheme) of creative ability. Such taxonomy should be developed and
with the joint efforts of teacher educators, teachers, experts, researchers and other
stakeholders and disseminated among the teachers and other beneficiaries for their
professional and the related use.

Developing and disseminating the enriched materials and activities for meeting
the creativity needs of the students: Teacher education institutions should develop
some enriched materials and activities for meeting the different types of creativity
needs of the learners. Such materials and activities must be disseminated to the
teachers, mentors and other stakeholders of schools and educational institution for
their practical use.

Providing extension services to the teachers on the area of creativity: The
teacher education institutions should provide the extension services to the teachers
when they find any doubts and difficulties referring to making the
school/educational institution creativity centred. Teacher education institutions
should try their best to provide the extension services as and when required by the
teachers.

Improving Internal efficiency of the teacher education institution: In order to
provide the teachers quality training/education relating creativity development
process of the school and/or making the classrooms creativity centred, the teacher
education institutions must be internally fit and well equipped. These strategies may
be helpful in improving the internal efficiency of the teacher education institutions
for meeting the creativity based training needs of the teachers:

a) Conducting researches and action researches in the field of creativity

b) Following the method of self-introspection for devising new strategies for
meeting the creativity based needs of the clients
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c) Keeping constant touch with past and latest developments in the field of
creativity

d) Equipping the institution with teaching learning materials relating to the field of
creativity

e) Keeping constant professional touch with the resource persons, scholars, experts
and other intelligentsias working in the field of creativity

f) Performing self-study in the field of creativity

g) Using distance learning materials/information and communication technology
for enhancement of knowledge in the field of creativity

h) Following peer group discussion, argumentation and analysis method for
enhancing knowledge on creativity.

Such activities discussed here may be helpful to nurture creative ability in learners.
Present scenario in classroom usually make learners passive listeners and the persist
times with them throughout their life. Rarely the learners raise questions in classroom
situations. Hence, the initiation must take place starting from the teacher education
institutions which in turn will be in instrumental for a different classroom scenario than
the present ones. Learners curiosity, anxiety and enquiry ability may be maintained by
the prospective teachers by going due weightage to creative activities in classroom
situations.

References

Adams, J.L. (1986). Conceptual Blockbusting. New York, Addison-Wesley.

Alencar, EM.L.S. (1995). Criatividade (Creativity). Editora da Unversidade de Brasilia, Brazil,
Brasilia.

Alencar, EM.L.S. (1996). A geréncia da criatividade (Managing creativity). Brazil, Makron, Sao
Paulo.

Alencar, EM.L.S., Fleith, D.S. and Martinez, A.M. (2003). Obstacles to Personal Creativity
between Brazilian and Mexican University students: A Comparative Study. The Journal of
Creative Behaviour, 37(3), 179-192.

Alexander, R., Rose, J. and Woodhead, C. (1992). Curriculum Organization and Classroom
Practice — A Discussion Paper. London: DES.

Bamberger, J. (1982). Growing up Prodigies: The Midlife Crisis. In Feldman D.H. (ed.) New
Directions of Child Development: Developmental Approaches to Giftedness and Creativity.
San Francisco: Jossey-Bass

Beetlestone, F. (1998). Creative Children, Imaginative Teaching. Buckingham, Philadelphia:
Open University Press.

Berry, B. (2005). The Future of Teacher Education. Journal of Teacher Education, 56(3), 272-
278.

Bloom, B.S. (ed.) (1958). Some Effects of Cultural, Social and Educational Conditions on
Creativity. In Tylor C.W. (ed.) The Second (1957) University of Utah Research Conference on
the Identification of Creative Scientific Talent. 55-66. University of Utah Press.

Cameron, J. (1995). The Artist’s Way: A Spiritual Path to Higher Creativity. London: Pan.

Chakrabarti, M. (1994). Child Education and Creativity. Delhi: Daya Publishing House.

62| TS



Tapan Kumar Basantia and Subhash Chandra Panda

Cole, L.E. and Bruce, W.F. (1958). Educational Psychology. New York, World Book Company.

Craft, A. (2000). Creativity across the Primary Curriculum. Routledge, London.

Csikszentmihalyi, M., Rathunde, K. and Whalen, S. (1993). Talented Teenagers. Cambridge
University Press, New York.

Fryer, M. (1996). Creative Teaching and Learning. Paul Chapman Publishing Ltd, London.

Gardner, H. (1983). Frames of Mind: The Theory of Multiple Intelligences. Basic, New York.

Getzels, J.W. and Csikszentmihalyi, M. (1976). The Creative Vision: A longitudinal study of
Problem-finding in Art. Wiley Inter-science, New York.

Hansen, R.A. and Neujahr, J. (1976). Career Development of High School Students Talented in
Science. Science Education, 60, 453-462.

Hudson, L. (1966). Contrary Imaginations. Methuen, London.

Jain, N.D. (2000). Promoting Divergent Thinking in Class-X Students through Classroom
Questions. Journal of Indian Education, 26(3), 76-80.

Kellogg, R.T. (2003). Cognitive Psychology. Sage Publications, Thousand Oaks-London-New
Delhi.

Kirton, M. (ed.) (1989). (2™ edition). Adopters and Innovators: Style of Creativity and Problem
Solving. Routledge, London.

Klint, K.A. and Weiss, M.R. (1986). Dropping in and Dropping Out: Participation Motives of
Current and Former Youth Gymnasts. Canadian Journal of Applied Sport Sciences, 11, 106-
114.

Kyriacou, C. (1986). Effective Teaching in Schools. Simon and Schuster, Hemel Hempstead.

Lubart, T.I. (1999). Creativity across Cultures. In Sternberg R.J. (ed.) Handbook of Creativity.
339-350. Cambridge University Press, New York.

McKim, M.G., Hansen, C.W. and Carter, W.L. (1959). Learning to Teach in the Elementary
School. The Macmillan Company, New York.

Montuory, A. and Purser, R.E. (1995). Deconstructing the Lone Genius Myth: Towards a
Contextual View of Creativity. Journal of Humanistic Psychology, 35, 69-112.

Moyles, J. (1989). Just Playing? The Role and Status of Play in Early Childhood Education.
Open University Press, Buckingham.

O’ Donnell, J. and Andersen, D.G. (1977). Decision Factors among Women Talented in Math
and Science. College Student Journal, 11, 165-168.

Raina, M.K. (1970). Ideational Fluency and Motivation of Teachers under Training. Indian
Journal of Psychology.

Rousseau, H.J. (1962). Ability in a Multi-cultural Community: Rhodesia and Nyasaland. In
Bereday G.Z. and Lauwera J.A. (eds.) The Yearbook of Education. Evan Brothers, London.
Shagoury-Hubbard, R. (1996). Workshop of the Possible: Nurturing Children’s Creative

Development. Stenhouse Publishers, York, Maine.

Shallcross, D.J. (1981). Teaching Creative Behaviour. Prentice Hall, Englewood Cliffs, N.J.

Sisk, D. (1981). Foreword. In Shallcross D. (ed.) Teaching Creative Behaviour. Prentice Hall,
Buffalo, NY.

Solso, R.L. (2001). Cognitive Psychology. Pearson Education, New Delhi.

Stanley, J.C., Keating, D.P. and Fox, L.H. (eds.) (1974). Mathematical Talent: Discovery,
Description and Development. John Hopkins University Press, Baltimore.

Stott, F. and Bowman, B. (1996) Child Development Knowledge: A Slippery Base for Practice.
Early Childhood Research Quarterly, 11, 169-183.

Von Qech, R. (1988) Um Toc nacuca (A whack on the side of the head). Livraria Cultura Editora,
Sao Paulo, Brazil.

TS | 63



"-?r‘“‘"i e Y Dund e Tet ot s oo

[ (3] R T Tl £ e T

by U bl bl

S R {1 % A5 o gyt "17-’ ,f_,I'F'l‘l-*: Ak
,‘f}a 3 L tatrkatis Lyah
) 8 Bt AEd ST SISHRE P SR B H7TH [RUSTIESTI S O P
Y . 3 E

Fiads,* 17400020 medle oot voam gt e e el siv
) { vatabalos T PR S A T | & G TV AL O i

B Y A i e
LN '."’_“H‘Jl £V zinaypd fadn ot ::j.'H B R DL e Tk St LR ST R B Lty

slifidiin kBt ot e nis
enfeivkve ¢ it giiats © < T ar Goldme Tl angu i

ARt sl ey 20A

s 1 el GRS SRR 2568 el e

3 EEh e B R :;‘; SRR SRS T CS T R TSRV (NI S L
Pl iy e te e g Bt wn oo w8 b LT diand s DA NltA

AP D sl pend baheigd T Sewel aninis S stesitr o e cenport o sEoen

B et A D B st 2t il 0 sl s wllD 0ER L ey ol

Y ¥ erthingl? o, DI s {13 AR SN (SN RN S L IL e Fasdad s B et
. IO SR 1 Y nt AR St TR
T UL 1 SR L S o R € 1 LR e e L o el I . (A RE B T (i
40 = ¥ ikt *.I‘J LRSS SO
o bbAe T el ES BBAGE) Gk wld St s ‘ T
Cal AT e Y sttt T
ST A e SN et e 20 Y gl ke 0 4

T ataiond|
¢!t L

solotd wrnged Bt opones N sobe dndd s

- R
1;‘-‘|"' 4 SIS BAFRSE BRRNE T

A Gt wtEsn B R vaaneE el aTaE o e UEY L8 e
rrnhoriihs et ¢ eaondhi o asodient siY il Sl aed, Pofin Ao volissih

AR RELEL A SR ™ gk o ek R 1" L B FATR S,

anhd 250 Y e b il SRR S R

‘ ST ES S B T Y AL T . B O T S I ET ¢ Ll adeshivdy

”h‘: FIPTR Lt B TIPS IRD - T R Eh s € {m) CF -esiiede nt % 0 g% S R | Ll

P

s iy, Pais ey

S 1 IR

gl sy
| N

ikt #

by SR ATV P O £ ¢ ARSI O
= S5 S W ;g.::#ﬂ‘ﬂ."l s I
Larnel e aavareld b el vt

5] wlI) e aralt it 5 idead

A - Y ARt

| Al o a0 QRES AL
' sl U gt

ERT-mal 1D lesasiabives
FE Y P T G VT IS O € SRR TSV T IR VAT 1o < N LS R LT w04

oo e wenn seaglE A s

T AR
AR Ao wE o

.1;_..'#3‘)' vl ogs -

.



Teacher Support, 2015, 4(3), 65-74
©National Council for Teacher Education, India.

I ST & g8l @) A Suerfer w®
IRAIR® aTATEaRT & YHIT BT AT

Rarwr &
GETT TEIIIE
TG SeeRdr & voguT gl

TR YT € g 5 39 F SRar o gve &7 w7 fetT e ov e avd & 398 Awd 7
TG PV T [3FT B T G 7 ST 8 AeAE dEr 547 ¥ Gaaave 278 oI-uraet @ 3w Sy o
TRGIRE [0, o], AFUT, R, 778 JOeTe, QOB Grera—ane) S, s 7 Suey @y @
ST [34T 7| o fordl & wem | e EI RS wiarie araraeer afae) @7 avahT B ar aer et
7GR I T F TEgT VT @ [7 FEVT [T, E-arT g wiRgeT gk a1 5T e 79

ST B I H @ T R I BT a0 B 36 sy oY qge 5 s s # Rl #) dfe geriy
T GIRGING G AT I Sguer a7 [T, 78 37 geRnr, RRRETY ar Geri—a)av SFEfT qT FTHGE BT FE

& Wg: IgEa Sy, S Sueier, yilRaRe ammERe

EESICE]

IMaR ARG @ 7 Frarl 21 3 R § @ o w9 e e w faw oxd §) 9Rom ey
el W e FRIaT Ud e BT 980 o9 arfe e ge € s eRU 98 i W @
T W D ST ¥ IR W2 E, S ARl B Al af ud o wRar # whaw AT ey
gwé@mmhmﬁaﬁmgﬁqwﬁ$wﬂaﬁmﬁwﬁwﬁﬂwm§q
<G S WHA B, gD ARSNGB B e TEOT | qxee &5 § Fia a) qer STanTe
T WAl B I BN B BROT S A TS Wl W B g & TR YR A uRd ¥ &
U Td W W@ B | ST VEN @ RO WA @7 &0 ) 58 e @ ek sl
el g | WawaT W & I O B WNPR ¥ 399 URRRY U9 arerma & sk RNy e
<1 URA b, ) T WReRT T9 o Wil ¥ 599 e U9 weeiew & R s
@@ﬁﬁ@wﬁﬁsﬁﬁmmwmmﬁaﬁﬂﬁaﬂmaﬂaﬁmﬁ@
o SN AT AT Fivpiod TRER B N G @ ud | 2fiera Samr £ R ast @ st
A e & o & & g e W@ 21 u&be o § e wara @1 st amr &
AT <, wife w3 ey v § g, sl ok ot 37 fen o9 & afer wra T8 o)
TEMRT H Tl B BT I8 I & 6 g v § weoniodt @ wewdt @ REr o @t
HEPR TE o |

MY B B AGIIHAT TG T8

e T Igemarh oa B, e AW ¥ @ R Y ARMO 9 ¥ ¥ wom §9 wodr 21 2
e el @ 5 9RT § W FTA weRl # G of 9We uge B 9 2, [oNE B yadaE
STEASEIG BT XIS EHE B Ueel IR TG el IO A IEIAT o7 | W o Ag) Ry w7
B e SR SO § B o1 R R seiveRe R ure & o

3T SUGHR FET W EH UAT I B, R UH B’ W B R R sHE @ 4 e Rew 9
AT BRIAT WY A 98 9 Wiiad AR U P IowraforT B qHar 2|



s Tty @ ge # WEE SIERT T TIRaIRe AR @ JHIT P FETT

FTRY ¥ ST ST 14 R 8 ¥ wea @ Res & A faw e 21 99 5 -

o i

o fielTen
o HUW

o HSI MG |

[ad W

HRIROIG: FANTRdt T SR B TNIE BT EEE Bl e 2, 3R W # N W Swer FaEm
Y57 & S99 WaH W Bud §| UNgy anggd # e whd w2 -

TIRaIR% Fraraver: MRaRe IR § argd Ha—far #1923 @ i eeR W € |

B =R

WS TR B TG & SRY Sl FaER URaa BT & &R e semas g wee B o 8 S9
a3 =R @Ed § | Wy aemae ¥ frefeafed s W E -

e gy SuRuly 1 enw 9¥ # fEnfl g1 e # sufew R # wen ¥ g
I gyRr BTE A1 I SuAy BT e See THl @) Aee Seed ® A9 gl

oY B 9geH

. o, e B seal B Afde St W aRaRe FREE & 9T BT S |
. o SN @ gedl @t e ST W WRaRe W B THIT BT AT AT
. o, SNy @ Seal Y Afde Suaf W uRaRe ¥ $ 9T BT 3T BT |

. o St @ ged B e Sudfer W aRaRS FuTerE @ THIT BT AT B |
. o, St @ ged A e Suaer R aRaRe e @ gETa @ SeadT B |
. o, S B F= B Afde S R TRaRe PR & FHIT BT ST DA |

. 3/, ST B gt @ e Suafy W TR REvReR & 9fa e @ e 3 e
AT |

8. 3 TSI @ gedi B ARG ITAR W WRATRS U W B TAIT BT AT BA |
9. ¥ S @ geaf & AP IuA R TIRAIRS SN B TG BT FEAT BT |
10. 31, WS @ SeA B Ae SuAf W ARARS FFAT B FHIT FT I DA |
1. 37, SR @ weail @ AMye SyAlT W WRARS IURUT & JHIT FT FTIT DA |

oMy et aRpeTY

%, a@aﬁyﬁ%w@mﬁﬁ%m@wﬁ%m%wﬁmm

2 %%ﬁmﬁmﬁ%mﬁlmmﬁaﬁﬁﬁm$mﬁmm

3. gﬁéﬁmﬁm@mﬁﬁﬁ%wﬁﬂwﬁmﬁsﬁwmmmﬁ
|

W N =

~N o O b

66 | TS



Raer w7

&

%Wwwmﬁmmmmmﬁwmm
5. %ﬁm@mﬁﬁ%wﬁwmﬁ%%%wmmm
6. ﬁa@ﬁhﬁ?%ﬁm@m&ﬁﬁmmwmﬁaﬁmmémmmm
¥ aaq%iamﬁrm@wﬁaﬁﬁ%aawﬁxmmﬁm%ﬁﬂmﬁmwéﬁm?ww
|G 3R o 21

8. Wﬂ;gﬁﬁwwmﬁmmwﬁmﬁﬁwﬂwéwwm
9. %ﬂmﬁm@%ﬁﬁ%%ﬂﬁmﬁﬁm%@%mmmm
10.3@%@%@Wﬁﬁmmwmmﬁmmm
11.%;%@%%@%ﬁﬁmmwmwm$wmm
3R

MY BRI BT BT

1. A e ¥ SR O W @ B U9 SR o o 2|

2. oRga uEH wem 541 ¥ FITRT BT T BRI W fear T 7

3. 39 wgeE # ARvaR @1 dice g fenerdi # 279 F=6 &1 w9A fGar W g
4, 3Emaa @ foR sgyfa wwf & g 1 =y fbar W 8|

e BT T9T

TG ST § AUy Wod @ WeER UWR @ Uit Reredl § s wiedl § sgaeRy

S B 279 FeEl B A Agrod [ & 6y wam g1 R 169 BT TR 110
BrERl B e A a1 R st o & oEl & orgET @ oy AU W F S Fe "Wax
e g ffig wRaRe araraxer o &1 SyanT faar 11 |

Y B § ygad HilRkge g

g B & fog wuwal 7 S Few wex fn gn T aiRaiRe amreRer @ B Sud
frar mar ¥ TE 100 FUF B, 9% 10 HEH A Y W | W HUH wa-Aa & gw @ Ui
ZEER @ g T B | RS FUH UE g e, U - 950 99, mﬁ%“rwaﬁa—d%
TAF ABIR B B R 4 3B, B Y 3 i PPN & g 2 ofF Tg7 I P o
1 3@ T B 6 B B forg 0 oiF Y T B | TRGT FFTF H TRV AT UB A G U
I wiRkegera wfafdl 1 waeT e |

URSUATRAT BT TSI

39 s @ v IReeT I8 2 5 “eryfad ey & BT T SR @) dfte Sudf W
qRaRe fFEzer & yae o anfe R T8 217 s o I' Bt 8 5 uRaRe s &1

S & BF U9 BRI B Ae Sudier ) oS wrefe guE T8 gsar €| aferer 1 #
T Hog <9I T E |

TS | 67



T TG B eGP AEF SYGIT I GRaNE FIGTEaNT & TG #7 FEATT

TSI 1: TIRGING (7737 & T9rg & 97 79 OTas @ 98w Syeier B qul+ areh v 5o B wrefwar

. T - ARG
AT TR A At BT A EienINg AN s
1. | TEFTEEED 3125.814 5 625.163 713 614
HIe 239316.494 273 876.617
TIT 242442308 278
TRIEToT

aifere 1 9 o1 Bar 2 5 oiRaiRe e & ywa & R ww &1 39 713 & 9 005 ®R W
wRfe el T | Sy IReee Wiga 1 W 2| g o 7% 8 5 s sy @ 8w
BRI P Aee Suafer w® gRaRs FEe & uwe o7 S5 Srie g9 98 9y Ty ¥

Reer & YR H IRFT BT WiEr

T TSR 3 T IRGeS I8 £ P AR Sy @ B U9 sERil @ 9o Sydy w®
uRaIR® W& & T9E BT GRS SaR T8 217 39T o I8 B ® 5 uRaiRe wvew & wvia
B IR SIS B BT d BRI @ AP SUfy R WRiE yWE T8 gsar| sHeT Ihe
o o fog e aifeer 2 3 1w go <uir m #)

TABT 20 TRIRE T & F4T & 17 5 SISl B G/EE U g9 arefl V% Fod @) wrefeer

: % - AR
A TEROT EHT Wt BT AT T A T A e
1. | 9E D T EED 3373.910 5 674.782 7 572
SBEH 239068.398 273 875.708
T 242442.308 278
e

et 2 ¥ 9 g € 5 aiRaRe wxeror @ e @ o’ T @1 ' 771 2 Wi 005 WR W
e 72 €| safae WReer T Wiga @ o &1 39 3 9% ¥ fF gl ween @ e uE
BERIT @ e Suafdy ) uiRaiRe Eve™ & yug o7 @i aie UwE T8 urar T 2

gs @ IR ¥ yRFeuAT &1 Wiegor

4 D B T IRSGETT I ¢ 5 IR Sy & B U4 vERil o 3o Sy
uIRaR® ¥ @ T o1 WRiF oo =78 21

T 3 FGING §8 & J91d & OTF §9 orae) @) Ee 9veley @ g arell T% Hod @) wrefaar

. T - i
. TR G 01 BT AN iLnINg A i
1. | 9TESTTEE D 8144643 5 1628.929 1.898 095
s 234297665 273 858.233
FrT 242442 308 278

68 | TS




Reer &7

TRIEOT

et 3 ¥ I 2T & 5 uiRaiRe g & e @ ol ‘U% &1 A 1898 B, Wl 005 WR W
wrefe € ¥ | gafey uRwer Wiga 1 Wit 21 sHaT of IF ® b gyl weeia & BT
BERT &7 e Suaity w uRaiRe €8 © 99a & Bis wele UNe T8 9y T4 2 |

e @ URYET H aReeuT BT T

59 e B yud IReeT I8 ¥ 5 Iyl sty @ B Ud BERI @ e Suaf W
TRaRe U & Y99 &7 9rRie 3ok T8 21"

qRASBT 4: TRTIRF I & FA1T ¥ T7F 77 Grarel @ Sfew guaes @ Tl ad §F qod Bl

; Tp- wrefear
. TERET S T BT AT AT T i -
1. | OED T EE D 6373.554 5 1274.711 1.474 198
AT 236068.754 273 864.721
arT 242442308 278

orEroT

et 4 9 s & b wiRaRe % TG B o ‘TH FT AM 1474 B, S 0.05 WR W
arfe 7€ 2| safey IReea Wed B o B | 5HE o I8 © F e Sefa & B gl
Bl @ At Suafds W uRaRe U @ UaIE & By GRS THE T8l 9l T §

ifye faor @ uRuey & aRee=r &1 Wi

=9 WEeH @ g IReeq T I8 & 5 “ergfud My & BT T9 BERi @ Al Suafe W
uiRaiRe wMife e & g $T ris siaR T8l 51

qAFT 5: TRaRF sigarer & 7919 ¥ &7 U7 wraisl @) S Suarey @ qul+ @l % god Bl

wrefear
AP, RO E| it @1 g e A T | TSN E”wi' ;
1. | TR D TR S 1171.402 3 390.467 445 721
Iaifa 241270.906 275 877.349
TR 242442308 278

TaEoT

aifereT 5 A =1d 2T & 5 uiRaRe WaR @ WIa & o T% &1 919 445 &, Sl 005 TR W
aefE 781 & | guln IReer wWied B Wi | suE o I § fF eyl Seenfa & o |
ARl @ T STy ) uRaRe wmie @er™ &1 318 arie e T8l 9™ T 8|

[EHR P IR H aREeT BT wEor

59 ueH B yuH RS IE ¥ & SR Sy @ BT T4 SRl @1 ke ST W
UIRAIRG REBR @ Fa1T & GRfF Sfax Ta 2|

TS | 69



Gl TG & F== B e SUalR] 57 RaiRe JIaaver & FHIT BT AT

TIereT 6: TIRaTNeE g @ FHE W BTF v orAs @ 0% Sueey @ qul arel! T qeu @ ariear

’ T - reiwar
AP FERYT W It BT AT T LA s
1. |TED T EE D 7875.383 3 1575.077 1.833 107
BT 234566.925 275 859.220
T 278

TREOT

AT 6 | 91 BT © 5 TRAIRG [RPR @ Y9a & o T% &7 719 1.833 &, 9 0.05 WR W
wrefe =€l 8 | oy aReer Wigd 3 ol ¥ | sHET 3 7w § % sggiia Sy @ B wd
BRI 3 e SuEfy W uRaiRe amifee Rerm &1 #15 arfe wie 78 ar/r T £

I ONer & ufRbed ¥ qReeqr &1 gy

N TG B YUH UReedT I8 8 5 Iyl Seeiiy @ oie 9 vERl @) IR stafy w®
qRaRS g 99T & T BT WrRie aR T8 &1

WSt 72 GRTRE SFTTT T FAT T 915 ¥ OrHrel 7 AEE Sveay @ gwia areh U 5o B

e
. % - areiEar
AP TRROT T BT IR e TN T i
1. | 96 P ™ TE B 2735103 4 683.776 782 538
A 239707.205 274 874.844
IRT 242442308 278
TREoT

difersT 7 | o9 BiaT & 5 TRaRe urem 9o & e @ R T &1 919 782 € WY 0.05 WX
W AR T 8| guliy IReeT Wiga B o ¥ | s6er o 7% § % aggia ey $ s
g BraRl o W Syt w® RaRe urem divoreT o WrRie g 8 g A ¥

R @ Rl § wRecar o1 g

sﬁmaﬁmuﬁmmw%%"agﬁﬁﬁmﬁﬁmwmaﬁmmw
uiRaRe REwReR & wae o1 wrfe ooy =& 81"

DT 8: YNGNH SFITT @ FHT G GTF T ST B NAE ST B G areh vF Toq B

. TR & Tt BT IR I qeZAT 2 A "’WI' -
1. | OF @ T WE D 1330.605 3 443535 506 679
S 241111.703 275 876.770
anT 242442 308 278

70 | TS



Raer &7

e

TR 8 & oG BT & 5 TRaRe RRNRGR &y @ - TE P A 506 8, W 0.05 KR
o Wi T 2| gar TReeqe Wiga B e 2| gwer aef 7% @ 6 Sy Seonfa @ o
@W@ﬁﬁmmwmﬁﬁmvémwﬁémmﬁww
21 ’

e & uRYE F IR BT TRET

= SR B T uRee 7F & 5 agafie Sei @ BT wd el o Afe STar w
TRaRe THE & Jad $T wRiE R T &1

aiferT o Wﬁﬁs@m&q&#%#mﬁ@ﬁﬁ##mm#mﬁmw'gwaﬁ

, = wrfedar
AP =i il &1 IR TeEH T i
TEROT Eas i LSIE i
1. | OEDTETED 6085.767 4 1521.442 1.764 136
e 236356.542 274 862.615
Bl 242442308 278

TRIEoT

T o § T BT & 5 TRaRe Ao @y B R TE @1 A 1764 8, S 005 WR W
arlE T 2| TER UReeE Wigd B o & | swer e I8 ¥ 5 e senfa & v v
BT F T ST | RARE AR B SIS WRiE GG TE ur T4 §

Igaear @ uRUeT § aReeaT BT wXEo

sﬁaﬂmaﬁwqﬁmaﬁ%%"ﬁﬁﬁamémwmaﬁ%mw
TRaRe S=aaal @ v o1 RiE iR TE 81

aiferst 10: WW$W#WWW#WWﬁWWWwﬁ

. T - |RiEar

AP, EROT S Tt &7 AR o A T i

1. | O ™ Ed 2892.563 5 578.513 659 655

HIe 239549.745 273 877.472
anT 242442.308 278

TRET
T 10 § T ST & 5 TRaIRe ARG ® wE @ ¥ TH @7 WM 659 8, W 0.05 ®WR W
efE 78 &) saf IReer Wiga B o &1 596l 3 T T & S @ BT U
SR % AT SuArRy W WRARE S B I GRiE §E T8 9l T E

TS | 71



FFGET T @ qe B WeE START IY GRGIRE T 3 T 3T ST

SR & aRier & aResT 371 oo

T AESH B Fo IReer T 9% 2 5 o e @ B T sERt 9 e suaRy w
TRaRE Ul & e &1 wrie iR 78 21"

DT 11: TRTIR ST F T @ BTE OF BT @ e ey @ sl aeh TE T #
wrefear ‘

A% | SuRfY | W= | wemee fmem | W ot iy Y ®R | R ')

<90 166 244.75 31.01 264 277 792
<90 133 22362 27.34

T

Aferpr 11 ¥ o 8 & 5 TRaRe i & w9 3 R TF 3T AT 264 £ S 005 TR W
Wﬂﬁ%lsﬂﬁmuﬁaﬁwvﬂqmﬁm%lwaﬁﬁ%%aﬁﬁmmém@
BT B e Suefer W giRaiRes SuRufY o1 BT wefe v 7E g T 2|

ey

1) SR S B B v el @ AR svaf w wRaRe R o1 o weie g
el 9T T4 |

2) g SR % B U@ SR B AT Suafy w wiRaRe ave 3T 31 o e
&l 9 |

3) IR SN @ BT vE BT @ S Suaiy w wiRaRe WRET 31 31 arie e
EECIEIR Cif

4) T IR S BT @ et @ M swery W aRaRe seueE @ P anie
TaTE e 91T T |

5) STYE SO B B T BTl B I Svety w uRaRe Wi R 71 e
W% wirg 7€ IR T

6) ﬁ@amﬁﬁmﬁmﬁmmwmmmmmm
€l g T

7) IR S @ B Ud sl B e svety w aRaRe wee—awer 37 B areie
WHTg FE 9T T |

8) I SN B BTA T BT @ v Suefdy w wRaRe ReReR 3T 31 eie
THIG €T 9T 1T

9) Wmamwmwmmwmmmmmm
T T T

10) ST TR B B T SRl B IO SuRy R aRaRe SE @1 3% weie
TH1d &7 9T 1T

11)Wm%$mwmaﬁﬁﬁmmﬂxwmﬁmﬁ$wﬁuﬁwaﬁﬁmﬁ
9T TSl UTT T4 |

72 | TS



<4 Al

S g WER (2006—07). IEATE B, fHE e A4, |

T, s wig=l (2007). ST e, IR, §F U1, W6 |

ARG, T (2006). T e, SR §F A1, WS |

<. Ture e (2005). $ifde erpeuT w@ Wi e gwie |z, TR

IREART T (2006). ATHIH R, & ARG AT, AR |

o v v HEe oriaE Rt ek g diw, s

Fe 7 EHgGAR: ST B A, e aria Rie Y, AR

Hiaere, SRUH IR Bles: e srgEu™ o1 e, worum = 77 srpredl, SR |
I INEAR Ta HEAR: g e, R gwe qfaR, AR

HRT Tgaal (2007). S ARG wHS § R, sRed. 39 39, e

IR ITvE (2006). SEEEE A w@e 3 R, {@Fe o) iR, erR|

Sga At (2007). S<AE AR WA # e, dRad. 39 1, 36|

20 7% HYe (2006). SETA WA A # R, feafdemey yorem () arfex|
Tegurel weer (1989). WRGT e @1 wRET, IR Rl U odeHl, WAgR |
TR, WHY GaT (2007). Ben @ oo 9 aneeraE e, R, 99 8, e |
wRaer oifeure orfam uew: Hfd@ sau™ &1 foffems, v 2= 77 seedl, SagR|
gagAAl (1998). B W 3w REE 37 ToYBIE aegA—2, TS e s uReg, 78 faeel |
gawadl (1978—83). o W 3% RET 39 vogse, aiaT|

Raer o7

TS | 73






Teacher Support, 2015, 4(3), 75-78
©National Council for Teacher Education, India.

Book Review

Berlinghoff, William P. and Gouvéa, Fernando Q. (2004). Math through the
Ages: A Gentle History for Teachers and Others. Mathematical Association of
America Textbooks.

Haneet Gandhi

Central Institute of Education (CIE),
Department of Education,

University of Delhi, Delhi 110007
haneetgandhi@gmail.com

“Learning about math is like getting to know another person. The more you
know of someone’s past, the better able you are to understand and interact with
him or her now and in future”.

- Berlinghoff & Gouvéa

Try asking a mathematics teacher about her views on including history of mathematics
or mathematical concepts in her classroom, and I am certain that you will be
reciprocated with looks of bewilderment and confusion. Reasons of dissuasion are many
- for some history of mathematics is a waste of time, some just shy away due to a lack of
knowledge and, for most, talking about history of mathematics (HOM) or
mathematicians in mathematics classrooms is boring, redundant and of no use. Of the
very rare species of mathematics teachers who express their inkling, but also regret their
inability to imbibe history of mathematics in their classrooms, attribute their failure on
scarcity of good pedagogic resource material to refer to for guidance. Inundated by
voluminous books on this topic, coupled with spurious and fragmented information from
the internet, often give them a feeling of helplessness. Teachers fraught not only with
non-availability of good, authentic material but also with a lack of acumen for using
HOM as a pedagogic resource in their classrooms. In short, mathematics teachers do not
perceive any connection between mathematics and its history. The book under review,
Math through Ages. A Gentle History for Teachers and Others, can, to some extent, ease
out such apprehensions.

William P. Berlinghoff and Fernando Q. Gouvea, in their introductory chapter, quote
that their predilection for writing this piece of work can be credited to their long
experience of teaching History of Mathematics (HOM) and to the ‘casual hallway
conversations’. After years of cogitation, the authors realized a need to offer a pedagogic
resource that can readily be referred by teachers or by any general audience who wish to
have a first glimpse on the evolution of mathematical concepts, processes and ideas
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through ages. They wished to share the battles, conflicts, contradictions, and the ever-
evolving character of mathematics as an enterprise of human mind. Well acquainted
with the appalling ignorance of teachers towards HOM and the scarcity of pedagogic
resources in this area, the authors have tried to bring out a reference material that not
only provides snapshots of historical journey of mathematical concepts and processes
but also aims to help teachers design thought-provoking projects and research work for
their students.

Knowing history gives a pretext and a context. Portraying mathematics as a cultural
product, created by people, at a particular time, attributed to the then existing needs —
academic, commercial or personal, the book brings to the fore many stories related to the
development and dissemination of mathematical concepts, processes and innovations;
ideas that flourished and how; backgrounds behind the ideas: people who were involved,;
and challenges that were faced in launching a concept. While traversing through the
history we happen to meet the social-cultural backgrounds and the conditions that
regulated or promoted the growth of an idea.

School mathematics often portrays mathematical ideas as being distinct entities,
emerging in isolation. This book challenges this commonly held belief and provides
evidence to show that ideas in mathematics are not a random collection of unrelated bits
of information. When one studies the growth of an idea one gets to appreciate how it
emerged from a cross-generational, cross-conceptual confluence. For example, through
Chapter 8: The Cossi Art. Writing algebra with symbols, the authors have shown how
the Hindu-Arabic numeration system contributed in the advent of symbols in algebra. In
its early years, algebra was done rhetorically. There was no concept of symbols at that
time. Since in the Roman and Greek systems literals were used to represent numerals,
these could not be used for ‘the unknowns’. Algebraic representation was a highly
complicated task. The move towards symbolism was only possible when the Hindu-
Arabic system became widely accepted for representing numbers. In the Hindu-Arabic
numeration system numbers were represented distinctly, a new world of symbolism
could then be created. This system of numeration gave freedom for distinguishing
unknowns from the coefficients. “The thing’ or ‘the unknown’ could now be substituted
with symbols or literals and numerals could now be used exclusively as coefficients.
This distinction eased the process of writing algebraic expressions, contributing, in-turn,
to its popularity and expansion.

Well acquitted with the needs of teachers, the authors have tried to help them by not
only giving historical anecdotes but also by providing ideas for meaningful assignments,
projects and activities for students. Each chapter is supplemented with a set of questions
and projects that can be used to encourage students to explore and appreciate the real
essence of doing mathematics. Being open-ended such activities encourage research-
based learning, giving a mathematical ownership, helping students benefit
mathematically and in celebrating the subjectivity aspect of mathematics. Activities,
such as reconstructing a mathematical idea position students amid the then existing
debates and challenges, helping them to question and check their mathematical
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understandings. Assignments have been designed to meet the varied intellectual
demands. Thus, while some projects/ activities may be easy for some, others may find
them equally challenging. Whatever the level be, they are worth a try as they are indeed
engrossing.

The narrative style of writing sweeps across the deep thoughts, navigating the reader
through most abstract ideas, linking challenges and the cultural milieu that prevailed. As
a student of mathematics it is critical to know that many concepts in mathematics have
non-anglophobic roots and that there could be many perspectives of looking at the same
thing. What is important for a structure to thrive is its logical rigour. One of the
significant aspects of the book is the way authors have tried to help the reader build a
critical understanding of the ways in which one form of mathematics got legitimized
over others. For example, in Chapter 19, Strange New Worlds. The Non-Euclidean
Geometries, the authors have elicited the conflicts between the three geometries
(Euclidean, Elliptical and Hyperbolic). Each is built on a strong mathematical structure
and are widely used, yet only one has been handpicked and studied in a traditional
school curriculum. Non-Euclidean geometries, despite being widely used in astronomy
and in theoretical physics, are lesser known. The chapter highlights the fact that there
cannot be one geometry for all. As students it is important to understand that geometry
should be studied as a tool that is chosen by the worker, and not as a fixed feature of the
job site.

Chapters — The Sketches

Just a glance over the Table of Content (TOC) will tell you about the passion with which
the authors have written this book. The TOC is like a menu card, offering a scrumptious
meal of mathematical ideas. Walking through this mathematical gallery, one appreciates
the creativity with which the authors have titled their chapters. Each nomenclature is
attention-catching and fascinating: Nothing Becomes a Number — The Story of Zero;
Broken Numbers — Writing Fractions; In the Eye of Beholder — Projective Geometry;
The Cossic Art — Writing Algebra with Symbols; Impossible, Imaginary, Useful —
Complex Numbers.

The book is divided in two sections. The first section, comprising of two chapters sets
the stage for the subsequent twenty five chapters. Chapter 1, History in the Mathematics
Classroom, urges teachers to the need of imbibing history in mathematics classrooms.
“Stories serve as pegs on which a mathematical idea can hang”. The second introductory
chapter called History of Mathematics in a Nutshell provides a panoramic view of how
mathematics flourished in different civilisations. This chapter is like a feeder for the rest
of the chapters as it familiarizes reader to some of the significant landmarks in the
development of the subject.

Section two comprises of twenty-five chapters (authors call them Sketches). Each
sketch, written in 6-8 pages is a nugget of a mathematical idea. The sketches give only
an introduction of the evolution of a concept or an idea. The text is written in a lucid
fashion and delimits on giving depth of any topic in particular. Thus the book can prove
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to be a handy resource for teachers, who either do not have time or access or inclination
to do elaborate search. These snippets give a flavor of HOM, without going into too
much of details. The book only scratches the surface of a vast body of mathematics.

However, there could be times when any engrossed reader would expect more on a
topic. To satisfy the intellectual curiosity of such readers, the authors have provided
bibliographical remarks, giving a vast array of resources for further reference. At the end
of each chapter short annotations on ‘For a Closer look’ has been given for such avid
readers who wish to know. The book ends with a ‘What to read next’ in which authors
have recommended a list of books, internet sites and other media resources that one
ought to read to know more about a topic.

An End Note

It is hoped that discussing such anecdotes in classrooms should provide scope for a
deeper, richer understanding of the subject. As quoted by the authors —“often in the
absence of any primary evidence, history emerges from ‘folklore’ and these anecdotes
carry values of interest in holding students to the not-so-complete nature of
mathematics”. Such historical anecdotes will also help people sense mathematics in a
new way, as an evolving subject.

The sketches connect many ideas together and thus, at times the text may seem
repetitive. However, if one wishes to read a sketch standalone, this repetitiveness is well
needed. It would help the reader to appreciate that concepts are not isolated, distinct and
disjoint. Ideas generate concomitantly, not only within the subject but also draw from
the social dynamics of the society. In the development of mathematics each previous
concept, each contributor and each person of past had a point of view that made a
significant ingredient in its development. All these patterns have been knit together to
give a coherent view. The book highlights this aspect harmoniously.

Throughout the book the authors give a very readable account, indulging in details only
to give a glimpse of a broad spectrum that contributed in the journey of evolution. The
level of sophistication is varied, so virtually everyone who wishes to do something will
definitely find something interesting to do. The book can thus serve as a major
ingredient in any school course or classroom discussions.

In a nutshell, the book illuminates the prowess of imbibing history of mathematics in
promoting critical understanding of mathematics and mathematical thinking. If you are
looking for a crisp, yet rigorous material on history of mathematics then this book could,
in-a-way, end your search. It can serve as a first source but with a line of suggestion — it
only provides a glimpse of the ideas, only a brief snapshot of the history of mathematical
concepts. Remember, there is much more to the story.
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