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PREFACE

Odisha is a State consisting of 30 districts. The State always suffers from cyclone, flood and 
other natural calamities. The State is full of natural mineral resources having forest, river 
and mountain. The positive attributes of the State are advantages for livestock and crop 
production as well as nature based farming tradition which still prevails. Due to many hard 
ships and the difficult natural calamities, the people of the state have created livelihood 
opportunities with great determination. Socio Cultural Development Centre (SCDC) 
established in the year 2001 to create opportunities of gainful self employment of rural 
families, especially disadvantaged sections, ensuring sustainable livelihood enriched 
environment, improved quality of life, education and good human values. This is being 
achieved through development research, effective use of local resources, extension of 
appropriate technologies and up gradation of skills and capabilities with community 
participation. 

SCDC organised a Seminar on Innovative Communication Tools For  Secondary School 
Science Teachers Using Low Cost Teaching Aids -to Improve Science Teaching In 
Aspirational District Gajapati Of Odisha held at Centurion Public School, 
Paralakhemundi, Dist-Gajapati, Odisha on 23 July 2026.

SCDC greatfully acknowledges the contribution of success of the Seminar funded by GIAC, 
NIEPA, New Delhi. SCDC is grateful to Registrar, NIEPA, New Delhi, District Education 
Officer, Gajapati  for their valuable guidance and all the Science Teachers of different 
schools of Gajapati District for their enthusiastic participation. We hope this publication, 
documenting the information shared in the Seminar will serve as an useful reference 
material for Science teachers participants using Low Cost teaching aids.

Banamali Sahoo,
President
SCDC

SCDC is a National Awardee Organisation from Ministry of Science & 
Technology, Govt. of India dedicated for the welfare of faculty of University and College 
teachers (21 days Geospatial Training), Low Cost teaching aids training programme for 
Secondary School Science teachers, nurturing scientific talents through organising 
District Level Science Fair, Industrial Tour for the Students of backward District of Odisha 
since last 25 years.
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1. Executive Summary/Abstract of the Seminar 

Low-cost teaching aid refers to the aid prepared with simple materials costing very little by 
involving science teacher and student. Inexpensive aids could be prepared easily with little or no 
money to make learning effective, comprehensive and fascinating. The science teacher with a 
certain amount of skill and enthusiasm can replace many pieces of apparatus by low-cost teaching 
aids as a substitute of procuring costly science apparatus and equipment. Low-cost teaching aids 
have an advantage of offering learning by doing approach to the teaching learning process. When 
teachers and students plan, produce or create their own educational materials, they invariably 
manifest pride and pleasure in utilizing them to the maximum. Effective science teaching depends 
on three factors, teacher, equipment and materials. Locally produced low-cost equipment, 
teaching aids or models can serve the needs of the teacher, the student and the curriculum more 
effectively and is easier to maintain. Science education at School level in Rural Villages faces several 
problems. Mostly in rural villages teachers follow the traditional way of teaching using talk and 
chalk and using the text books for teaching, because of this methodology students can't be able to 
understand the concept clearly and it makes them no interest towards science. The teachers need 
to adapt new teaching methodologies to create interest among the students. The teachers need to 
upgrade skill themselves to innovate a method to teach through activity based i.e. through 
demonstration of the concepts. The most significant outcome of this programme may be that it will 
experiment away from classroom. Science learning process strongly feels that in any process of 
educational change, it is not enough to change the text books or the methodology of teaching but 
also to modify approach and systems and introduce a series of changes, which together constitute a 
complete package. We must bring to light all the factors which may enhance the efficiency of 
science teaching through this method.

2. Objectives 

i. To create a platform for knowledge exchange, capacity building and outreach activities in the 
field of knowledge products though Toys and Games.

ii. To develop cutting-edge toys, games and knowledge products that enhance creativity 
learning outcomes and skill development among students.

iii. To create group of resource trained teachers having ability to organize hand on activities in the 
schools existing in the district.

iv. Constructing teaching aids and improving apparatus using low-cost house hold materials and 
discarded things

v. To inculcate creativity and the technological learning needs of school students as per their 
needs

3. Inaugural Session 

The inaugural session of the seminar on " Innovative Communication Tools for Secondary School 
Science Teachers using Low-Cost Teaching Aids -To improve Science Teaching in Aspirational District 
Gajapati of Odisha " began with lamp lighting, a welcome address, and a keynote speech on the use 

FINAL REPORTS  OF THE SEMINAR



of low-cost teaching aids as an alternative method of effective science learning and education for 
secondary school students.

Events followed

Invocation and Lamp Lighting: The ceremony started with a prayer song followed by 
dignitaries lighting the traditional lamp to mark a bright beginning.

Welcome Address: The Principal of school delivered the welcome speech, greeting the chief 
guest, speakers, Resource persons and attendees.

Keynote Address: The Chairman of the Organizing Committee, Chief Guests, Chief speaker, 
District Education Officer, Gajapati District, Registrar, Centurion University, Dean, School of 
Agriculture, Centurion University, Gajapati and other dignitaries  spoke about the rapid 
changes in tech-based learning and the importance of low-cost teaching aids for science 
education in secondary schools.

Vote of Thanks: The programme coordinator thanked all guests, faculty members, and 
participants for making the opening session a grand success.

4. Plenary 

The plenary session began with the following activities

Opening and Introduction

Welcome note: District Education Officer, Gajapati District, chaired and opened the session.

Core theme: Focused on use of low-cost materials to demonstrate the basic concepts of 
science among the participants.

Key speakers: Introduced three main experts who demonstrated the small kits made from 
low-cost materials for the covering the basic concepts of science  

Key Presentations

Resource Person one: Shared and demonstrated small kits made from low-cost materials covering 
basic concepts of Physics included in Secondary school

Resource Person two: Shared and demonstrated small kits made from low-cost materials covering 
basic concepts of Chemistry included in Secondary school

Resource Person three: Shared and demonstrated small kits made from low-cost materials 
covering basic concepts of Biology included in Secondary school

Discussion and Closing

Q&A round: Audience asked about reasons behind each demonstrated experiment

Main result: Group agreed on shared goals.

Final words: Chair thanked all the Resource Person

5. Technical 

The technical session began with the power point presentation of resource persons covering the 
topics included in Physics, Chemistry and Biology as per NCERT school science course curriculum.
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Technical Session-I

Power point presentation on the activities covering the topics of Physics as per NCERT school science 
course curriculum such as Forces and Motion, Energy and Sound, Light and Electricity, Motion 
(speed, velocity, acceleration), Force and Laws of Motion, Gravitation, Work and Energy, and Sound 
basics.

 Technical Session-II

Power point presentation on the activities covering the topics of Chemistry as per NCERT school 
science course curriculum such as Basic introduction to materials, separation of substances, and 
changes around us, Acids, bases, salts, and physical/chemical changes, Chemical reactions and 
equations, acids, bases, salts, metals and non-metals, and carbon compounds.

Technical Session-III

Power point presentation on the activities covering the topics of Biology as per NCERT school 
science course curriculum such as Cell organelles, plant/animal tissues, Nutrition, respiration, 
transportation, and excretion, Asexual/sexual reproduction, genetics, and evolution

6. Summary of Discussion (Manuscript should be given in the Annexure) 

Seminar Overview

Topic: Innovative Communication Tools for Secondary School Science Teachers using Low-Cost 
Teaching Aids.

Objective: Improve science teaching through affordable, accessible, and high-impact visual 
tools.

Audience: Secondary school science teachers, science supervisors, and curriculum 
developers. 

Key Discussion Points

The Need for Low-Cost Teaching Aids

High-cost laboratory equipment is often unavailable in resource-constrained and rural based 
schools.

Basic science concepts require physical, hands-on models for better student understanding.

Affordable tools sensitize science education and boost student engagement. 

Innovative Communication Tools and Techniques

Recycled Material Models: Using plastic bottles, cardboard, and straws to teach anatomy, 
physics, and chemistry.

Local Environment Labs: Utilizing backyard items like lemon juice, turmeric, and baking soda 
for chemistry indicators.

Interactive Storytelling: Blending low-cost props with narrative techniques to explain complex 
scientific laws. 

Overcoming Implementation Challenges

Teachers often lack the training or time to design low cost teaching tools.
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The seminar highlighted the need for open-source digital repositories of low-cost blueprints.

Peer-to-peer mentoring helps teachers share successful classroom experiments. Actionable 
Takeaways

Simplification: Start with simple materials available in any household.

Interactivity: Ensure the tool allows students to touch, test, and experiment.

Scalability: Design aids that can be easily replicated for large classrooms. 

7. Valedictory Session

Seminar Theme: 

Innovative Communication Tools for Secondary School Science Teachers using Low-Cost Teaching 
aids 

Objective: Improving science pedagogy through accessible, low-cost materials.

Opening and Synthesis

Dignitary Welcome: The session began with the formal welcoming of the Chief Guest 
(Registrar, Centurion University, Dean, School of Agriculture, Centurion University, Gajapati, 
Odisha, District Science Supervisor, office of the District Education Officer, Gajapati and other 
dignitaries on the dais.

Seminar Summary Report: The organizing coordinator presented a concise summary of the 
technical sessions, highlighting how daily household items can help demonstrating complex 
scientific principles.

Key Indicators: Speakers emphasized that low-cost aids would help strengthening science 
education, bridging the resource gap between urban and rural secondary schools.

Valedictory Address and Participant Reflection

Chief Guest Address: The Chief Guest delivered an inspiring speech on how innovative 
communication tools stimulate critical thinking and curiosity in young students.

Call to Action: Teachers were encouraged to view low-cost aid generation not as a budgetary 
constraint, but as a creative opportunity to make science tactile and memorable.

Participant Feedback: Some of the participating teachers shared their feedback, stating the 
practical activities gave them immediate, actionable ideas for their classrooms.

Recognition and Closure

Certificate Distribution: Dignitaries awarded certificates of participation to all attending 
secondary school science teachers.

Vote of Thanks: The convener expressed formal gratitude to the funding agencies, GIAC, 
NIEPA, school administrations, resource persons, and organizing committee.

National Anthem: The seminar officially concluded with the singing of the National Anthem, 
followed by a high tea session.



PROGRAMME SCHEDULE

23.07.2026 Session - 1

Registration of Teachers & Breakfast

Inauguration & Lighting of Lamps and Guest Speech
Sri Mayadhar Sahoo, DEO, Gajapati - Chief Guest 
Prof. Dr. Anita Patra, Registrar, CUTM- Guest of Honour
Prof. Dr. S.P. Nanda, Dean, School of Agriculture, CUTM- Chief Speaker
Sj. Banamali Sahoo, Chirman, SCDC, Guest of honour
Smt. Sunita Panigrahee, Principal, Centurion Public School, Paralakhemundi give 
the Vote of Thanks.

Tea break

Resource person-  Sri Santosh Kar, Head Master, Jayadurga High School, Narla 
Road, Kalahandi, (2) Ajay Kumar Sahoo, Science Teacher, Govt. High School, 
Kesinga, Kalahandi to give hands on practical training (Demonstration of science 
activities using low-cost teaching aids)

Resource Person, Prof. Manoj Das, Former Principal, Jawahar Navodaya Vidyalaya, 
Konark, Dist-Puri (Power point presentation on the concepts of Physics & 
Chemistry)

Lunch Break

Resource Person, Prof. Manoj Kumar Ghosal, Former Professor & Dean, 
Department of Agricultural Engineering & Technology, OUAT, Bhubaneswar (Power 
point presentation on the concepts Biology) Group Discussion and Questionnaire 
by Science Teachers participants

Tea break

Concluding session, Chief Guest and Chief Speaker speech along with  distribution 
of Participation certificates to Science teachers participants

Session-2 : Chaired by Mayadhar Sahoo, DEO, Gajapati

Session-3 : Chaired by S.P. Nanda, Dean School of Agriculture, Centurion 
University

Session-4 : Chaired by Sunita Panigrahi, Principal, Centurion Public School, 
Paralakhemundi, Gajapati

Valedictory function

9.00 - 9.30am

9.30 - 10.15am

10.15-10.30am

10.30-12.30pm

1.45-2.30pm

12.30-1.45pm

2.30-3.45pm

8. Schedule of Seminar (to be given in the Annexure) 

3.45-4.00pm

4.00-5.00pm



! Seminar Summary Report: The organizing coordinator presented a concise summary of the technical 

sessions, highlighting how daily household items can help demonstrating complex scientific 

principles.

9. Recommendations 

The seminar on “Innovative Communication Tools for Secondary School Science Teachers using Low-Cost 

Teaching Aids" highlights a critical need to make science education more accessible, engaging, and 

practical. Traditional, theory-heavy teaching methods often fail to inspire students or explain complex 

scientific concepts effectively.

Core Findings

· Expensive laboratory set up is not required to teach high-quality secondary school science.

· Household items and recycled materials can successfully demonstrate complex physics, chemistry, 

and biology concepts.

· Hands-on, low-cost tools bridge the gap between abstract textbook theories and real-world 

applications.

· Visual and tactile learning significantly boosts student engagement, retention, and exam 

performance.

Strategic Recommendations

To successfully improve science teaching across secondary schools, the following actions are highly 

recommended:

· Mandate Toolkit Creation: Every secondary school science teacher should build a personal "Low-Cost 

Science Kit" using everyday items like plastic bottles, magnets, straws, and cardboard.

· Launch Peer-Sharing Networks: Schools must establish monthly cluster meetings where teachers 

share successful low-cost experiment designs and communication techniques.

· Revamp Lesson Plans: School administrations should require lesson plans to integrate at least one 

hands-on, low-cost demonstration per science chapter.

· Ditch Rote Memorisation: Internal school assessments should shift toward evaluating a student's 

ability to explain the science behind these low-cost models.

· Provide Continuous Training: District science supervisors must host regular, practical workshops to 

train teachers on transforming waste materials into high-utility learning aids in all Aspirational 

District of Odisha.
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Inauguration by District Education Officer, Gajapati

Seminar on Innovative Communication Tools For Secondary School Science 
Teachers Using Low Cost Teaching Aids -to Improve Science Teaching In 

Aspirational District Gajapati Of Odisha



Inauguration by Chairman, Socio Cultural Development Centre, Odisha



Addressing By Principal Centurion Public School, Paralakhemundi



Addressing by Chairman, Socio Cultural Development Centre, Odisha



Addressing By Dean, School of Agriculture, Centurion University, Paralakhemundi



Addressing by District Education Officer, Gajapati



Practical Demonstration of Low Cost Experiment by Resource person



Practical Demonstration of Low Cost Experiment by Resource person



Power Point Presentation by Experts



Power Point Presentation by Experts



Science Teachers receiving the Participation Certificate from the Dignitaries



Science Teachers receiving the Participation Certificate from the Dignitaries



Science Teachers receiving the Participation Certificate from the Dignitaries



Science Teachers receiving the Participation Certificate from the Dignitaries



Science Teachers receiving the Participation Certificate from the Dignitaries
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