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IST as reaction — Boy 
(e.g., boy was glad/
happy)

Question 5a
(How does the boy feel?)

Propositional
(Evaluative)

Outcome— Boy
(e.g., boy got his ball 
back)

Question 5b (causal)
(Why do you think the boy 
is feeling good/happy?)

Pragmatic
(Logical 
Explanatory)

Episode 3 Goal— Cat 
(e.g., cat wanted to 
eat the fish)

Question 4
(Why does the cat grab the 
fish?)

Propositional
(Elaborative 
Explanatory - 
Causative)

Additional* Extrapolative Question 6 (perspective 
taking + causal)
Imagine that the boy sees 
the cat
6a How does the boy feel?
6b Why do think the boy 
feels bad/angry/mad etc.?

Pragmatic 
(Evaluative)
Pragmatic 
(Evaluative)



Profile Study of a School Going Child 
with Haemophilia

Vinay Kumar Singh*

Abstract

The Rights of Persons with Disabilities Act, 2016 has specified 21 
disabilities in its schedule where haemophilia has been added as 
one of the disability. Haemophilia is a bleeding disorder. A profile 
study of a school going child with haemophilia was conducted 
to identify the difficulties faced by the child in learning as well 
as carrying out day-to-day activities. A qualitative single case 
research design was adopted. Self designed research tools were 
administered to collect information. The findings revealed that 
there was very low or no awareness among stakeholders regarding 
haemophilia, its causes, symptoms, diagnosis, treatment and overall 
management. The child was facing lot of difficulties in learning due 
to his persistence absences from school and restricted participation 
in school activities because of his inconsistent episodes of internal 
or external bleeding, injuries and consecutive treatment. The school 
did not have any guidelines, specific educational intervention as 
well as individualised support programme for taking care of his 
health emergency, safety, education and coping with stress and 
pain. Teachers and parents, both, expressed their needs for training 
and support with regard to education and management of children 
with haemophilia

Keywords: Haemophilia, disability, chronic health impairments, 
blood disorder, inclusive education. 
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सार
दिव्यांगजन अधिकार अधिनियम, 2016 में विभिन्न 21 प्रकार की दिव्यांगता को निर्दिष्‍ट 
किया गया ह ैजिनमें से हीमोफिलिया एक ह।ै हीमोफिलिया एक अधिरक्‍तस्‍त्राव की अवस्था 
ह।ै एक हीमोफिलिया से प्रभावित बच्चे के समक्ष दिन-प्रतिदिन की गतिविधियों को परूा करने 
में आने वाली कठिनाइयों के साथ-साथ अधिगम संबंधी चनुौतियों का अन्वेषण करने हते ु
यह पाश्‍ र्व-अध्ययन किया गया । इस अध्ययन में एकल व्यक्‍ति-विशषे गणुात्मक अनसुंधान 
विधि को अपनाया गया। सचूना एकत्र करने के लिए स्वनिर्मित अनसुंधान उपकरणों का 
प्रयोग किया गया। इस अध्ययन से यह ज्ञात हुआ कि हीमोफिलिया के कारणों, लक्षणों, रोग-
निर्धारण, उपचार और समग्र प्रबंधन के बारे में अतंर्संबंधित लोगों के बीच बहुत कम या कोई 
जागरूकता नहीं थी। अपनी अतं: व बाह्य रक्‍तस्‍त्रावों, जख्मों और निरंतर उपचार प्रक्रिया की 
वजह से वह बच्चा विद्यालय से ज्यादातर अनपुस्थित रहता और कई गतिविधियों में उसकी 
भागीदारी वर्जित थी, जिसके कारण सीखने में उसे कई कठिनाइयों का सामना करना पड़ रहा 
था। विद्यालयों में हीमोफिलिया से प्रभावित बच्चों से संबंधित विशिष्‍ट शकै्षिक सेवाओ ंव 
व्यक्‍तिगत सहायता कार्यक्रम की रूपरेखा तैयार करने-जैसी कोई दिशानिर्देश नहीं थी, जो कि 
बच्चे की स्वास्थ्य-संबंधी आपातकाल की स्थिति में, उसकी सरुक्षा व शिक्षा हते ुतथा उसके 
मानसिक तनाव और शारीरिक पीड़ा से निपटारे में सहायक हो। शिक्षकों और माता-पिता, दोनों 
ने ही हीमोफिलिया वाल बच्चों की शिक्षा और प्रबंधन के संबंध में प्रशिक्षण और सहायता की 
आवश्यकता व्यक्‍त की।

Introduction
While playing football, cricket, bicycling and many other games, 
children do get easily injured. So scratches, cuts and bumps are 
regular part of a child’s life and generally heal with little or no care. 
But what if it does not heal and bleeding from cuts does not stop, 
then it indicates a serious concern. Children with haemophilia 
cannot afford to get these everyday cuts and scratches.

India has enacted the Rights of Persons with Disabilities 
(RPwD) Act in 2016. This Act proclaims to ensure full and effective 
participation of children (persons) with disabilities and their 
inclusion in society without any discrimination and respect the 
rights of children with disabilities to preserve their identities. 
Inclusive Education is defined in this Act as a ‘system of education 
wherein students with and without disabilities learn together and 
the system of teaching and learning is suitably adapted to meet 
the learning needs of different types of students with disabilities’. 
The RPwD Act, 2016 has specified 21 disabilities in its schedule 
where Haemophilia has been added as one of the disability under 
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the category ‘disability caused due to chronic blood disorders’. 
Haemophilia is incurable, rare and genetic blood disorder in 
which blood does not clot normally and properly due to the lack 
or defectiveness of a specific Factor VIII, a clotting protein which 
helps in clotting after bleeding occur. When blood can’t clot 
properly, excessive bleeding externally and internally occurs after 
any injury or damage. Incidence of 1 per 10,000 births progressing 
to chronic disability and premature mortality has been reported in 
studies. Indian haemophilia (bleeding disorder) registry has close 
to 20,000 haemophilia patients all over the country (Phadke, 2011; 
Ghosh and Shukla, 2017), though its estimated number swell near 
50,000–100,000 (Kar, et al, 2014 and Ghosh and Shukla, 2017), 
when availability of investigative techniques, i.e., coagulation 
laboratories are available across 750 districts in the country 
(Ghosh and Shukla, 2017). Haemophilia can be mild, moderate 
and severe depending on the factor availability in the blood. Mild to 
severe complications include internal bleeding leading to swelling, 
risk of organ failure due to bleeding, easy bruising, targeted joints, 
damaging joints, numbness and pain of limbs, bleeding that does 
not stop after biting lip, nosebleed, tooth extraction, scratch and/
or paper cut. Having a disorder like this, affects the education of 
children while going through treatment and management of the 
disorder. High treatment cost of the disease leads to financial 
burden that also results in poor maintenance of regular treatment 
as well as child’s physical inability to attend classes regularly in 
schools. These challenges directly or indirectly affect the education 
of children. So, the school life of children and their participation 
in school activities in school are also considered as an important 
yardstick for their quality of life. Keeping the complications of these 
children in view and the impact of the disorder on education of the 
child affected by the haemophilia, a study was conducted.

Objectives
1.	 To study the nature and severity of haemophilia in the child 

causing disability. 
2.	 To identify the difficulties faced by the child with disability due 

to haemophilia in learning as well as carrying out day-to-day 
activities.
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Research Method

Research Design
The design of this study was qualitative (single case design) in the 
nature.

Sample
A child with haemophilia studying in an elementary school of 
Dang District in the State of Gujarat, his parents, two teachers 
and a health care provider were interacted for in depth study to 
investigate the implications of haemophilia on learning and day to 
day functioning of the child and the family.

Research Tools
For collection of the information from primary sources, five 
research tools, i.e., Child Profile Sheet, Information schedule for 
Parents, Child and Health Care Providers and a Questionnaire for 
Teachers were designed. Child Profile Sheet was used to obtain 
information about the child with haemophilia. It consisted of nine 
sections for obtaining detailed information on socio-demographic 
clinical profile of the child. This profile sheet was used in collecting 
disease related specific information, present complications, 
previous consultations, record of investigations, childhood history, 
nature of physical illness, immunisation history, daily routine of 
the child, school history, play profile, familial composition and 
family history of this disease, social and neighbourhood ecology, 
specific management problems faced by the parents and parental 
report of the child. Interview Schedule for Parents was used to 
collect information regarding the child’s health, education and 
overall management of the disorder. This interview schedule had 
29 items with 10 open ended items restricted to record responses 
in maximum four to five sentences and 19 yes/no type items with 
space to query reasons for ‘yes/no’ responses. Interview Schedule 
for Child was also used to collect information from the child 
regarding his own health, education and his engagement in day to 
day activities. This interview schedule had 15 items with nine open 
ended items restricted to record responses in maximum four to five 
sentences and six yes/no type items exploring specific reasons for 
‘yes/no’ responses. Interview Schedule for Health Care Providers 
was used to collect information from the treating doctor regarding 
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the child’s health, his illness, treatment and overall management 
of the disorder. This interview schedule had 18 items with eight 
open ended items restricted to record responses in maximum 
four to five sentences and ten yes/no type items having spaces to 
enquire reasons for ‘yes/no’ responses. Questionnaire for teachers 
was used to collect information regarding the child’s education and 
his participation in school activities. This questionnaire had 19 
items with eight open ended items restricted to record responses 
in maximum four to five sentences and eleven yes/no type items 
having spaces to enquire reasons for ‘yes/no’ responses. The items 
and questions of all the tools were distributed unevenly across the 
tool in order to minimise the mental set and carry over effects. 
These research tools were reviewed jointly by a team of registered 
medical practitioners, trained in treatment of haemophilia and 
other blood disorders, licensed rehabilitation practitioners, trained 
in education and rehabilitation of children with disability and 
group of educationists, sociologists and psychologists, who had 
more than twenty years of experiences in their respective field. 
The items or questions appeared ambiguous or in which there was 
poor agreement among the different reviewers were reworded or 
replaced with more suitable items or questions. Content validity 
for the questionnaire was further established through detailed 
discussion with medical practitioners, rehabilitation professionals, 
social workers, teachers and clinical counsellors.

Profile Study of Participant
An eleven years old normal appearing pleasant hemophilic male 
child belonging to tribal rural lower socio-economic class, studying 
in Class VI in an elementary school of Dang District in the State of 
Gujarat in India was selected for this study. His previous history 
revealed that during infancy, once he fell down from bed and had a 
bump on his forehead. Local doctor made a cut on it for blood flow 
and bleeding stopped normally at that time. He was first diagnosed 
with haemophilia at the age of four years after a bleeding episode 
in which bleeding did not stop consecutively for eight days after a 
minor cut by a blade on the right side of nose. At that time, he was 
taken to local doctors who were not aware of disorder. Later he 
was taken to Civil Hospital which is around 150 km away from his 
home and doctor diagnosed him with Haemophilia A, Factor VIII 
deficient. His family members were already aware of some of the 
symptoms of haemophilia disorder as child’s cousins were suffering 
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from the same disease and leading a manageable life. The child had 
one elder brother who had not shown any signs and symptoms of 
haemophilia and never underwent any test to rule out haemophilia 
too. Maternal grandfather also had Haemophilia. Child’s mother 
and aunt were sisters and married in the same family to younger 
and elder brother respectively, both were carrier of the disorder 
as established in a medical report. Since, the child’s father was 
aware of some of the symptoms already, hence while admitting the 
child in the present school, father explained headmaster and other 
teachers about the disorder and ask them to take extra care of this 
child. He requested his teachers not to bother much if he did not do 
well in studies. As per father’s verbatim, ‘teachers used to take care 
of child like a fragile glass’. He previously got admission in Eklavya 
Model Residential Schools (EMRS) after passing the state level 
examination for admission in Class VI of EMRS. He was staying 
in the hostel of EMRS but as he regularly required Factor VIII four 
times in a month, he had to withdraw himself from the school and 
hostel. He was a bright, intelligent and curious student and used to 
ask a lot of questions while in class as reported by his teachers and 
father, though he was facing various challenges in his day-to-day 
life. He used to remain absent from classes for around 12–15 days 
in a month to attend medical interventions for his disorder during 
which he always missed out most of the parts of his syllabus, 
resulting lower achievement than the expected level. He showed 
poor academic achievements almost in all subjects, as reported. 
Parents were worried about his learning, academic achievements 
and his future since he was a bright child otherwise. There were no 
special provisions or plans prepared either by the school or by the 
teachers to cover up his missed out syllabus. He was dependent on 
his classmates’ class-notes only. He could not sit for long periods 
of time in the class. His wrist and elbow joints used to get frozen 
while writing continuously and sometimes bulged up. He could 
not afford to miss his examination due to risk of failure. He was 
always fearful of being retained in same class for the next year in 
case he would fail, or his school would be changed as happened 
earlier. During examination, whether he had pain or in the need of 
Factor VIII of the blood, he used to appear in his examination and 
never tried to escape from attempting to write examination paper 
because of his illness. After finishing his examination paper, he 
used to leave for hospital to receive Factor VIII infusion, if required. 
He also abstained from playing sports due to the fear of getting a 
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bleeding episode. Even a little pat on his shoulder by friends while 
playing used to develop swelling in those areas and ended up with 
requirement of Factor VIII infusion. He did not participate in most 
of the school activities as his classmates. His school was around 
1.5 km away from his home and he had to walk down to reach the 
school. He could not carry his own school bag on his shoulders 
since due to weight of the bag he could develop swelling and it 
sometimes, became an emergency case for immediate Factor VIII 
infusion. He could not stand for long period of time (more than half 
an hour) constantly. He could not walk continuously and travel 
for a long distance otherwise swelling usually appears in his both 
feet. His favourite hobby was cycling but due to this disorder, 
he used to avoid cycling. Swelling was present around his ankle 
joints of the left leg during case work up and limping while walking 
was also observed. He could not consume mid-day-meal within 
the limited time period, since he was facing difficulty in chewing 
and swallowing the food items due to affected jaws because of the 
disorder. 

Teachers of the present school were not aware about the disorder 
and did not know about emergency remedies if required, though 
father had explained to child’s teachers, headmaster and classmates 
during admission. Teachers expressed their need for training on 
education and management of children with haemophilia in schools 
and other similar disorders. Frequency of bleeding episodes occurs 
2–3 times in a month; 500 mL quantity of Factor VIII was required 
through infusion, but generally 250 mL remained available at the 
hospital (as reported) due to the shortage or unavailability of factor. 
Every time parents had to make request to avail 500 mL of Factor 
VIII. Child had to travel for more than 4 hours in a public bus to get 
factor injected or sometimes ended up getting no infusion due to 
unavailability of Factor VIII in the hospital. He and his family were 
found struggling for availing Factor VIII, spending money, time 
and energy again and again. Sometimes he used to get irritated 
and angry due to his disorder and became obstinate during pain 
episodes. While in severe pain, the child used to cry a lot, scream 
and start crawling on the floor. Now he started developing self 
coping mechanism to live with the disease. He tried to avoid taking 
risk of any physical injury on his own. He used to share his feeling 
of stress with his peers. His classmates started visiting his home in 
the evening hour almost daily. They used to play simple and easy 
indoor games together and also share the activities of the class 
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with the child and his parents. Parents were assisting the child 
in learning activities at home as his classmate started sharing the 
class-notes and activities. Parents, after intervention of School 
Management Committee and resource teacher, were maintaining 
regular contact with his teachers for ensuring his participation in 
classroom activities. They tried to collect his homework during his 
period of absentees to cover up the missed out syllabus. However, 
due to poor financial condition, parents were found struggling with 
their daily hassles of livelihood. Family could not afford specific 
food suggested by the doctor. Commutation expenses and visit to 
doctor did cost them 4–5 thousands monthly, for meeting these 
expenditure father had to take financial help from acquaintance 
due to his low economic status. Father was not satisfied with the 
treatment due to the unavailability of factor remained in spite 
of his and family effort for requesting the medical fraternity in  
the hospital.

Discussion
World Health Organisation considers disability, not just a health 
problem, but it is a complex phenomenon, reflecting the interaction 
between features of a person’s body and features of the society in 
which he or she lives. People with disabilities may face difficulties 
while interacting with persons, objects or activities in his 
immediate environment. It requires interventions to remove these 
environmental and social barriers. For a long time children with 
disabilities were studying in secluded schools and then in separate 
classes after movements towards integrate them in regular schools. 
After enforcement of the Right of Children to Free and Compulsory 
Education Act, 2009 in India, education became fundamental right 
of every student including children with disability in inclusive setup 
as endorsed in the Rights of Persons with Disabilities Act 2016. 
Haemophilia is one of the disabilities caused due to chronic blood 
disorders. Haemophilia is rare and inherited bleeding disorder 
where blood does not clot normally after internal or external bleeding 
usually affecting only male but transmitted by women to their male 
children. Although the genetic basis of this disorder has been well 
studied in India, data on the number of individuals, trends of the 
disorder in India, have not been properly reported. Available data 
and studies are mainly from the field of medical science related to 
treatment procedures. Very limited studies are available in literature 











Profile Study of a School Going Child with Haemophilia

Indian Educational Review, Vol. 58, No.1, January 2020 79

Markova, I. and K. Mc Donald. 1980. Integration of Hemophilic Boys 
into Normal Schools. Child: Care, Health and Development. Vol. 6.  
pp. 101–109.

Olch D. 1971, online 2012. Effects of Hemophilia upon Intellectual Growth 
and Academic Achievement. Journal of Genetic Psychology. Vol. 119. 
pp. 63–74. https://doi.org/10.1080/00221325.1971.10532627

Phadke, S. 2011. Haemophilia Care in India: A Review and Experience from 
a Tertiary Care Centre in Uttar Pradesh. Indian Journal of Hematology 
Blood Transfusion. Vol. 27. No. 3. pp. 121–126. doi: 10.1007/s12288-
011-0084-0.

The Rights of Persons with Disabilities Act. 2016. Ministry of Social Justice 
and Empowerment, Government of India. New Delhi.

The Right of Children to Free and Compulsory Education Act. 2009. Ministry 
of Human Resource Development, Government of India, New Delhi.

Shapiro, A.D., S.M. Donfield, H.S. Lynn, V.A. Cool, J.A. Stehbens, S.L. 
Hunsberger, S. Tonetta and E.D. Gomperts 2001. Defining the Impact of 
Hemophilia: The Academic Achievement in Children with Hemophilia 
Study. Pediatrics. Vol. 108, No. 6. e105. doi: 10.1542/peds.108.6.e105.

Shetty, S. and K. Ghosh. 2012. Cancers in Patients with Haemophilia: 
A Retrospective Study from the Italian Association of Haemophilia 
Centers: A Rebuttal. Journal of Thrombosis and Haemostasis. Vol. 10, 
No. 6. pp. 1200–1201. 

———, N. Sharma and K. Ghosh. 2016. Epidemiology of Hepatocellular 
Carcinoma (HCC) in Haemophilia.Critical Reviews in Oncology/
Hematology. Vol. 99. pp. 129–133.

———, T. Shelar, D. Mirgal, V. Nawadkar, P. Pinto, S. Shabhag, A. Mukaddam, 
B. and K. Ghosh. 2014. Rare Coagulation Factor Deficiencies: A 
Countrywide Screening Data from India. Haemophilia. Vol. 20, No. 4. 
pp. 575–581. 

Thies, K.M. 1999. Identifying the Educational Implications of Children with 
Chronic Illness in School Children. Journal of School Health. Vol. 69, 
No. 10. pp. 392–397.

Weitzman, M. 1986. School Absence Rates as Outcome Measures in Studies 
of Children with Chronic Illness. Journal of Chronic Disease. Vol. 39. 
pp. 799–808. 

Woolf, A., L. Rappaport, P. Reardon, J. Cibrorowski, E. D’angelo and J. 
Besette. 1989. School Functioning and Disease Severity in Boys with 
Hemophilia. Journal of Developmental Behavioural Pediatrics. Vol. 10, 
No. 2. pp. 81–85.



Construction and Validation of an 
Aptitude Test for Pre-service Teachers 

on Inclusive Education

H.S. Mistry*

Abstract

This paper describes the development and validation of a measure of 
pre-service teachers’ teaching aptitude towards inclusive education 
of students with disabilities. Five factors, namely— knowledge 
about inclusive education, perceived ability to identify disabilities, 
attitude towards teaching children with disabilities, perceived 
ability to adapt inclusive teaching methods and skills to manage 
the inclusive classroom were tested. Fifty items were constructed 
under the listed five factors and the test was implemented on 552 
pre-service teachers of Gujarat state. The test was found to be a 
reliable and valid tool for measuring pre-service teachers’ teaching 
aptitude towards inclusive education. 

सार
यह लेख दि‍व्यांग छात्रों के समावेशी शिक्षा के प्रति सेवापरू्व अध्यापकों के शिक्षण अभि‍क्षमता 
के एक माप के विकास और विधि‍मान्यकरण का वर्णन करता ह।ै पांच कारकों, अर्थात समावेशी 
शिक्षा के बारे में ज्ञान, अशक्‍तताओ ंकी पहचान करने की कथित योग्यता, दि‍व्यांग बच्चों को 
पढ़ाने के प्रति अभि‍वतृ्त‍ि, समावेशी शिक्षण विधियों को अनकूुलित करने की कथित योग्यता 
और समावेशी कक्षा के प्रबंधन के लिए कौशलों, का परीक्षण किया गया। सचूीबद्ध पांच 
कारकों के अंतर्गत 50 एकांशों का निर्माण किया गया था और परीक्षण को गजुरात राज्य के 
552 सेवापरू्व शिक्षकों को दिया गया था। परीक्षण को सेवापरू्व अध्यापकों के समावेशी शिक्षा 
के प्रति शिक्षण अभि‍क्षमता को मापने के लिए एक विश्‍वसनीय और वधै उपकरण पाया गया।  
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Baroda, Vadodara-390002 (e-mail: mistryhemendra2015@gmail.com) 
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Introduction
Inclusive Education has been started to break the isolation between 
special and general education, to bridge the gap between them 
and to mainstream Children with Disabilities (CwD) into general 
education to learn with their peers. But despite policies and 
provisions, inclusive education has not achieved desired success 
due to lack of supporting system (Shevde, 1997), lack of awareness 
about policies and provisions among general educators (Zaveri, 
2001), negative attitude towards CwD (Philips, 2007) and attention 
of teachers towards CwD in classroom (Nayak, 2008). These may 
be the reason for exclusive system of education and unreachable 
goal of Education for All.

Many academics in the field of inclusive education consider 
teacher education is essential for the implementation of inclusive 
education in the classroom (Ainscow, 2005; Booth et al, 2003; 
Sandhill and Singh, 2005). In recent time, the general teacher 
education diplomas and degree courses available nation wide do 
include an optional ‘special education’ paper to train and prepare 
teachers to identify and assess disability. However, it was not an 
integral part of the training and it does not train teachers to deal with 
the challenge, diversity and negative attitudes (Singhal, 2005). This 
resulted in distrust in both the special and mainstream education 
systems which led some parents to keep their CwD at home for the 
fear of their abuse or neglect in the classroom (Zulka, 2005). Since, 
the National Council of Teacher Education (a statutory body of 
Government of India) Regulation (2014), inclusive education is an 
integral part of the second year curriculum of the two-year B.Ed. 
course. Many surveys have found that teachers’ attitude towards 
inclusion is not particularly positive (Ellins and Porter, 2005) 
and they expressed concern about their lack of preparation for 
inclusion and for teaching all learners (Forlin, 2001). Thus, there 
is a need to make changes in the selection of teachers who can be 
helpful for the inclusive education programme. The persons with 
high inclusive education teaching aptitude should be spotted out 
through proper testing and advised to join inclusive school after 
providing the training. Thus, admitting candidates with aptitude for 
inclusion can benefit in making the inclusive education successful.

Human working efficiency is not easily measured as it varies 
across a number of factors such as aptitude for task involved, 
adequacy of training for the task, motivation and condition of 
work, etc. Aptitude is a quality in an individual which is indicative 
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of the probable extent to which a person will tend to acquire under 
suitable training. If a person has an aptitude for teaching that means 
she or he has capacity to acquire proficiency in teaching under 
appropriate conditions and will succeed in teaching. Many factors 
are involved with teaching aptitude like knowledge, communication 
skills, academic achievement and personality traits (Kaur, 2007).

When we say a person possesses an aptitude for teaching in an 
inclusive set-up, it is assumed that she or he has a good proportion 
of the traits required for becoming successful as an inclusive 
education teacher. The magnitude of these traits may differ from 
person to person or even the number of traits possessed by each 
person may also differ. A number of traits required for being 
successful teacher in inclusive education compose as a whole the 
aptitude for teaching in inclusive education. Thus, the high or low 
aptitude for teaching in inclusive education is in proportion to the 
number of traits possessed by an individual. It also depends on the 
nature of the traits possessed.

Thus, estimating the aptitude for teaching in inclusive setting 
requires assessing it through a proper test. By constructing the 
present inclusive education teaching aptitude test, an attempt 
is made to satisfy a felt need of such test. Unlike other tests 
constructed so far meant for general teaching aptitude, the aptitude 
test for pre-service teachers on inclusive education is specifically 
prepared to measure aptitude for teaching in inclusive education 
and termed as Inclusive Education Teaching Aptitude Test (IETAT).

Existing Teaching Aptitude Instruments in India
The number of published instruments to measure teaching aptitude 
is less and all of them are meant for measuring general teaching 
aptitude. In 1961, Shah developed aptitude test for secondary 
school teachers. This test has five dimensions, attitude towards 
children, mental ability, interest in profession, adaptability and 
professional information. The reliability and validity of the test was 
estimated to be 0.80 and 0.533, respectively. Based on the line of 
Shah’s test, Singh and Sharma (1998) developed another teaching 
aptitude test battery with the same five dimensions. The test 
consisting 120 items and was standardised on 1,090 pupil teachers 
of primary teachers’ training institutions. The test constructed by 
the Pandey (1970) measures professional knowledge, vocabulary, 
inferential, reasoning, number series, numerical reasoning, logical, 
general information and reading comprehension and was tested on 
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1,190 secondary school teacher trainees. Teaching aptitude test 
by Prakash and Srivastava (1973) has 10 sub-sets viz. cooperative 
attitude, kindliness, patience, wide interest, fairness, moral 
character, discipline, optimism, scholarly taste, and enthusiasm. 
The test provides 150 Likert type items for secondary pre-service 
teachers to respond on a five point scale. The reliability of the 
test was found 0.891 (split-half method) and 0.91 (Guttman 
and Spearman-Brown Prophecy formula) and quite satisfactory  
validity (0.5).

The teaching aptitude test battery by Karim and Dixit (1986) 
aims to measure teaching aptitude of high school teachers in 
eight areas — cooperative nature, consideration, wide interest and 
scholarly taste, fair mindedness and impartiality, moral character 
and discipline, optimistic attitude, motivational aspect and dynamic 
personality. The test provides 80 items and the respondents need to 
respond on a 3 point scale. The reliability of the test was estimated 
by applying split-half method (0.85) and Guttman and Spearman 
Brown’s prophesy formula (0.91). Gakhar and Rajnish in 2004 
developed teaching aptitude test which has shown good validity 
(0.68), internal consistency and test-retest reliability (0.74). This 
four point Likert type instrument measures six dimensions of 
teaching aptitude, namely— teaching profession, interest towards 
students, social contexts, innovations regarding activate standard, 
professional ethics and teaching potentialities. Based on the  
test result, the teachers can be classified as right, good and 
dedicated teachers.

The teaching aptitude instruments developed so far are 
meant for measuring general teaching aptitude only. So, a test to 
particularly measure teaching aptitude towards inclusive education 
is required.

Method

Construct of IETAT
Based on the review of the standardised general teaching aptitude 
tests developed in past and available materials on teaching in 
inclusive classroom, a list of traits to be covered under IETAT was 
prepared. For arriving at a convenient and workable list of traits 
that might be regarded as proofs of possessing the teaching aptitude 
for inclusive education by a pre-service teacher, a rating scale was 
prepared. The prepared list was sent to 16 subject experts (SEs) in 
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the field of teacher education, inclusive education and psychology 
of education for their rating on the importance of traits for being 
a teacher in inclusive school. The experts were requested to rate 
the traits on five-point scale and also suggest trait(s) that can be 
included under the IETAT. Some of the inter-related and similar 
traits were merged and the following five factors were identified.
1.	 Knowledge about Inclusive Education
2.	 Perceived Ability to Identify Disabilities
3.	 Attitude towards Teaching CwD
4.	 Perceived Ability to Adapt Inclusive Teaching Methods
5.	 Skills to Manage Inclusive Classroom

Participants
Data from 552 pre-service teachers of first year B.Ed. course from 
the 13 Teacher Education Institutions of the Gujarat state, India, 
were collected and used to standardise the IETAT. Most of the 
participant pre-service teachers were females (n=480) and younger 
falling the age group of 21 to 25 years (n=500). More than half of 
the respondents were from urban area (n=302) with postgraduate 
qualification (n=278) and from arts (n=298) field. A vast majority of 
the pre-service teachers neither had any previous contact with the 
persons with disabilities (n=522) nor had any previous teaching 
experience (n=464).

IETAT Development

Item Writing
The objective type (stem followed by four alternatives) items were 
written related to above mentioned five factors. Equal numbers 
of items (10 items) were framed under each factor comprising a 
total of 50 items with difficulty values between 93.4 and 13.4 and 
validity indices ranges between 0.26 and 0.82.

Scoring
The pre-service teachers were required to encircle to the alternative 
selected as correct. One mark was assigned to every correct 
answer and no mark assigned to the wrong answer (maximum 
score ranging between 0–50). The highest score obtained in the 
test was ‘35’ while the lowest score was ‘7’. Thus, the IETAT yields 
seven separate score ranges viz. above 35 (very high), 30–34 (high),  
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25–29 (above average), 20–24 (average), 15–19 (below average), 10–
14 (poor) and below 10 (very poor).

Item Analysis
Item analysis was done using the content validity method suggested 
by Lawshe (1975). Content Validity Ratio (CVR) for each item was 
calculated. Items with high CVR were included in the test. Also, 
items with internal consistency index were found out and all the 
items were re-arranged as per their difficulty value (D).

Results
Items with high CVR ranging from 0.25 to 1 and those items with 
internal consistency index (r) 0.20 or more were selected in the 
final version of the test. Item wise CVR, difficulty value and internal 
consistency index (r) of final IETAT are given in Table 1. The range 
of the difficulty values of the items selected was between 93.4 and 
13.4. Items in each section were re-arranged as per their difficulty 
value (D) so that the easiest items were on the top and hardest items 
at the bottom. The final test consists of 50 items (Annexure-1).

Validity
The items were included in the test on the basis of CVR and internal 
consistency index so the test has content and construct validity 
in relation to the teaching aptitude towards inclusive education. 
Criterion related validity of the test was found out by correlating 
the scores of IETAT with the examination scores of the pre-service 
teachers in the subject of Creating Inclusive School in a sample 
of 110 pre-service teachers. The validity coefficient was found to 
be 0.52.

Table 1

CVR, Difficulty Value (D) and Internal Consistency Index (r) of the 
Items Selected in the Final Version of IETAT

Section Item No. CVR D r
Section I

(Knowledge about inclusive education)
1 0.88 86.7 0.51

2 0.25 73.4 0.34

3 0.5 73.4 0.70

4 0.38 68.4 0.42

5 0.63 61.7 0.26

6 0.5 56.9 0.53
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7 0.63 46.7 0.29

8 0.75 33.4 0.61

9 0.25 33.4 0.61

10 0.75 20 0.42

Section II
(Perceived ability to identify disabilities)

11 0.88 61.7 0.28

12 0.25 61.7 0.25

13 0.38 60 0.54

14 0.75 53.4 0.62

15 0.5 46.7 0.53

16 0.75 46.7 0.53

17 0.88 40 0.40

18 1 20 0.42

19 0.63 20 0.42

20 0.25 13.3 0.29

Section III
(Attitude towards teaching children with 

the special needs)

21 0.88 86.7 0.50

22 0.75 86.7 0.54

23 0.5 73.4 0.32

24 0.5 60 0.82

25 0.75 40 0.38

26 0.88 40 0.71

27 1 40 0.38

28 0.63 13.4 0.29

29 0.88 13.4 0.29

30 0.5 13.4 0.29

Section IV
(Perceived ability to adapt inclusive 

teaching methods)

31 0.88 73.4 0.32

32 1 60 0.80

33 0.63 53.3 0.41

34 0.5 53.4 0.60

35 1 40 0.38

36 0.63 33.4 0.33

37 0.75 26.7 0.51

38 0.38 26.7 0.51

39 0.63 20 0.42

40 0.63 13.4 0.29
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Section V
(Skills to manage the inclusive classroom)

41 0.5 93.4 0.38

42 1 73.4 0.31

43 0.38 66.7 0.45

44 0.88 60 0.29

45 0.25 40 0.69

46 0.88 33.4 0.29

47 0.25 33.3 0.29

48 0.63 20 0.42

49 0.63 20 0.42

50 0.5 13.4 0.29

Reliability
The reliability of the test was established by the application of ‘split-
half’ method (0.97), K-R formula (0.65) and Hoyt’s method (0.62). 
Thus, the reliability of the IETAT can be fixed at 0.75. Index of 
validity and index of reliability indicate that the IETAT has validity 
and reliability for measuring the pre-service teachers’ teaching 
aptitude towards inclusive education.

Table 2

Mean, Median, Mode and SD of the Scores in IETAT

N Mean Median Mode SD

552 20.57 20.55 20.51 5.45

Table 2 shows that there is not much difference between the 
mean, median and mode. Hence, the distribution is normal and the 
selected sample is representative of the population.

Conclusion
The present research was conducted to develop and validate a 
test to measure pre-service teachers’ teaching aptitude towards 
inclusive education. The result from item analysis and estimation 
of validity and reliability indicates that the present IETAT is 
capable to measure pre-service teachers’ teaching aptitude towards 
inclusive education. The description of the scores obtained by the 
pre-service teachers is normal and it suggests that a majority of the 
pre-service teachers coming under the average group do possess 
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some kind of aptitude for teaching in an inclusive setting. The test 
may also helpful to stakeholders involved in admission at pre-
service teacher training courses in general teacher education.
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Annexure-1

Aptitude Test for Pre-service Teachers on the Inclusive Education
Dear Friend,
This Inclusive Education Teaching Aptitude Test (IETAT) is 
constructed for measuring your teaching aptitude for inclusive 
education. Fifty items related to your thought about the Inclusive 
Education are given in this booklet. Four alternatives are given 
with every item. Read every item carefully and give your answer by 
encircling the option     in the given separate answer sheet.

For example, suppose your answer is ‘a’ then encircle on the ‘a’ 
option, i.e.,

Please read these instructions carefully before giving answers.

Instructions
•	 Provide all the general information about your age, gender, 

stream, level of education, teaching experience by encircling the 
appropriate alternative given with every item.

•	 There are 50 items given under five factors viz., Knowledge about 
Inclusive Education (10 items), Perceived Ability to Identify 
Disabilities (10 items), Attitude towards Teaching Children with 
Disabilities (CwD, 10 items), Perceived Ability to Adapt Inclusive 
Teaching Methods (10 items) and Skills to Manage Inclusive 
Classroom (10 items).

•	 Do not leave any item unanswered.
•	 There is no time limit for completion of this test. But work 

rapidly as much as you can.
•	 The main purpose of this test is to measure your aptitude only. 

There are no marks for this test and this test will not affect your 
result or academics.

•	 Besides answering write difficulties (if any) in answering and 
your suggestions or opinions for further improvement of item(s).

•	 Research studies are useful only when reliable and accurate 
data are collected. So, please give honest and sincere answers. 

•	 Return the answer sheet along with the test-booklet to test 
administrator after answering all the items.

a
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You are assured that all the information provided by you will be 
kept strictly confidential and used for the research purpose only.

Thanking you,
Dr. H. S. Mistry

Abbreviations Used
•	 CwD	 Children with Disabilities
•	 EMR	 Educable Mentally Retarded 
•	 CwOI	 Children with Orthopaedic Impairment
•	 CwVI	 Children with Visual Impairment 
•	 CwHI	 Children with Hearing Impairment 
•	 CwMR	 Children with Mental Retardation 
•	 CwD	 Children with Disabilities 

General Information

Name of the College/Institute: ______________________________________________

Name of the University: _____________________________________________________

Age: 	 a. 21 to 25 years		  b. 26 to 30 years	  c. More than 30 years

Gender:	 a. Male	 b. Female	 c. Third Gender

Habitat:	 a. Urban	 b. Rural

Caste Category	
a. General
b. Other Backward Class (OBC)
c. Scheduled Castes (SC)				 
d. Scheduled Tribes (ST)

Stream:	 a. Arts	 b. Science	 c. Commerce	 d. Other (please 
specify) ......................

Educational Qualification		

a. B.A.		  e. M.A.			   i. M.Phil.

b. B.Com.		 f. M.Com	 		  j. Ph.D.

c. B.Sc.		  g. M.Sc.		  	 k. Other ______

d. Other ______	 h. Other _____

Teaching Experience:	  a. Yes	 b. No

•	 If yes, year of experience:

a.	 Less than 1 year	 c.	 3 to 5 years 

b.	 1 to 2 years	 d.	 More than 5 years
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•	 Type of school
a.	 Government	 c.	 Private Un-Aided 

b.	 Private Un-Aided

Experience in Teaching Children with Disabilities (CwD):   a. Yes	 b. No

•	 If yes, type of disability 

a.	 Hearing impairment

b.	 Mental retardation

c.	 Orthopaedic impairment

d.	 Visual impairment

e.	 Other (mention) ___________________

Item
No.

Section I
Knowledge about Inclusive Education

1. In inclusive education, teacher needs to recognise students’

a.	 individual differences
b.	 physical differences
c.	 mental differences
d.	 age differences

2. As an inclusive school teacher, you need to have strong skill in 
conducting

a.	 action research
b.	 historical research
c.	 correlation research
d.	 descriptive research

3. As a new teacher in inclusive school, you will not

a.	 participate in academic forums on inclusive education
b.	 work collaboratively with other teachers
c.	 participate with experienced teachers
d.	 criticise other teachers work

4. Inclusive education programme does not focus

a.	 inclusion of all types of children in school
b.	 providing adequate infrastructure facilities to CwD
c.	 accommodation of CwD into a general school setting
d.	 the restructuring of schools to accept and provide for the needs of 		
	 CwD

5. The ultimate goal of inclusive education is to teach

a.	 all students together
b.	 minority students
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c.	 slow learners
d.	 CwD

6. Inclusive education does not mean

a.	 including all CwD in the special schools
b.	 determining the placement of CwD in general classroom
c.	 creating an environment that supports and include all types 
	 learners
d.	 providing the home based education to all CwD

7. Enrolling CwD in general schools can

a.	 affect the quality of education
b.	 lead to less enrolment of other students
c.	 affect the performance of other students
d.	 realise their potentials as other students

8. Inclusive education involves

a.	 grouping the CwD with their disabled counterparts
b.	 providing the home based education to all CwD
c.	 keeping the CwD in segregated classrooms
d.	 keeping the CwD in general classrooms

9. Learning in inclusive classroom should not be

a.	 active
b.	 passive
c.	 in group
d.	 participatory

10. As an inclusive classroom teacher, which opportunity will you prefer 
most to give to parents of CwD?

a.	 To collaborate in decision making about the placement,  
	 information and services of their child.
b.	 To share the information about the achievement of their child.
c.	 To take care in completing the home assignments of their child.
d.	 To participate in the school functions.

Item
No.

Section II
Item No. Perceived Ability to Identify Disabilities

11. Observe the given figures carefully.

	 I 	 II 	 III 	 IV
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Select the correct alternative that depicts the types of disability.

a.	 I—Blindness, II—Deafness, III—Orthopaedic handicap,  
	 IV—Mental retardation
b.	 I—Deafness, II—Orthopaedic handicap, III—Mental retardation,  
	 IV—Blindness
c.	 I—Mental retardation, II—Blindness, III—Deafness,  
	 IV—Orthopaedic handicap
d.	 I—Orthopaedic handicap, II—Mental retardation, III—Deafness,  
	 IV— Blindness

12. The teachers will not show remarkable readiness to enroll and teach the 
CwD unless they are

a.	 highly qualified
b.	 aware of disabilities
c.	 kind and sympathetic
d.	 interested in social service

13. Which among the following is not the feature of Rights of Person with 
Disabilities Act (2016)?

a.	 Mental Health of the CwD
b.	 Full participation of the CwD
c.	 Equal opportunity to the CwD
d.	 Protection of rights of the CwD

14. Which among the following represents the functional relationship of the 
terms?

a.	 Impairment	 →	 Disability	 → 	 Handicap
b.	 Handicap	 → 	 Disability	 → 	 Impairment
c.	 Disability	 → 	 Impairment	 → 	 Handicap
d.	 Impairment	 →	 Handicap	 → 	 Disability

15. One of your students who cannot see properly because of faulty image 
formation is an example of

a.	 impairment
b.	 retardation
c.	 disability
d.	 handicap

16. Mental retardation is not a

a.	 disease
b.	 disability
c.	 condition
d.	 impairment
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17. IQ range of the Educable Mentally Retarded (EMR) is

a.	 1–19
b.	 20–39
c.	 40–54
d.	 55–70

18. Suppose one of your student is having trouble in hearing and 
understanding soft speech in noisy background. Which among the 
following hearing loss he will have?

a.	 Moderate hearing loss
b.	 Profound hearing loss
c.	 Severe hearing loss
d.	 Mild hearing loss

19. Children with Orthopaedic Impairment (CwOI) should not be over 
protected in class because

a.	 it may develop the habit of demanding extra attention
b.	 it may develop the habit of demanding extra materials
c.	 it may develop the habit of demanding more learning
d.	 it may develop the habit of demanding leave

20. Match the column A with column B.

Column A

(Type of Disability)

Column B

(Supporting Device)
A Children with Visual 

Impairment (CwVI)
I Visual and tactile aids for 

learning

B Children with 
Orthopaedic 
Impairment (CwOI)

II Sign language

C Children with Hearing 
Impairment (CwHI)

III Calipers

D Children with Mental 
Retardation (CwMR)

IV Abacus for mathematics 
learning

a.	 A–I, B–II, C–III, D–IV
b.	 A–II, B–III, C–IV, D–I
c.	 A–IV, B–III, C–II, D–I
d.	 A–III, B–IV, C–I, D–II
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Item 
No.

Section III
Attitude towards the Teaching Children with Special Needs

21. Quality of life of CwD in their adulthood cannot be improved unless they 
are provided educational support at the stage of

a.	 higher education
b.	 primary schooling
c.	 secondary schooling
d.	 higher secondary schooling

22. Suppose a visually impaired student studying in Class VII is residing in 
your neighbouring area. And parents request you to teach her after your 
college hours. What will be your response?

a.	 I will advise them to recruit special teacher for their child
b.	 I will accept as it will help me to gain some experience 
c.	 I will tell them about my busy schedule
d.	 I will reject their request as it’s not my duty

23. After your training at the B.Ed. level, you get a job in an inclusive school 
where CwD are enrolled. You will

a.	 accept the job as teaching all types of students is teacher’s duty
b.	 reject job by thinking that it’s burden to teach CwD
c.	 not join job and will start private coaching
d.	 search job in other schools

24. Which among the following categories of students will you prefer to teach 
in your classroom?

a.	 Gifted
b.	 CwD
c.	 All students including CwD
d.	 Socially and economically weak 

25. Respect and support to CwD cannot be best taught to non-disabled 
students of classroom unless teacher

a.	 tells stories on disability
b.	 orders normal students
c.	 show videos on disability
d.	 models the same

26. Given an opportunity to teach in inclusive class, you will not remain 
much focused on students’

a.	 understanding
b.	 weaknesses
c.	 strength
d.	 interest
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27. Excellent educational infrastructure, articulated educational policy, 
well resourced programme and effective inclusion must not take place 
without

a.	 meaningful instruction delivery by the teachers
b.	 good administration of school principal
c.	 cooperation of community members
d.	 expertise of supporting staff

28. According to you, which factor is not contributing to the achievement of 
CwD in inclusive school?

a.	 Class size
b.	 Quality of teacher
c.	 Class background
d.	 Supporting services

29. Engaging CwD in co-curricular activities is most important because

a.	 they can learn some activities.
b.	 they can receive entertainment.
c.	 their social skills can be improved.
d.	 their academic burden can be lessened.

30. Now-a-days, various disability specific softwares are available but 
suppose the school where you are working has not installed that 
software yet. As an inclusive school teacher, you will

a.	 request the concerned authority to procure such software.
b.	 blame school principal for not making the software available.
c.	 wait till the software is installed.
d.	 not bother as it is not your duty.

Item 
No.

Section IV
Perceived Ability to Adapt Inclusive Teaching Methods

31. For successful application of assistive technologies for the CwD, which 
among the following parameter will you not take care?

a.	 Knowledge of CwD about technology
b.	 Types of technological innovations available
c.	 Ways that empower the CwD for mainstream life 
d.	 Potential of CwD for the better use of that technology 

32. Suppose you have 30 children alongwith 3 CwDs (1CwVI, 1CwOI and 
1CwHI) in your classroom and you are assigning a task by dividing the 
entire class into three groups (10 children in a group) viz Group A, B and 
C. Which of the following groups will you create to make your classroom 
inclusive?
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a.	 A (7 Non-disabled children + 3 CwD), B (10 Non-disabled  
	 children), C (10 Non-disabled children)
b.	 A (10 Non-disabled children), B (8 Non-disabled children + 1 CwD  
	 (CwOI), C (9 Non-disabled children + 2 CwD (CwVI&CwHI)
c.	 A (10 Non-disabled children), B (8 Non-disabled children + 2 CwD  
	 (CwOI&CwVI), C (9 Non-disabled children + 1 CwHI)
d.	 A (9 Non-disabled children + 1 CwOI), B (9 Non-disabled children  
	 + 1 CwVI), C (9 Non-disabled children + 1 CwHI)

33. The plus curriculum is generally recommended for children with

a.	 blindness 
b.	 mental retardation
c.	 hearing impairment
d.	 orthopaedically handicap

34. Total communication method could be best suitable in teaching students 
with

a.	 mental retardation
b.	 visual impairment
c.	 hearing impairment
d.	 orthopaedic impairment

35. Which among the following, will you not consider for adjusting 
curriculum to suit theCwD?

a.	 Interest towards learning
b.	 Learning aptitude
c.	 Learning needs
d.	 Ability to learn 

36. In inclusive education, individualised instruction does not mean

a.	 individual instructions as and when required for teaching- 
	 learning
b.	 individual teaching to CwD as per their learning need
c.	 permitting child to pursue a preferred mode of learning
d.	 teaching by individual teacher

37. Which among the following aspects you will not consider for evaluating 
success of CwD in inclusive education?

a.	 Academic achievement 
b.	 Attitude towards learning
c.	 Interaction with teachers and peers
d.	 Inability to participate in some co-curricular activities

38. For teaching a blind or a low vision student in inclusive classroom, there 
must be no change in
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a.	 Content of lesson
b.	 Curricular activities
c.	 Instructional method
d.	 Strategies of teaching

39. For learning to meet the diverse needs of all students, which among the 
following design will you use?

a.	 Programmed design of learning
b.	 Universal design of learning
c.	 National design of learning
d.	 State design of learning 

40. Which among the following, will you not consider for adjusting 
curriculum to suit the CwD?

a.	 Interest towards learning
b.	 Learning aptitude
c.	 Learning needs
d.	 Ability to learn 

Item 
No.

Section V
Skills to Manage Inclusive Classroom

41. You as a teacher will not attach label ‘disabled’ to the Children with 
Disability (CwD) because labelling has adverse effects on their

a.	 social aspect
b.	 language aspect
c.	 economical aspect
d.	 philosophical aspect

42. Why does a teacher require adequate training in classroom management 
practices for inclusive education?

a.	 To meet the requirements of inclusive practices for students with  
	 special needs.
b.	 To manage and administer the behaviour of CwD.
c.	 To discipline the CwD.
d.	 To handle the CwD.

43. Arrange the following categories in order that teacher must have for 
professional development in inclusive education.

I	 Basic knowledge of the characteristics of CwD and understanding 
	 of their role and responsibility in the inclusive education process.
II	 Understanding how to differentiate instructions to meet the needs 	
	 of CwD.
III	 Effective classroom management strategies to promote academic 	
	 engagement and pro-social behaviour while minimising 		
	 disruptions to the learning environment.
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IV	 Learning strategies to communicate and collaborate effectively 
	 with resource teachers or special educators.

a.	 I, II, III, IV		
b.	 IV, III, II, I
c.	 III, II, IV, I
d.	 II, III, I, IV

44. Suppose you are working as a full time teacher in general school and 
two CwD are enrolled in your class. You will provide the work in small 
group because 

A.	 all students including CwD can be more active
B.	 all students including CwD can be more involved
C.	 all students including CwD can form their group
D.	 all students including CwD can be supportive to each other

a.	 A, B and C
b.	 A, B and D
c.	 A and B only
d.	 B and D only

45. For effective classroom management in inclusive education, a teacher 
does not require proficiency in the analysis of students’

a.	 outcomes
b.	 behaviour
c.	 performance
d.	 mental condition

46. As an inclusive school teacher, which among the following strategies will 
you use to promote friendship among your students?

a.	 Ordering students to make friendship
b.	 Selecting activities that involve competition
c.	 Creating rituals that involve some students of the class
d.	 Selecting activities that involve cooperation and collaboration 

47. Suppose your school is not yielding satisfactory result for inclusive 
education, which among the following issue will you not address for 
improving the result in inclusive education?

a.	 Need of curriculum Modifications
b.	 Lack of infrastructural Facilities
c.	 Lack of playing Equipments
d.	 Lack of educational Materials

48. Which among the following will not be helpful to an inclusive school 
teacher for identifying and assessing the CwD?
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a.	 Observing them in various settings  
b.	 Administering paper-pencil tests
c.	 Administering psychological tests
d.	 Examining school records

49. Which of the following types of seating arrangement will you use for the 
CwD in your classroom so that each one of them can be easily observed 
by you?

a.	 S
b.	 T
c.	 U
d.	 Z

50. Which among the following competencies is least important for the 
regular school teachers in inclusive classroom?

a.	 Interaction with CwD
b.	 Teaching PLUS curriculum
c.	 Managing behaviour of CwD
d.	 Creating learning environment 
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Abstract

Various cultural groups have their specific ways of acquiring 
the useable functional mathematics. They unconsciously apply 
mathematical skills in their everyday life without realising its 
significance. Position Paper of National Focus Group on Teaching of 
Mathematics, NCERT, New Delhi, states that in Indian villages, it is 
commonly seen that people who are not formally educated use many 
modes of mental mathematics. These practices of mathematics at 
local level may be treated as indigenous, oral (vedic), hidden (frozen), 
and folk mathematics. These different concepts are a part of ethno-
mathematics and provide a right of practice to every individual. 
This paper looks at mathematics used by Kumhar (also known as 
Prajapati) community, involved in their traditional activities like pot 
making, carving and selling in different areas of Varanasi district 
of Uttar Pradesh state. This paper will discuss the steps involved, 
things used and pattern followed in different types of practices used 
in pot making and the mathematics embedded in it like the concepts 
of angle, geometry, mensuration, symmetry, sequencing, Operations 
Research, reasoning, spiral, conic section, etc. An interview 
schedule having questions from five areas— biographic information, 
traditional activities, logic used and Culture, inventory control, and 
marketing is used and an observation was made for each practices 
in a naturalistic setting to gather the evidences. Results have 
implications for teaching of mathematics in a cultural context.

Keywords: Ethno-mathematics, kumhar community, vedic and 
frozen mathematics.

सार
विभिन्न सांस क्ृ तिक समहूों के पास प्रयोज्य कार्यात्मक गणित प्राप्‍त करने के अपने विशिष्‍ट 
तरीके हैं। वे अनजाने में गणितीय कौशलों का अपने दनंैदिन  जीवन में उपयोग करते हैं। 
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एनसीईआरटी, नई दिल्ली के नेशनल फोकस ग्रुप के टीचिगं ऑफ मथेैमटेिक्स के ऊपर 
पोजिशन पेपर में कहा गया ह ैकि भारतीय गांवों में आमतौर पर दखेा जाता ह ैकि औपचारिक 
रूप से शिक्षित नहीं होते हुए भी गणित का उपयोग कई तरीकों से करते हैं।  स्थानीय स्तर पर 
गणित की इन प्रथाओ ंको स्वदशेी, मौखिक (वैदिक), अप्रत्यक्ष (अवरूद्ध) और लोक गणित 
के रूप में माना जा सकता ह।ै ये विभिन्न अवधारणाए ंएथनो-गणित का एक भाग हैं और प्रत्येक 
व्यक्‍ति को अभ्यास का अधिकार प्रदान करती हैं। यह लेख कु म्हार (जिसे प्रजापति के नाम 
से भी जाना जाता ह)ै द्वारा प्रयुक्‍त गणित के अध्ययन पर आधारित ह,ै जो उत्तर प्रदशे राज्य 
के वाराणसी जिले के विभिन्न क्षेत्रों में मिट्टी के बर्तन बनाने, नक्काशी और बेचन जैसी अपनी 
पारंपरिक गतिविधियों में पारंगत हैं।  इस लेख में मिट्टी के बर्तन बनाने में प्रयुक्‍त विभिन्न प्रकार 
के अभ्यासों में शामिल चरणों, उपयोग की गई चीजों और पैटर्न तथा इसमें सन्न‍िहित गणितीय 
संप्रत्‍यय जैसे कि कोण, ज्यामिति, मनै्सुरेशन, समरूपता, अनुक्रमण, संक्रियात्मक अनुसंधान, 
तर्क , सर्पिल, शांकव खडं आदि की अवधारणाओ ंपर चर्चा की गई ह।ै अध्ययन में एक पंच 
भागीय साक्षात्कार अनुसचूी; जीवन-संबंधी जानकारी, पारंपरिक गतिविधियाँ, प्रयुक्‍त तर्क  
और संस क्ृ ति, माल नियंत्रण, और विपणन का उपयोग किया गया। साथ ही सचूनाओ ंको 
इकट्ठा करने के लिए एवं प्राकृत िक सेटिग में क्रियाकलापों के अध्ययन के लिए एक अवलोकन 
अनुसचूी का प्रयोग किया गया। परिणामों का निहितार्थ एक सांस क्ृ तिक संदर्भ में निहित 
जानकारी का गणित शिक्षण में उपयोग पर बल दतेा ह।ै

Introduction
The word ethno-mathematics has two parts ‘ethno’ and 
‘mathematics’ — To understand its etymological meaning we can 
consider these words separately and then together. The word 
‘mathematics’ comes from Greek term ‘mathema’ which means 
knowledge, study, learning, science and arts. The Greek prefix 
‘ethnos’ stands for a group of people living together. This can be 
explained as something belonging to a particular social group 
or ethnic group. This is only etymological description of ethno-
mathematics, practically the word ethno refers to the specific 
working process to solve the problem and the second term refers 
to the logical terms and conditions used to arrive at the result of 
the problem.

The Brazilian Educator and Mathematician Ubiratan 
D’Ambrosio introduced the word ethno-mathematics to the world 
in 1977, after launching his ethno-mathematicalprogram as a 
methodology to track and analyse the processes of generation, 
transmission, diffusion and institutionalisation of mathematical 
knowledge in diverse cultural systems or groups (D’Ambrosio, 1985, 
1990, 2001). While using the word for the first time D’Ambrosio 
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(1985) expressed that ‘the term requires a dynamic interpretation 
because it describes concepts that are themselves neither rigid 
nor singular namely, ethno and mathematics’. The term ethno 
describes, ‘all of the ingredients that make up the cultural identity 
of a group— language, codes, values, jargon, beliefs, food and dress, 
habits, and physical traits.’ Mathematics expresses a ‘broad view 
of mathematics which includes ciphering, arithmetic, classifying, 
ordering, inferring, and modeling’. In contrast to ‘academic 
mathematics’, i.e., the mathematics which is taught, practiced 
and learned in schools and universities, D’Ambrosio called it 
ethno-mathematics. He expressed that so many children fail in 
mathematics due to, “the mechanism of schooling that replaces 
these practices by other equivalent practices which have acquired 
the status of mathematics, and have been expropriated in their 
original forms and returned in a codified version”.

D’Ambrosio, while giving its first definition stated, “Ethno-
mathematics is the mathematics which is practiced among 
identifiable cultural groups such as tribe societies, labour groups, 
children of certain age brackets and professional classes”. Ethno-
mathematics explores the diverse expressions of mathematical 
ideas. Now-a-days it also involves the deliberations on issues 
related to society and culture and their impact on teaching and 
learning. The consonance of Ethno-mathematics and mathematics 
education goes to explore the fact that mathematics learning is a 
cultural and social process.

Apart from the above ethno-mathematics may also be introduced 
as part of cultural and traditional practices. ‘Ethno-mathematics 
can be understood as the region of intersection between cultural 
anthropology and academic mathematics that utilised mathematical

Figure 1 : Concept of the Ethno-mathematics

Academic 
Mathematics

ETHNO-MATHEMATICS

*Cultural
Anthrolpology **Mathematical

Modeling

*is a branch anthopology focused on the 
study of cultural variation among humans. It 
is in contrast to social anthropology, which 
perceives cultural variation as a subset of the 
anthropological constant.

**is a description of a system using mathematical 
concepts and language. The process of developing 
a mathematical model is termed mathematical 
modeling. It may help to explain a system and to 
study the effects of defferent components, and to 
make predictions about behaviour.
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modeling to solve the problem taken from reality’ (D’Ambrosio, 
1990 and Rosa, 2010, cited in, Abiam et.al. 2016). Figure 1 depicts 
it clearly.

In India, few researches have been done in this area though 
our country contains high level of social-cultural diversity and 
mathematical practices. Some eminent scholars and institutions 
are working in this area. Information Technology (IT) Education 
department of International Institute of Information Technology 
(IIIT) Hyderabad, India has developed a tool to teach fractions; 
based on ethno-mathematics principle. Gupta (2009) used many 
riddles from stories and instances to solve the reasoning problems 
in mathematics. 

Background of the Study
The study is based on the investigator’s  doctoral work on the topic 
‘Ethno-mathematics: An Investigation of an Approach for Teaching 
Learning Mathematics (TLM) from the Traditional Activities of the 
Kumhar Community of Varanasi District’. The study was conducted 
on Kumhars classified as Other Backward Community (OBC), in 
Varanasi district of Uttar Pradesh. An economically middle class 
and politically active community, women also play a significant 
role in family (Kotte and Surendra, 2016). In their Anthropological 
Study, Kotte and Surendra (2016) introduced many other names 
of Kumhar like Prajapati, Kummar, Machavaram, Mannepalli, 
Pathipati, Kulluru, Chejerla, Kondapati, Chirivella and Yadavalli in 
relation to different cultural and linguistic profile. 

Ascher (1991) stated in his study that people are unconsciously 
applying mathematical skills in everyday life without realising 
its importance. There is a great probability that such skills, if 
incorporated in teaching learning practices in schools could 
advance the outcomes of learning mathematics. The main 
reason behind taught mathematics at schools is to sharpen real 
life practices such as counting, ordering, sorting, measuring, 
weighing, etc. Therefore, the skills of those applying mathematics 
in their cultures, without any formalised training, could contribute 
positively towards improving performance by the learners in the 
classroom (Bishop, 1988; Gerdes, 1996; Zaslavsky, 1975). 

Mogege (1999) investigated the relationships between cultural 
games and the teaching and learning of mathematics. The main aim 
of his work was to look at various cultural and traditional games 
that are found in different cultural settings, with a view towards 
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making use of these games in the mathematics classroom. Likewise, 
Gerdes (2000) noted that one of the principles of good teaching is 
to give importance of understanding the cultural background of 
the pupils and relating the teaching and learning process to it. He 
enlisted some non-academic aspects of academic mathematics, like 
socio, informal, folk, hidden, and oral mathematics. Bishop (2002), 
observed that every classroom now a days is characterised by the 
ethnical, linguistic, gender, social and cultural diversity. Teachers 
should have to deal with the existing cultural diversity since 
mathematics is defined as human and cultural knowledge deeply 
in comparison to any other field of knowledge. Significant effect of 
ethno-mathematics approach on students achievement and interest 
in geometry and mensuration has been reported (Kurumeh, 2004; 
Abiam et al., 2016). Both the studies were carried out in Nigeria 
and approaches were developed from cultural experiences and 
observations. Kurumeh developed the approach from the culture 
of Nasukka area of Nigeria and suggested the useful aspects of 
Indigenous Mathematics to the curriculum planner, policy makers 
and administrators of the Nigeria. Abiam et al. (2016) recommended 
that ethno-mathematics based instructional approach should be 
adopted in the teaching of geometry. Hara-Gaes (2005) investigated 
the mathematics embedded in the cultural activities of the Damara 
people in the Khorixas areas of Namibia in real setting. He traced 
out many mathematical concepts from the traditional activities, 
house construction, sewing place and others. He also investigated 
the concepts of measuring, triangles, breadth, length, equality and 
counting from their activities. 

The Indian curriculum reforms (i.e., National Curriculum 
Framework, 2005) also suggested the need for developing the ability 
for mathematisation in the child. The Position Paper of the National 
Focus Group on Teaching of Mathematics (2006, p. 11) indicates 
many problems regarding teaching-learning of mathematics, such 
as students fear and failure, phobia, boring classroom setting, 
disappointing curriculum, traditional ways of teaching mathematics, 
etc., and further provided many recommendations to solve these 
hurdles. One of the recommendations was to enable children to the 
relate mathematics to people’s lives. Position paper states that in 
Indian villages, it is commonly seen that people who are not formally 
educated use many modes of mental mathematics, it may also be 
called folk algorithms. The study was conducted on the Kumhar 
community who use lots of mathematical concepts in their work.
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Description of Keywords
Ethno-mathematics: Ethno-mathematics is the study of 
mathematics as embedded in the cultural and traditional activities 
of the Kumhar community of Varanasi district.

Kumhar and Kumhar Community: Kumhar belongs to the Hindu 
religion, caste wise they belong to Other Backward Class (OBC) by 
the Government of India. Kumhar is also known as Prajapati in 
Varanasi district. Kumhar live as a community and are involved 
in their traditional activities like pot making, carving  and selling 
in different areas of Varanasi district (Sankuldhara, Kandawa, 
Naibasti and Tarna). In this paper researcher has used evidences 
form Naibasti area of Varanasi district.

Traditional Activities: The indigenous practices and procedures 
of the Kumhar community adopted by their forefathers and 
practiced in their cultural, communal or professional activities will 
be treated as the traditional activities of the Kumar community of 
Varanasi district.

Objectives
The present study aimed to identify the mathematical concepts 
embedded in the traditional activities of the Kumhar community 
of Varanasi district.

Method
The method of research used in this study was mainly qualitative 
in nature with naturalistic inquiry of ethnographic approach. 

Sample
The research was conducted on the Kumhar community of Nai Basti 
area of Pandeypur region of Varanasi district of Uttar Pradesh.  The 
observation was made on eleven families who lived as a community. 
These Kumhar families were identified through snowball sampling 
technique. Eighteen people of these families, who were involved 
in the traditional pot making, were selected purposively for the 
interview. 

Tools
Observation schedule and self made semi-structured interview 
schedule were used for collecting the data. Interview schedule 
contained four sub areas, i.e., Biographic Information, Traditional 
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activities, mathematics (logic) and culture, marketing related to the 
Kumhar community. Digital camera and video recorder were also 
used for data recording. 

Miles and Huberman (1994) model of qualitative data analysis 
technique was used to draw inference from the collected evidences. 
The obtained evidences through observation and interview were 
analysed in three steps as shown in the Figure 2. The first step, 
i.e., data reduction was related with the simplifying, abstracting, 
and transforming the data that appears from the field notes with 
a view to make the information intelligible. For example, there 
were many other evidences of ethnophysics in query making 
but the investigator has not mentioned it. The second step was 
matrix display and examination, used to provide an organised 
and compressed collection of information that permits conclusion 
drawing and verification. All four areas of information taken from 
interview were displayed and organised well to complete this step. 
Last step was related to give common statement for displayed data 
and assess their implications for the research question, ‘What type 
of mathematical concepts areembedded in the traditional activities 
of the Kumhar Community of Varanasi district?’

Figure 2 : Data Analysis Cycle

Data Reduction

Data Analysis

Matrix Display 
& Examination

Conclusion Drawing & 
Verification

Results and Discussion
The study aimed to describe the mathematical concepts embedded 
in the traditional activities of Kumhar community. Based on the 
information obtained from all the respondents and observation by 
the investigator, the several activities and different types of pots were 
identified as mathematical evidences. The evidences of procedure 
of making pots, tools used and other information regarding 
marketing and storing have been discussed with collaborators and 
mathematics education practitioners.
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at
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 m
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 m
at

h
em

at
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 m
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 c
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f c
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 c
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n

d 
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r 
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d 
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er
ed
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.e
., 
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lo
u

r 
m

ak
in
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 T

h
er

ef
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e,
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n
ly
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h
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e 
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in
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er
e 

m
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ed
 (S

oi
l+

 w
at

er
+ 

kh
ai

r)
 fo

r 
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m
pl

e 
co

lo
u

ri
n

g.
A

n
ot

h
er
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m
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, w

h
ic

h
 h

ad
 la

rg
er

 b
u

si
n

es
s 

of
 p

ot
s 

m
ak

in
g,

 p
re

pa
re
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h

es
e 

co
lo

u
rs

 
di
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re

n
tl

y.
 A

s 
pe

r 
in
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rm

at
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n
 p

ro
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de
d 
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h
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, f
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 p
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n
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u
r 
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r 

50
0 

M
at

ki
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of
 2
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tr
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m
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ha

ir
, 5
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 c
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m
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of
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k 
of

 
m

an
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l. 
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ot
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n
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 d
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cu
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ed
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u

t 
th

e 
se
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en

ci
n

g 
of
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ed
 m

at
er

ia
ls

 
an

d 
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ci

at
io
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f o
n

e 
m
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er
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l w
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h

 r
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h

e 
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h
er
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u

n
d 

th
at
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h

e 
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ti
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se
d 

on
 c
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m

u
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ti
ve
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w
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s 

w
el

l a
s 
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so

ci
at

io
n

 a
ls
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 F

or
 e
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m

pl
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S

oi
l +

 (W
at

er
 +

 K
ha

ir
) =
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l +
 W

at
er

) +
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ha
ir

K
um
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r 
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 c
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n
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d 
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g 
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e 
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ts
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it

h
 d

iff
er

en
t 

tr
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it
io

n
al

 d
ia

gr
am

s 
an

d 
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n
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h
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w
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en
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lv
ed

 
in

 p
ai

n
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n
g 
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d 
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ts
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h
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en
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al
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 b
ro
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n

 c
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r 
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ti
n
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an
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w

h
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u
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ch
u

n
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r 
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h
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n
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ti
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f c
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n
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h
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 d
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an
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, f
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e 

an
d 
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u
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 e

xa
m

pl
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), 
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 a

 p
ai

n
te

d 
m

at
ki

. T
h

e 
lin

e 
at

 
th

e 
bo
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om

 o
f m

at
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ir
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la
r,
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 t

h
e 

m
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e 
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 c
u
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y 

an
d 
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h
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p 

it
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 a
ga

in
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m
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r 
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ot
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m
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n
e 

an
d 
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 p
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g 
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st
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u
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 o
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e 
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d 
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e.
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h
er
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t 

th
e 

to
p 
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h
e 

m
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h
e 
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er
n
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ke
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 p
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f w

e 
dr
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tr
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t 
lin

e 
at

 t
h
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 d
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e 
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l p
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h
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n
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et
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 p
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 o
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g 
Li

n
es

 (c
ir

cu
la
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 o
f s

ym
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di
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re

n
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 p
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ha
d,

 G
am

la
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, D
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 et
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Th
e 

pe
op

le
s 

of
 K

u
m
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 c
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u
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e 
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 f
or

 d
iff

er
en

t 
n

ee
ds

 o
f 

po
t 

m
ak

in
g,

 c
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 t
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 t
h

em
. 

Fi
gu

re
 6

 (
a)

, 
sh

ow
s 

a 
ku

lh
ad

, 
w

h
ic

h
 i

s 
u

se
d 

to
 s

er
ve

 t
ea

 i
n

 I
n

di
an

 l
oc

al
 c
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 b
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 m
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at
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 t
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 d
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 t
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 c
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ra
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 c
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, c
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k 
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 t
h
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d 

di
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h
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 p
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r 
h
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d 
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n
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 t

h
e 
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t 
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d 
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 c
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h
e 
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u

n
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ti
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 p
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ce
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f b
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 c
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 c
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u
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at
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n
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 c
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 c
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n
g 

el
em

en
ta

ry
 s
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m
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ac
ti
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, c
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d 

sh
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e 
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n
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 m
en
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m
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 c
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n
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h
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d 
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 c
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l 
h

ei
gh

t)
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m
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f c
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e
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n
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w
 s

ph
er
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m
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h
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n
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 C
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 D
u
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n
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at
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n
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n
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 t

h
e 
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h
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 a
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pe
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fic
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eo

m
et
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ca
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u
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u
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h
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as
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m
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h
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d 
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 c
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r 
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 d

u
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w
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n
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) i
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u
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f c
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r 
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n
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f c
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n
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h
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 c
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u
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n
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at
h
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s 
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h
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e 
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 c
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m
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u
la

r 
co

n
e 

an
d 

ch
an

ge
 t

h
e 

an
gl

e 
of

 t
ru

n
ca

ti
on

 w
e 

ca
n

 fi
n

d 
di

ffe
re

n
t 

ki
n

d 
of

 g
eo

m
et

ri
ca

l s
tr

u
ct

u
re

s,
 F

ig
u

re
 7

 (c
). 

W
it

h
 a

pp
ly

in
g 

so
m

e 
co

n
di

ti
on

s 
w

e 
ca

n
 g

en
er

at
e 

th
e 

di
ffe

re
n

t 
co

n
ce

pt
s 

fo
r 

te
ac

h
in

g 
le

ar
n

in
g 

m
at

h
em

at
ic

s.

A
nw

an
 is

 a
n

 o
ve

n
 o

r 
ki

ln
 u

se
d 

to
 fi

re
 t

h
e 

po
ts

. T
h

e 
pr

oc
es

s 
of

 p
re

pa
ri

n
g 

an
w

an
 

w
as

 o
bs

er
ve

d 
ke

en
ly

 b
y 

th
e 

re
se

ar
ch

er
 a

n
d 

fo
r 

be
tt

er
 u

n
de

rs
ta

n
di

n
g 

it
s 

w
or

ki
n

g 
pr

oc
ed

u
re

 h
as

 b
ro

ke
n

 in
 s

ix
 s

te
ps

, F
ig

u
re

 8
 (a

 b
 a

n
d 

c)
. K

um
ha

r 
pe

op
le

 p
re

pa
re

 a
 h

ol
e 

in
 t

h
e 

gr
ou

n
d.

 G
en

er
al

ly
 t

h
e 

sh
ap

e 
of

 g
ro

u
n

d 
h

ol
e 

w
as

 h
em

is
ph

er
ic

al
. S

om
e 

fa
m

ili
es

 
w

er
e 

m
ad

e 
it

 r
ec

ta
n

gu
la

r 
al

so
. T

h
ey

 p
re

pa
re

 a
nw

an
 fo

r 
ba

ki
n

g 
th

e 
po

ts
 a

s 
pe

r 
th

ei
r 

sp
ac

e 
an

d 
n

ee
d.

 T
h

ey
 a

rr
an

ge
 ir

on
 r

od
s 

as
 a

 g
ri

ll 
at

 t
h

e 
u

pp
er

 s
u

rf
ac

e 
of

 t
h

e 
gr

ou
n

d 
so

 t
h

at
 t

h
e 

sp
ac

e 
be

h
in

d 
ro

ds
 c

an
 r

em
ai

n
 fo

r 
fir

in
g 

an
d 

pr
op

er
 a

ir
 fl

ow
.

  C
on

ic
 s

ec
ti

on
; c

ir
cl

e 
(1

), 
el

lip
se

(2
), 

pa
ra

bo
la

(3
), 

h
yp

er
bo

la
(4

)

Th
e 

m
at

h
em

at
ic

al
 c

on
ce

pt
 

of
 s

eq
u

en
ci

n
g,

 fo
rw

ar
d 

an
d 

re
ve

rs
e 

co
u

n
ti

n
g,

 a
rr

an
ge

m
en

t 
of

 d
iff

er
en

t 
ty

pe
s 

of
 a

 s
h

ap
es

, 
co

n
ce

pt
 o

f r
ev

er
si

bi
lit

y 
1>

2>
3>

4…
= 

4>
3>

2>
1,

 a
n

d

Fi
gu

re
  7

 (a
): 

C
ut

tin
g

Fi
gu

re
  7

 (b
) S

pi
ra

l t
yp

e 
st

ru
ct

ur
e

Fi
gu

re
 7

 (b
1)

: S
ha

pe
 o

f s
pi

ra
l

Fi
gu

re
 7

 (c
): 

C
on

ic
 S

ec
tio

n

Fi
gu

re
 8

 (a
): 

st
ep

 1
 a

nd
 2



  

Fi
gu

re
 8

 (b
): 

St
ep

s 
4 

an
d 

5

A
ft

er
 t

h
at

 t
h

ey
 c

ov
er

 t
h

e 
gr

ill
 w

it
h

 h
u

sk
, d

u
n

g,
 s

tr
aw

 a
n

d 
co

al
, F

ig
u

re
 8

(a
): 

S
te

p 
1 

an
d 

2.
 A

ft
er

 t
h

at
 t

h
ey

 c
ou

n
t 

an
d 

ar
ra

n
ge

 t
h

e 
al

l u
n

ba
ke

d 
po

ts
 u

po
n

 it
 w

it
h

 s
pe

ci
fic

 
st

ep
s,

 i.
e.

, l
ar

ge
 p

ot
s 

in
 fi

rs
t 

fe
w

 r
ow

s 
an

d 
sm

al
le

r 
po

ts
 in

 t
h

e 
la

st
 fe

w
 r

ow
s,

 F
ig

u
re

 8
 

(b
): 

S
te

p 
3 

an
d 

4.
 I

t 
sh

ow
s 

th
e 

co
n

ce
pt

 o
f s

eq
u

en
ci

n
g 

an
d 

th
e 

co
n

ce
pt

 o
f r

ev
er

si
bi

lit
y 

em
be

dd
ed

 in
 it

.  
A

t 
ev

er
y 

st
ep

 t
h

ey
 m

ak
e 

a 
la

ye
r 

of
 d

ry
 g

ra
ss

 a
n

d 
co

al
 p

ow
de

r.
 A

ft
er

 
co

m
pl

et
in

g 
th

e 
la

st
 s

te
p 

K
um

ha
r 

pe
op

le
 m

ak
e 

a 
pl

as
te

r 
u

po
n

 t
h

e 
ar

ra
n

ge
d 

po
ts

 w
it

h
 

cl
ay

, s
lu

rr
y 

an
d 

st
ra

w
, F

ig
u

re
 8

 (c
); 

st
ep

 5
. F

u
rt

h
er

 b
u

rn
 t

h
e 

an
w

an
 fr

om
 b

ot
to

m
 s

id
e 

an
d 

le
av

e 
it

 fo
r 

ba
ki

n
g 

fo
r 

si
x 

to
 e

ig
h

t 
h

ou
rs

.
In

 t
h

is
 p

ro
ce

ss
 o

f m
ak

in
g 

an
w

an
, K

um
ha

r 
pe

op
le

 u
se

 e
th

n
op

h
ys

ic
s 

ra
th

er
 t

h
an

 
et

h
n

o-
m

at
h

em
at

ic
s.

 F
or

 e
xa

m
pl

e;
 t

h
e 

ba
ki

n
g/

fir
in

g 
pr

oc
es

s 
of

 a
nw

an
 is

 v
er

y 
m

u
ch

 
is

ol
at

ed
 in

 n
at

u
re

. B
u

t 
th

e 
lo

gi
cs

 u
se

d 
to

 p
re

pa
re

 it
 a

re
 m

or
e 

m
at

h
em

at
ic

al
.

A
ft

er
 fi

ri
n

g 
K

um
ha

r 
pe

op
le

 e
xc

lu
de

d 
th

e 
po

ts
 fr

om
 a

sh
 in

 a
 s

eq
u

en
ce

 (l
as

t 
ro

w
 fi

rs
t 

an
d 

fir
st

 r
ow

 in
 t

h
e 

la
st

), 
Fi

gu
re

 8
 (c

); 
S

te
p 

6.
 H

er
e,

 t
h

e 
pr

oc
es

s 
of

 e
xc

lu
si

on
 c

an
 b

e 
u

se
d 

as
 a

n
 e

xa
m

pl
e 

of
 la

st
 in

 fi
rs

t 
ou

t 
an

d 
fir

st
 in

 la
st

 o
u

t 
in

 Q
-t

h
eo

ry
.

Q
-t

h
eo

ry
 (f

ir
st

 in
-f

ir
st

 o
u

t/
la

st
 

in
-f

ir
st

 o
u

t 
an

d 
fir

st
 in

-l
as

t 
ou

t)
 o

f o
pe

ra
ti

on
s 

re
se

ar
ch

 a
re

 
em

be
dd

ed
 in

 t
h

is
 a

ct
iv

it
y 

of
 

K
um

ha
r 

co
m

m
u

n
it

y.

3.
	 M

ar
ke

tt
in

g/
S

el
lin

g:
 t

o 
of

fe
r 

pe
op

le
 

to
 b

u
y 

so
m

et
h

in
g

M
ar

ke
ti

n
g 

is
 r

el
at

ed
 t

o 
th

e 
u

lt
im

at
e 

ai
m

 o
f t

h
ei

r 
pr

ac
ti

ce
s 

be
ca

u
se

 a
ll 

th
e 

ac
ti

vi
ti

es
 

w
h

ic
h

 a
re

 c
on

du
ct

ed
 a

re
 t

h
er

e 
be

ca
u

se
 o

f p
u

bl
ic

 d
em

an
d.

 T
h

e 
ed

u
ca

ti
on

al
 s

ta
tu

s 
of

 
K

um
ha

r 
pe

op
le

 is
 n

ot
 s

o 
sa

ti
sf

ac
to

ry
 t

h
at

 t
h

ey
 c

an
 o

rg
an

is
e 

th
ei

r 
w

or
k 

an
d 

pr
od

u
ct

s 
at

 h
ig

h
er

 le
ve

l o
f m

ar
ke

ti
n

g 
bu

t 
th

ey
 u

se
 in

di
ge

n
ou

s 
pr

ac
ti

ce
s 

to
 p

er
fo

rm
 t

h
ei

r 
m

ar
ke

ti
n

g 
pr

oc
es

s 
(K

ot
te

 a
n

d 
S

u
re

n
dr

a,
 2

01
6)

. 
It

 w
as

 a
sk

ed
 t

o 
th

em
, H

ow
 d

o 
yo

u
 c

al
cu

la
te

 t
h

e 
pr

ic
e 

of
 t

h
e 

po
ts

? 
A

ll 
pe

op
le

 h
ad

 
n

o 
an

y 
id

ea
 fo

r 
th

is
 q

u
es

ti
on

 b
u

t 
so

m
e 

ex
pe

ri
en

ce
d 

m
em

be
rs

 w
h

o 
w

er
e 

n
ot

 v
er

y 
ed

u
ca

te
d 

h
ad

 t
h

e 
kn

ow
le

dg
e 

ab
ou

t 
es

ti
m

at
io

n
 o

f p
ri

ce
. F

or
 e

xa
m

pl
e 

on
e 

m
em

be
r 

ex
pl

ai
n

ed
 it

 a
s,

 “
Th

e 
pr

ic
e 

of
 t

h
e 

po
ts

 d
ep

en
ds

 o
n

 t
h

e 
pr

ic
e 

of
 c

oa
l b

ec
au

se
 w

e 
bu

y 
it

 
fr

om
 m

ar
ke

t 
an

d 
re

st
 o

f t
h

e 
th

in
gs

 u
se

d 
in

 m
ak

in
g 

an
d 

ba
ki

n
g 

ar
e 

h
om

em
ad

e.
 S

o 
if 

w
e 

h
av

e 
to

 m
ak

e 
40

00
 k

ul
ha

d 
an

d 
th

e 
pr

ic
e 

of
 c

oa
l p

er
 K

g 
ar

e 
` 6

0 
4–

6 
kg

 c
oa

l u
se

d 
fo

r 
on

e 
ti

m
e 

A
nw

an
 p

re
pa

ra
ti

on
. L

et
 u

s 
su

pp
os

e 
ot

h
er

 m
at

er
ia

l u
se

d 
is

 o
f `

 1
00

 A
n

d 
da

y 
w

is
e 

la
bo

u
r 

is
 `

 3
00

 (k
ee

p 
in

 m
in

d 
th

at
 fo

r 
m

ak
in

g 
` 4

00
0 

ku
lh

ad
 t

h
e 

3–
4 

da
ys

 
ex

pe
n

de
d)

Th
en

, `
 3

60
 (f

or
 c

oa
l) 

+ 
` 1

00
 (f

or
 o

th
er

 t
h

in
gs

)+
 `

 1
20

0 
(la

bo
u

r)
 =

 `
 1

66
0/

- 

C
on

ce
pt

 o
f e

st
im

at
io

n
 o

f p
ri

ce
, 

C
on

ce
pt

 o
f P

ro
fit

 a
n

d 
lo

se
, 

U
n

it
ar

y 
m

et
h

od
.

Fi
gu

re
 8

 (c
): 

st
ep

 5
 a

nd
 6



S
o,

 `
 4

16
 fo

r 
10

00
 o

f k
ul

ha
d 

an
d 

ap
pr

ox
im

at
el

y 
` 4

2 
fo

r 
10

0 
ku

lh
ad

 a
n

d 
` 4

 1
6 

pa
is

a 
fo

r 
10

 k
ul

ha
d.

”
A

ft
er

 t
h

at
 h

e 
di

sc
u

ss
ed

 t
h

e 
pr

of
it

 b
eh

in
d 

th
ei

r 
se

lli
n

g 
th

at
, “

if 
th

e 
am

ou
n

t 
sp

en
t 

w
ill

 
be

 m
or

e 
th

an
 t

h
e 

se
lli

n
g 

th
en

 o
u

r 
bu

si
n

es
s 

w
ill

 b
e 

in
 lo

ss
 a

n
d 

if 
n

ot
, t

h
en

 it
 w

ill
 b

e 
in

 
pr

of
it

.”
 H

er
e 

it
 c

an
 b

e 
co

n
cl

u
de

 t
h

at
 t

h
ey

 h
av

e 
th

e 
co

n
ce

pt
 o

f e
st

im
at

io
n

 o
f t

h
e 

pr
ic

e 
w

h
ic

h
 t

h
ey

 c
al

cu
la

te
 it

 b
y 

a 
ba

se
 u

n
it

 o
f 1

0,
 1

00
, a

n
d 

10
00

 a
n

d 
al

so
 c

on
ce

pt
 o

f p
ro

fit
. 

S
im

ila
rl

y,
 o

n
e 

w
om

an
 m

em
be

r 
of

 a
 fa

m
ily

 h
as

 d
is

cu
ss

ed
 a

n
d 

ca
lc

u
la

te
d 

th
e 

pr
ic

e 
of

 o
n

e 
ku

lh
ad

 fo
r 

se
lli

n
g.

 I
t 

w
as

 e
vi

de
n

t 
th

at
 s

h
e 

al
so

 u
se

d 
th

e 
co

n
ce

pt
 o

f U
n

it
ar

y 
m

et
h

od
 a

s 
a 

te
ch

n
iq

u
e 

fo
r 

so
lv

in
g 

a 
pr

ob
le

m
 b

y 
fir

st
 fi

n
di

n
g 

th
e 

va
lu

e 
of

 a
 s

in
gl

e 
K

ul
ha

d 
th

en
 a

pp
ly

in
g 

it
 t

o 
al

l.



Ethno-mathematics: Mathematics Embedded in the...

Indian Educational Review, Vol. 58, No.1, January 2020116

Educational Implication: This study highlights the useful aspects 
of cultural mathematics and traditional practices of Kumhar 
community to the curriculum planer and textbook writers in Indian 
school setting. This will also enhance teachers to adopt innovative 
strategies of teaching mathematics to learners. All mathematical 
concepts stated in Table can be used for teaching-learning of 
mathematics and some points can be specified as:
•	 The mathematics embedded in the tools used by the Kumhar 

community can be used as an example during teaching the 
concept of angle, supplementary angle, concept of volume, 
length, width, and area. Further rectangular, cylindrical and 
spherical shapes can also be introduced.

•	 From the use of a model of Chaak or with discussion the circular 
motion of the Chaak, the teachers can develop the concept of 
00 to 3600 in the students, also the concepts of acute, obtuse, 
straight and reflex angle.

•	 The mathematics teacher can use the process of kneading 
and making paste for color as an example of commutative and 
associative law. The concept of symmetry can also be developed 
from carving done on the pots by the Kumhar.

•	 The different types of pots can be used as an example of 
identification of geometrical shapes.

•	 Preparation of anwan includes many scientific steps; some of 
them can be elaborated with students for teaching ‘sequencing 
the things’ at lower classes.

•	 Kumhar Community has indigenous knowledge about 
estimation of price of the pots, unitary method and profit-loss. 
The mathematical problems of profit-loss can be framed by 
using the practices of Kumhar people.

Conclusion
The National Curriculum Framework (NCF, 2005) has suggested the 
need for developing the ability for mathematisation in the child and 
provided many recommendations to solve the hurdles and one of 
them is to enable children to observe  the relevance of mathematics 
to people’s lives. This paper is also reflecting the same ideas 
and advocates multi-cultural and ethnomathematical aspect of 
teaching learning mathematics from Kumhar community. On the 
basis of the above discussions and analysis we can conclude that 
if in a single community like Kumhar, these  several mathematical 
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concepts are embedded, then in the country like India where the 
huge cultural diversity exists, such type of investigations are 
needed. Many people are unconsciously applying mathematical 
skills in everyday life without realising its importance. There are 
great probabilities that such skills, if transferred to schools, could 
advance the teaching and learning of mathematics. Therefore, the 
skills of those people who applying mathematics in their cultures 
without any formalised training, could contribute positively towards 
better performance of the learners in the classroom.
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Abstract

Promotion of mental health includes the growth of psychological 
resources including improvement in quality of life, preventing mental 
disorders and increasing satisfaction and happiness. In today’s 
world of stress and competition, students are required to imbibe 
some kind of skills, which can enhance their well-being and mental 
health and enable them to adapt and get the right direction in life. 
Well-being for life lies in feeling comfortable, healthy and happy.
Present study takes into account the role of life skills in predicting 
well-being among adolescents. A group of 300 adolescents with an 
age range of 12–16 years from a CBSE affiliated school of Kaithal 
district in Haryana formed the sample of study. Tools used for 
present study were Life Skills Assessment Scale and Well-being 
Manifestation Scale. Results of the study showed high correlation 
between well-being and different components of life skills. The 
regression analysis of data showed that different variables of life 
skills were significant predictors of well-being of students. The study 
has implications in terms of organising programmes on training of 
life skills for students in schools. The study also emphasises on the 
development of modules of life skills for adolescents. 

Keywords: Life Skills, well-being and adolescents. 

सार
मानसिक स्वास्थ्य को बढ़ावा दनेे हते ु जीवन की गणुवत्ता में सधुार, मानसिक विकारों 
का निवारण, संतषु्‍टि और खशुी में वदृ्धि सहित अन्य मनोवैज्ञानिक संसाधनों का समावेश 
आवश्यक ह।ै आज के तनाव और प्रतिस्पर्धा की दनुिया में, छात्रों को कौशलों को आत्मसात 
करने की आवश्यकता होती ह,ै जो उनके कल्याण और मानसिक स्वास्थ्य को बढ़ा सकते हैं 
और उन्हें जीवन में सही दिशा प्राप्‍त करने में सहायक होते हैं। स्वस्थ जीवन के लिए आराम 
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और प्रसन्‍न महससू करना आवश्यक ह।ै वर्तमान अध्ययन किशोरों के जीवन कल्याण की 
भविष्यवाणी करने में जीवन कौशलों की भमूिका पर कें द्रित ह।ै हरियाणा में कैथल जिले के 
एक सी.बी.एस.ई. (CBSE) संबद्ध विद्यालय से 12–16 वर्ष की आय ुसीमा के 300 किशोरों 
के एक समहू ने अध्ययन में भाग लिया। वर्तमान अध्ययन के लिए लाइफ स्किलस असेसमेंट 
स्के ल और वेल-बीइगं मनैिफेस्टेशन स्के ल नामक उपकरणों का उपयोग किया गया। अध्ययन 
के परिणामों में जीवन कौशल के विभिन्न घटकों और कल्याण के बीच उच्च सहसंबंध पाया 
गया। प्रदत्त के प्रतिगमन विश्‍लेषण से पता चला कि जीवन कौशल के विभिन्न चरों का छात्रों के 
कल्याण में महत्वपरू्ण भमूिका ह।ै प्रस्‍तुत अध्ययन विद्यालयों में छात्रों के लिए जीवन कौशलों 
के प्रशिक्षण हते ुकार्यक्रमों के आयोजन की सिफारिश करता ह।ै यह अध्ययन किशोरों के लिए 
जीवन कौशलों के मॉड्यलू के विकास पर भी जोर दतेा ह।ै

Introduction
Young people represent the future of the country. The parents, 
teachers, and all others concerned try to inculcate confidence, 
values, health, happiness and many more positive traits among 
them. But what we consider a source of happiness and good 
mental health for our young ones like unconditional love, good 
grades, and fulfilling their wishes may not be enough. Therefore, 
the efforts need to be made to capitalise the strengths of this period 
and foster positive attributes among them. Efforts are required 
for strengthening of psychological resources including awareness 
about self, improvement in quality of life by developing critical and 
creative thinking, preventing mental disorders by dealing with 
stressful situations of life with interpersonal skills and effective 
communication skills and eventually leading to satisfaction and 
happiness in life. 

Well-being is a multi-dimensional concept, extended and 
context specific too. It is as outstretched as livability, abundance, 
social support, community credential, social adherence and the 
interception of mental ailment. It has functional utility and is a 
crucial element of the World Health Organisation’s interest. A state 
of well-being leads to mental health in which an individual becomes 
aware of their own potential, can handle normal stresses of life, 
can work effectively and fruitfully, and is capable to contribute 
to the community (WHO, 2012). In recent years, evidence point 
out to the pivot determinants of young one’s well-being like  
adult-child relationships, a positive self-esteem, a sense of 
belonging, opportunities in given responsibilities and involvement 
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in decision-making (Bernard, Stephanou, and Urbach,2007; 
Eckersley, 2008).

A positive behaviour that encompasses a mix of knowledge, 
behaviour, attitudes and values and designates the possession of 
certain skills and know-how to do something positively, or reach a 
goal is referred to as life skills. Strength of this behaviour depends 
upon the depth of the skills acquired by the individual. Over the 
past few years, educators and policy makers are giving considerable 
emphasis on life skill training programmes as a potential tool 
to nourish young people for a successful and happy life in this 
fast changing and a globalised world. There is an ever growing 
urgency for life skill training to help youth to manage smooth 
transitions in different strata of life like home to school, school to 
work and managing personal life events, etc. Life skills are instilled 
as a product of formative churning of knowledge, impressions, 
encounters and experiences at both phases individual as well as 
social. They are part of one’s day to day life and work. Life skills 
are in continuous evolution in both the individual contexts of 
personal and that of the economic, social or cultural. World Health 
Organisation has given a list of ten life skills that are the core of 
skill dependent resourcefulness to promote the health and well-
being of children and adolescents. Ten core life skills, according to 
World Health Organisation (1996) are— self awareness, empathy, 
effective communication, interpersonal relationships, creative 
thinking, decision making, problem solving, coping with stress, 
and coping with emotions.

Life skills education is an emerging area of scientific study. They 
are essentially those abilities that help in promoting well-being and 
competence in young people as they face the realities of life. For 
young people, life skills are the abilities which prepare them to deal 
with age and experience appropriate challenges. In view of the role 
of life skills as an important factor in enhancing well-being, the 
present study investigated the relationship of different variables of 
life skills with well-being. It also analysed the role of life skills in 
predicting well-being among school going students.

Objectives of the Study
The study was conducted with the following objectives.
•	 To examine the relationship between well-being and various 

dimensions of life skills.
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•	 To study the possible role of dimensions of life skills in 
determining well-being.

Method

Sample
In this study, a sample of total 300 students studying in Classes VII, 
VIII, IX and X was selected from CBSE affiliated Public Schools of 
Haryana situated at district Kaithal. The age range of the students 
varied from 12 to 16 years.

Tools
The following tools were used to collect the requisite data for the 
study:
1.	 Well-being Manifestation Measure Scale (WBMMS): This scale 

was developed by Masse, Poulin, Dassa, Lambart, Belair and 
Battaglini in 1998. The scale includes 25 items having six 
factors. It is a five point rating scale from 1 to 5. The six factors 
or subscales of the WBMMS are Control of Self and Events  
(4 items); Happiness (5 items); Social Involvement (4 items); 
Self Esteem (4 items); Mental Balance (4 items); and Sociability  
(4 items). Total score range lies between 25 to 125. The 
participants respond on a five-point frequency scale (Never, 
Rarely, Half the Time, Frequently, Always). An overall Cronbach’s 
alpha of 0.93 for the scale, and a range of 0.71 to 0.85 on the 
subscales has been reported.

2.	 Life Skills Assessment Scale (LSAS): Developed by Nair, Subasree 
and Ranjan (2010), this scale consists of 100 items measuring 
10 dimensions of life skills, viz. Self-Awareness, Empathy, 
Effective Communication, Interpersonal Relationships, Creative 
Thinking, Critical Thinking, Decision Making, Problem Solving, 
Coping with emotions, Coping with Stress. Each item is 
responded on the 5-point scale. It has both positive and negative 
items. Items are scored individually as well a global score of 
life skills. Split-half reliability of scale is found to be 0.82. The 
final summated scale had a correlation coefficient of 0.84. The 
criterion validity was established by conducting structured 
interview with teachers and students on high and low scorers in 
life skills. The correlation between percentage obtained by each 
student in each skill and the teacher’s judgment on each student 
were calculated which indicated 89 per cent concurrence.
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Procedure
In the initial stage, the participants were contacted in their 
respective classes and their willingness to participate in the 
study was obtained. Subjects were first administered Life Skills 
Assessment Scale and thereafter Well-being Scale was administered 
to them. All subjects were assured that their responses would be 
kept confidential.

Results and Discussion
The coefficients of correlations were computed to study the 
relationship of wellbeing with different variables of life skills using 
Pearson Product Moment method. In order to have a prudent 
picture of contributions of different dimensions as the predictors of 
well-being, step-wise multiple regression analysis was done.

The correlations are shown in Table1. A careful analysis 
of Table 1 depicts significant positive correlation between  
well-being with Self Awareness, Empathy, Effective Communication, 
Interpersonal Relationships, Creative Thinking, Critical thinking, 
Decision Making, Problem solving, Coping with Emotions, Coping 
with Stress and Global scores of life skills.

Table 1: Correlation of Well-being with Life Skills

Life Skills

	 Well-being

Self 
Esteem

Mental 
Balance

Social 
Involvement Sociability

Control 
of Self & 
Events

Happiness
Overall 
Well-
being

Self Awareness 0.19** 0.19** 0.19** 0.22** 0.28** 0.17** 0.29**

Empathy 0.08 0.18** 0.20** 0.15** 0.20** 0.09 0.21**

Effective 
Communication

0.15** 0.08 0.16** 0.09 0.14* 0.12* 0.17**

Interpersonal 
Relationships

0.27** 0.11* 0.21** 0.20** 0.18** 0.18** 0.27**

Creative  
Thinking

0.12* 0.15** 0.17** 0.16** 0.23** 0.11* 0.22**

Critical  
Thinking

0.24** 0.28** 0.30** 0.26** 0.36** 0.18** 0.38**

Decision  
making

0.23** 0.18** 0.28** 0.11* 0.27** 0.13* 0.27**
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Problem  
Solving

0.22** 0.23** 0.24** 0.22** 0.32** 0.20** 0.34**

Coping with 
Emotions

0.12* 0.16** 0.19** 0.18** 0.15** 0.16** 0.23**

Coping with  
Stress

0.16* 0.04 0.13* 0.03 0.09 0.13* 0.14*

Global Score 0.33** 0.29** 0.36** 0.31** 0.41** 0.28** 0.47**

N=300, **p<0.01,*p<0.05

The significant correlations between Well-being and life skills 
ranged from 0.11 – 0.47. Results revealed that self awareness 
was positively related to self esteem, mental balance and social 
involvement (r=0.19), sociability (r=0.22), control of self and 
events (r=0.19) and happiness (r=0.17). The results depicted that 
empathy was associated positively with mental balance (r=0.18), 
social involvement (r=0.20), sociability (r=0.15), control of self 
and events (r=0.20). Another dimension of life skills, i.e., effective 
communication was also significantly positively related to self 
esteem (r=0.15), social involvement (r=0.16), control of self & events 
(r=0.17) and happiness (r=0.12). Similarly various dimensions such 
as interpersonal relationships, creative thinking, critical thinking, 
problem solving, decision making, and coping with emotions were 
also significantly positively related to different dimensions of well-
being. However coping with stress was significantly positively 
correlated to self esteem, mental balance, social involvement and 
happiness but not significantly correlated to sociability and control 
of self and events. The results revealed that life skills were positively 
associated with well-being. 

The global life skills score was positively related to self esteem 
(r=0.33), mental balance (r=0.29), social involvement (r=0.36), 
sociability (r=0.31), control of self and events (r=0.41), happiness 
(r=0.28) and overall well-being (r=0.47). Thus, results showed that 
adolescents’ life skills are positively related to their well-being. 

Although correlation is very useful statistical tool for observing 
the associations between the variables, yet it does not serve any 
information regarding the predictors of variables. The step wise 
regression was used, while taking Well-being as dependent variable 
and different dimensions of life skills viz. Self Awareness, Empathy, 
Effective Communication, Interpersonal Relationships, Creative 
Thinking, Critical thinking, Decision Making, Problem solving, 
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Coping with Emotions Coping with Stress as independent variables. 
Table 2 shows the results of stepwise regression analyses. 

Table: 2 Predictors of Well-being as Shown by Stepwise Multiple 
Regression

Step Predictor Variables
Multiple

R
R2 Β

F
Value

Coping with Stress 0.14 0.02 0.14 6.35

Effective Communication 0.17 0.03 0.17 9.84*

Empathy 0.21 0.04 0.21 14.58**

Creative Thinking 0.22 0.05 0.22 15.64**

Coping with Emotions 0.23 0.05 0.23 17.00**

Interpersonal Relationships 0.27 0.07 0.27 24.71**

Decision making 0.27 0.07 0.27 23.67**

Self Awareness 0.29 0.08 0.29 28.99**

Problem Solving 0.34 0.11 0.34 38.93**

Critical Thinking 0.38 0.14 0.38 50.76**

N=300, *p<0.05,**p<0.001

It is apparent from Table 2, that there are nine significant  
predictors of well-being with an overall multiple R of 0.38. 
Critical Thinking multiple R for predictor is 0.38 and R2=0.14 
(F= 50.76, p<.001), which means that critical thinking has 
contributed for 14 per cent of variance in well-being. Likewise, 
Problem solving is another factor, contributed for 11 per cent, 
Self awareness has contributed (8 per cent), Decision making 
and Interpersonal relationship contributed (7 per cent, each) 
and creative thinking and coping with emotions contributed (5 
per cent each), Empathy contributed (4 per cent) and Effective 
communication contributed respectively 3 per cent to well-
being. Composite contributions of these variables were found to 
be 66 per cent of variance in wellbeing. However, well-being was 
not significantly influenced by coping with stress dimension of  
life skills. 

The results of the present study have found support from 
other studies (e.g., Holopainen, Lappalainen, Junttila and 
Savolainen, 2012; Haji, Mohammadakhani and Hatami, 2011; 
Nair, Ravindranath, and Thomas, 2013; Seth and Sharma, 2017).
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Conclusion
The concept of Well-being is multidimensional and is generally 
connected to the notions of health, happiness and life satisfaction. 
According to the World Happiness Index, India is at 140th Position 
out of 156 countries (Helliwell, Layard and Sachs, 2019). This report 
clearly represents the grave situation as it is the clear indicator of 
mental health of our country. Due to increasing complexities in 
modern societies, emphasis is given more on preventive approach to 
mental health. Most of the risk taking behaviors and psychological 
problems among children and adolescents emerge during adolescent 
period which can be preventable through universal preventive 
programs and promotion of school mental health programs. 
Promoting competencies has the potential to prevent high risk 
behaviours, psychological problems and enhance resilience among 
the children and adolescents. The present study drives the focus 
on life skills as predictors of well-being among adolescents. It 
draws attention of mental health professionals, psychologists and 
policy makers to work on life skills of adolescents for enhancing 
their wellbeing and mental health. Since the individual rather 
than the system is recognized as the basic unit of the society, it is 
essential and a must to help adolescents to develop skills to handle 
a wide variety of choices, challenges and stressors in their lives 
and work towards better health. Life skills education programs in 
schools, colleges and universities are essential measures to assist 
our young ones to develop a more healthy and positive approach 
for life. It is a recommended tool, which has to be implemented at 
policy level with more firm actions.
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Introduction
The study was undertaken to examine the role of language across 
the curriculum and to understand if, and how, classroom talk can 
help children learn to use language effectively as a tool for thinking 
collaboratively. It was conducted in the five representative schools 
of Delhi. The representative schools were KV, JNV, NDMC, RPVV 
and one private school, i.e., DAV. This pilot study was designed as 
a multi-phase experimental study. The key variables of ‘classroom 
talk’ and ‘critical thinking’ were studied through a mixed method 
approach. This included qualitative exploration using in-depth 
interviews, focus group discussions and field observation along 
with quantitative mapping of classroom practices. Both anecdotal 
and observed data contributed to the analysis of this study. 

The importance of Language across the Curriculum (LAC) has 
been recognised widely in the literature. The National Curriculum 
Framework (2005) has also stated that, ‘every teacher ipso facto 
is first a language teacher and then a subject teacher’ that 
recommends across the curriculum approach towards language 
development.’ Furthermore, when students listen, talk, read, and 
write in non-language classes their linguistic skills come into play, 
and can be critical for success. This is why greater interdisciplinary 
synergies need to be identified and tapped. 

Therefore the motivation for the study came from — (i) the 
growing recognition of Language across the Curriculum (LAC) as 
both an important concept and a policy and (ii) a desire to evaluate 
the current state of LAC in the Indian classroom context through a 
study on the prevalence, and quality, of ‘Classroom Talk’. At a more 
foundational level ‘Classroom.talk’ is an epistemological position 
(Mercer: 2016, Lefstein: 2010, Wegerif: 2010) that believes that 
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dialogue lays the true foundation of learning. When teachers and 
learners both express their thoughts, classroom dialogue becomes 
generative, i.e., gains the power to generate and produce knowledge. 
When teachers and learners both express their thoughts, classroom 
dialogue becomes generative, i.e., gains the power to generate and 
produce knowledge. 

Objectives of the Study
The objectives of the study were to:

1.	 understand the nature of ongoing classroom discourse across 
curricular areas (Science, Social-science, Mathematics, 
English)

2.	 establish and map the relationship between classroom talk 
and critical thinking among students in LAC curriculum

3.	 study the potential and impact of learner-centered pedagogy 
on students’ experience of teaching-learning

4.	 explore how teachers’ preparedness and understanding of LAC 
impacts classroom practices.

Method
The study was conducted in three phases. Phase I established the 
baseline through stakeholder interviews and focus groups. Phase 
II gave interventions through workshop and FGD, and develop 
activities or tasks as exemplars for the classroom teaching learning 
process with teachers, and Phase III was concerned with going 
‘back to the classroom’, and observe the impact of interventions 
through workshops and LAC training. The researcher had access 
to eight classes across English, Math, Science, and Social Science 
from Classes 6–8 per school. Overall 38 classes were observed by 
the researcher and of these 20 were revisited as the experimental 
group. Also, there were no children with special needs in the classes 
which were observed in the selected schools. 

Results

Opportunity to Use Classroom Talk More Effectively 
The results revealed that classroom talk in the selected schools 
was largely bilingual interaction. The primary type of talk included 
teacher and pupil conversations such as the teacher’s explanation 
of a topic, teacher’s questions, teacher’s feedback, and modification 
of the teacher’s speech; as well as, responses and questions by 
students. Student to student interaction was limited. 
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The students generally adjusted their language while responding 
to questions to match the language used by the teachers while 
asking questions. In instances where questions were translated into 
their mother tongue, students assumed that the questions were in 
english. Similarly, the students strived to adjust the language of 
their questions to the language used by the teachers for explaining 
concepts or questions. 

For example in Phase I, it was common to see teachers using 
conclusive statements while teaching and students giving choral 
(yes or no) responses. However, in Phase III of the study, teachers 
were successful in making learner involvement more visible by 
phrasing classroom questions differently and designing tasks that 
entail recapping, reformulating, elaborating, and questioning — 
thereby expanding the range of classroom talk. 

By no longer restricting themselves to ‘what, when’ type of 
interrogative words to assess students’ use of language and 
conceptual clarity teachers in Phase III were able to also evaluate 
their critical thinking abilities. Invitational cues like — Explain, 
Describe, Examine, Discuss — addressed the quality of classroom 
talk, language proficiency, conceptual clarity, and HOTs. This 
was reinforced in responses by students. They cited boredom and 
difficulty, due to ‘lack of comprehension’, as common reasons for 
disliking a particular subject or class. For such subjects, their 
responses clearly showed that there was little space for classroom, 
talk or dialogue or discussions or any kind of learner centred 
activity in the form of peer or group work. It is evident that LAC can 
provide opportunities for teachers to address these issues because 
linkages across subjects can motivate learners to participate in 
subjects that may not be their personal favourites. 

Heads of institutions identified— (i) gaps in english language 
skills among teachers and (ii) lack of appropriate teacher-talk 
affecting skills or learning of students. They expressed the need 
for correlating a teacher’s classroom pedagogy and expression with 
learners’ performances and going beyond designating a specific 
language as the focus of input. The respondents unanimously felt 
that teachers should be motivated through trainings, openness in 
accepting bilingualism as a stepping stone to articulation in english 
and through using ICT within the school and beyond. Designing 
activities that encourage discussion on engaging topics was seen 
as simple and low-barrier intervention. 
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In overall terms, the study suggests that classroom based tasks 
or activities are necessary to make classrooms learner centred. It 
reveals opportunities for teacher trainers to introduce the teachers 
to tools and techniques for leveraging classroom talk for learning. 
For teachers, it highlights the benefits of designing activities keeping 
in view learners potentials to enhance critical thinking. We must, 
however, also acknowledge that this can only be fostered when 
activities within a classroom are aligned with the rest of the school. 
Achieving a common vision though requires engaging students in 
reflection oriented processes. Schools would require hand holding 
and training for developing a LAC pedagogy. That said, the spirit 
of exploring the expectations and goals of their students, displayed 
by some teacher, is a sign that there is desire for an effective and 
positive learning environment from all stakeholders.
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Introduction
In order to live life to the fullest and in an effective way, quality of 
education is very important. Teachers are liable for delivering best 
knowledge for the welfare of people, society and the whole nation. 
Pedagogical Content Knowledge (PCK) helps teachers to transmit 
their knowledge to the students in an effective way. Having in-
depth knowledge and understanding about the content is not 
enough to be a good teacher, they should be able to communicate it 
with the students effectively. Therefore, the knowledge of pedagogy 
is crucial for classroom instruction. Teachers should possess the 
skills to deliver the content in the most simple and easy way that 
can be understood by the students. In the process of teaching 
and learning it’s not only students whose lack of understanding 
of concepts sometimes create misconception, it may also be due 
to the teacher’s wrong delivery of concepts, especially in subjects 
like arithmetic. Misconceptions are not new in arithmetic but in-
depth understanding and vigorous skills of teachers will help to 
eliminate those misconceptions. According to Shulman (1987, 
p. 8), PCK is that special amalgam of content and pedagogy that 
is uniquely the providence of teachers, their own special form of 
professional understanding. PCK identifies the distinctive bodies of 
knowledge for teaching. It represents the blending of content and 
pedagogy into an understanding of how particular topics, problems, 
or issues are organised, represented, and adapted to diverse 
interests and abilities of learners, and presented for instruction. 
PCK is the category most likely to distinguish the understanding 
of the content specialist from that of the pedagogue. Arithmetic 
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is a part of primary school curricula. In the technological era it 
is an applied subject. The usefulness of arithmetic for daily life 
is important, its instrumental role in other disciplines, the need 
for a basic knowledge in many professions and the important role 
of arithmetic in developing critical reasoning cannot be ignored. 
There is increasing emphasis on the importance of teaching 
arithmetic skills in primary schools. Today’s mathematics teachers 
are experiencing major changes not only in subject content they 
teach but also in the way they teach.

The present research focused on developing a framework 
on pedagogical content knowledge for primary school teachers 
teaching arithmetic. Pedagogical Content Knowledge (PCK) is a 
set of special attributes helping someone transfer the knowledge 
of content to others. It entails knowledge of how to structure 
and represent academic content for direct teaching to learners, 
knowledge of learners thinking, including the common conceptions, 
misconceptions, and difficulties learners encounter when learning 
particular content and knowledge of the specific teaching strategies 
that can be used to address learners learning needs in particular 
classroom circumstances.

Objectives of the Study
The study was undertaken with the objectives:
1.	 To analyse the competence, confidence and preparedness  of 

primary school teachers in Mizoram for teaching the arithmetic.
2.	 To identify the difficulty in arithmetic faced by the teacher.
3.	 To identify conception, misconception and alternative 

conceptions of teachers on arithmetic.
4.	 To analyse and explore the special characteristics of PCK 

contributing to it being better teacher knowledge for primary 
school teachers of Mizoram in arithmetic. 

5.	 To design and develop a framework to guide and inform the 
development of PCK for primary school teachers of Mizoram 
on arithmetic.

6.	 To understand the effect of emerging framework for the 
development of PCK for primary school teachers of Mizoram 
on the their classroom experiences.

7.	 To analyse the challenges in the implementation of the new 
PCK framework.
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Method
From all the primary schools in the eight districts of Mizoram, 20 
primary schools and 160 primary school teachers (one from each 
school) were selected to participate in the study. Also, eight teacher 
educators who were dealing with the pedagogy of mathematics from 
eight DIETs were included for the study. Further, one best school 
from each district was selected for implementing the framework 
on an experimental basis. The questionnaire was used to examine 
the competence and the confidence of teachers in the teaching of 
arithmetic. After that, based on the data that emerged from the 
baseline study, a PCK framework was developed for arithmetic in a 
workshop. The observation method was followed to understand how 
the emerging framework for the development of PCK for primary 
school teachers impacted the teacher’s classroom experiences.

Findings of the Study
Findings from this research indicated that the complexity in 
teaching arises due to a lack of conceptual understanding of the 
teacher, lack of interest, and extended syllabus. It was also found 
that there is a need for regular curriculum revision from time to 
time so that problems faced by the teachers and students can 
be resolved. The research highlighted that pedagogical content 
knowledge plays a vital role in preparing teachers for effective 
teaching and learning. It further revealed different areas in which 
the students were having alternative conceptions. Majority of the 
teachers in the study expressed that they try to clear student’s 
misconceptions or alternative conceptions while teaching arithmetic 
in the class.   Chances of arithmetic errors depended both on 
teacher and student, teachers are required to have conceptual 
understanding about the content they were dealing in the class in 
order to avoid ambiguity. When asked about different procedures to 
clear student’s misconceptions or alternative conceptions, majority 
of teachers responded they use different methods of teaching in 
order to clear the doubts of the students.

  Results showed that teachers were more comfortable with 
an activity based approach in teaching arithmetics. It involved 
students as active participants rather than passive learners and 
focused on learning by doing. It made the classroom environment 
more vigorous and fruitful that might be the reason teachers 
were more comfortable with this approach to teach in the actual 
classroom situation. It highlighted different basic strategies used 
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by the teachers to help students to overcome their misconceptions 
or  alternative conceptions. These strategies included lesson plan,  
re-plan, probing student’s thinking, variety of teaching and learning 
strategies to explain concepts, skill in questioning techniques, 
usage of language of teaching and learning, time utilisation (flow 
and pacing according to learner ability). All these strategies were 
used by the teachers at one or the other point of time, but majority 
of the teachers opined that they used a variety of teaching and 
learning strategies to explain concepts to the students. The use 
of different teaching aids in the class helped to create and draw 
student’s attention in the lesson especially at the primary level. 
It was found that schools should provide financial support for 
developing teaching-learning materials which would make the 
classroom environment interesting and effective. 

The study further revealed that the majority of teachers perceived 
that there was less need to emphasise on basic computational skills 
in teaching arithmetic due to calculators. While some primary 
teachers emphasised on computational skills and use of their 
ability and experience in teaching arithmetic rather than using 
calculator in solving basic mathematical problems.  Lastly, the 
research clearly showed that the majority of teachers expressed low 
confidence in dealing with certain concepts of arithmetic. Though 
in some areas like, addition and subtraction, multiplication and 
division, and tables, etc., teachers expressed high confidence but 
there were teachers who showed their unwillingness to teach some 
areas of arithmetic if given an option. When a teacher teaches a 
particular topic that is out of the interest or having less knowledge 
of content, there is a chance of error. Specific training on arithmetic 
is needed as revealed in the previous findings in order to eradicate 
the errors in the learning teaching process of arithmetic.

Policy Implications
The research recommended teachers’ orientation and refresher 
programme with the right kind of pedagogy to handle difficult 
areas of arithmetic. Further, it recommended the inclusion of 
pedagogical content knowledge framework in pre-service and  
in-service elementary school teacher training programmes. The 
research suggested that the professional development programmes 
must provide atmosphere allowing autonomy to both teachers and 
learners to make teaching-learning interesting and fruitful.
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