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I hope you make the best use of this resource, which has been put together by our own teachers trained

by experts from Azim Premji University and facilitated by the Center for Research in Schemes and

Policies (CRISP). They have taken into consideration the teaching-learning needs of all types of

learners and created lesson plans that are rich in activities, examples, and assessments. They have

followed the CBSE Learning Framework and NCERT Learning Outcomes for Secondary Stage, along

with principles from the National Curriculum Framework: School Education 2023.

At the crucial juncture of secondary school, our children need spirited teachers like you to

prepare them for the changing and dynamic world. You bear the power and responsibility to shape their

minds and hearts and guide them to step out into the world and contribute to our state's growth and

country's economy.

With great hope and appreciation,

Your dedication and efforts in implementing these structured pedagogical approaches will not

only enhance the learning experience of our students but also equip them with the necessary skills and

knowledge to thrive in an ever-evolving global landscape. Together, let us embark on this journey of

educational excellence and empower our students to become the leaders of tomorrow.

Shri Praveen Prakash, IAS

It brings me a great joy to invite all the teachers of CBSE-affiliated government schools to 
this valuable resource book of structured lesson plans. Inspired by the vision of our honorable 
Chief Minister, we are committed to supporting the teachers in shaping a bright future for all the 
children in Andhra Pradesh. We envision our children transforming into global citizens, excelling in 
academics and being ready for the world of work. In order to aid the teachers in this pivotal task of 
preparing the students to emerge as global citizens, the School Education Department is 
committed to making available the best resources and training. This lesson plans resource book is a 
transformational step in that direction. Utilized appropriately, this resource books will transform the 
teaching-learning process and experience in the classroom and lead to deeply engaging the students.

Principal Secretary, Department of School Education

Government of Andhra Pradesh

MESSAGE BY PRINCIPAL SECRETARY



With sincere optimism and appreciation, 
Shri S Suresh Kumar, IAS 
Commissioner, 

Department of School Education, 
Government of Andhra Pradesh

Government of Andhra Pradesh is committed to implement best initiatives to enhance rthe

quality of education in the State. Obtaining CBSE affiliation to 1000 schools is one of such key

initiatives. This lesson plan resource book developed for the use of teachers working in CBSE schools

represents yet another milestone in our journey. Recognizing teachers as the cornerstone of our

education system, we have entrusted them to craft these lesson plans for your benefit. After undergoing

rigorous training in pedagogy, subject matter, learning outcomes and competencies, our educators

have infused these lesson plans with their profound knowledge of the subject, and understanding of our

students and their diverse contexts. It is a labor of love and thought, an amalgamation of explorations

and experiments, presented for you to embrace and utilize effectively.

I am optimistic about our state's trajectory towards competency-based teaching, with a focus

on measurable learning outcomes that can be continually evaluated and enhanced. The decision to

affiliate 1000 schools with CBSE and implement a curriculum aligned with national standards is indeed

a significant stride in the right direction. Together, let us embrace this transformative journey towards

educational excellence and empower our students to thrive in an ever-evolving world.

These lesson plans are created with the aim of providing a rich repository of ideas to enhance

classroom engagement and productivity, and provide yet another innovative resource that teachers can

employ. Feel free to adapt and supplement these plans as you see fit. The teacher reflections section

serves as a tool for self-assessment and improvement, allowing you to augment your lessons and

address any gaps you may identify.

I congratulate everyone who worked towards bringing this excellent resource book for the

teachers. I thank Center for Research in Schemes and Policies (CRISP) for the innovative ideas they

presented to the Government, including development of structured lesson plans. The support of SPD

Samagra Shiksha, continuous facilitation by CRISP, expert technical advice of Azim Premji

University faculty, hard work of our teachers, CBSE team in Commissionerate office and SCERT

made it possible to bring out this resource book in time for the 2024-25 academic year.

The United Nations Sustainable Development Goal 4 (SDG 4) underscores the pivotal role of

education in unleashing human potential and fostering self-respect. As the Commissioner of School

Education, I am privileged to champion a vision that empowers the children of Andhra Pradesh with

boundless possibilities and opportunities. Through pioneering reforms in education, encompassing

cutting-edge infrastructure, ongoing professional development for educators and administrators,

innovative digital initiatives, and an unwavering commitment to providing top-tier educational

resources, our state stands as a beacon of educational transformation.

MESSAGE BY COMMISSIONER



I hope the teachers will find these resources valuable and helpful in transforming classroom

transactions. Together I hope we will reshape the educational landscape of Andhra Pradesh in the years

ahead. Best wishes for your endeavors!

Shri B Srinivasa Rao, IAS

State Project Director, Samagra Shiksha

The National Education Policy 2020 highlights that the purpose of education is to develop good human

beings capable of rational thought and action, possessing compassion and empathy, courage and

resilience, scientific temper and creative imagination, with sound ethical moorings and values. It aims

at producing engaged, productive, and contributing citizens for building an equitable, inclusive, and

plural society as envisaged by our Constitution. To realize the NEP's vision, it is essential for

educators to align with this goal and transition from curriculum-centric to competency-driven teaching

methods.

The State's commitment to this shared vision is visible in the Strengthening Andhra's Learning

Transformation (SALT) Project, where one of the pivotal focus areas is the professional development

of teachers. This entails utilizing insights from self-assessments, academic performance data from

school-based evaluations, and classroom observations to enhance pedagogical skills. With continuous

support from the education department, teachers will refine their pedagogical approaches, ensuring

effective delivery of lessons.

Government of Andhra Pradesh

In the same vein, I am delighted to introduce this Lesson Plan resource book for our CBSE-affiliated

schools, crafted by experts from both within our state and across the nation. These lesson plans signify

a shift away from rote memorization and content accumulation towards a structured approach aimed at

fostering values, dispositions, and competencies in students. Rooted in the vision of the NEP and

operationalized by the National Curriculum Framework: School Education 2023, each plan

corresponds to a 40-minute class targeting specific learning outcomes from NCERT's Secondary

Stage. These outcomes collectively contribute to observable learning achievements and the

development of competencies over time. Moreover, this resource book empowers teachers to tailor

their content and assessments dynamically by monitoring and addressing students' learning needs

continuously.

MESSAGE BY THE STATE PROJECT

DIRECTOR



Government of Andhra Pradesh

I encourage each of you to fully utilize these plans and personalize them to fit your teaching style. May

this invaluable resource serve as a valuable tool as you guide Grade 10 students through this critical

stage of their education. Your dedication as teachers brings us immense joy and pride, as we entrust the

future of our state's children to your capable hands. Wishing you all the best!

Department of School Education

Joint Director, CBSE

In a landmark decision, the Government of Andhra Pradesh affiliated 1000 Government schools with

the Central Board of Secondary Education (CBSE). This transition marks a significant milestone in our

efforts to provide standardized and high-quality education to our students. The CBSE curriculum is

widely recognized for its comprehensive and contemporary approach to learning, offering students a

competitive edge on a national scale. The Board emphasizes holistic development of learners by

providing a stress-free learning environment that will develop competent, confident and enterprising

citizens who will promote harmony and peace. It is committed to providing quality education to

promote intellectual, social and cultural vivacity among its learners.

By aligning our schools with CBSE, we aim to ensure our students are well-prepared to compete on a

national level and excel in today's dynamic world. In order to achieve this, our utmost efforts have

gone into developing these structured lesson plans incorporating NCERT's Secondary Stage Learning

Outcomes, the National Curricular Framework: School Education 2023, and CBSE Learning

Framework document developed by Azim Premji University. 'Structured Pedagogy' is a scientific,

evidence-based, learner-centric approach for teaching that equips every teacher with clearly defined

objectives, proven methods, well-structured tools, and practical training. After many rounds of

rigorous training, expert teachers from our CBSE schools integrated the conceptual and practical

aspects of their subjects and condensed them into these easy-to-use lesson plans.

We thank the Center for Research in Schemes and Policies (CRISP) and Azim Premji University for

their innovative ideas and tireless support.

Mr Krishna Reddy

MESSAGE BY JOINT DIRECTOR, CBSE



We extend our sincere gratitude to Dr. Emmanuel Joseph, Joint Commissioner (Academics) at CBSE,

New Delhi, professors from Azim Premji University, experts from Central Square Foundation, the

State CBSE team, SCERT, and the entire Department of School Education for their invaluable

guidance and support throughout this endeavor. Their deep commitment to enhance the quality of

education and to transform the teaching-learning process in the classrooms made it possible to bring

this initiative to life within a remarkably short span of time.

We are thankful to professors from Azim Premji University who provided invaluable support by

mentoring the core group of teachers over a six-month period, guiding them through NCERT's

Learning Outcomes for the Secondary Stage and the National Curriculum Framework: School

Education 2023. The culmination of these efforts is the creation of this resource book, comprising

structured lesson plans for the benefit of teachers, and vetted meticulously by the SCERT. We hope

that the tremendous effort of our teachers serves as an inspiration to continue shaping the minds of our

youth.

In October 2023, the Centre for Research in Schemes and Policies (CRISP) forged a significant

partnership with the Government of Andhra Pradesh, to help bring about a transformation for the

state's School Education system. Our inaugural initiative was designed to cultivate excellence within

the 1000 CBSE-affiliated schools. CRISP's primary focus was to support both teachers and students

during the transition from the State Board to the CBSE Board.

Research reveals that an average teacher grapples with approximately 1,500 decisions daily. While it

may be impractical to intervene in every decision-making process, our aim was to alleviate the

cognitive load associated with tasks such as lesson planning, question formulation, activity design, and

assessment creation. Recognizing the novelty of transitioning from the State Syllabus to CBSE, our

initiative encompassed the provision of essential resources alongside comprehensive training for all

educators involved.

To enhance our efforts, we collaborated with Central Square Foundation, a renowned organization in

the field of Education, to train our teachers in their Structured Pedagogy approach. This evidence-

based, learner-centric methodology equips educators with clearly defined objectives, proven methods,

well-structured tools, and practical training.

We thank the Government of Andhra Pradesh for giving us this opportunity, for the trust they reposed

in accepting the innovative idea and facilitating it to germinate and fructify.

Centre for Research in Schemes and Policies

February, 2024

MESSAGE BY CENTRE FOR RESEARCH IN

SCHEMES AND POLICIES (CRISP)



At the heart of quality education lie two indispensable pillars: the teacher and the student. While

textbooks, digital resources, infrastructure, and curriculum play crucial roles in the educational

landscape, it is the teacher who bears the primary responsibility of delivering lessons, facilitating

comprehension of complex concepts, nurturing independent thinking, and molding individuals into

responsible members of society. The Department of School Education, Government of Andhra

Pradesh aspires to create citizens equipped with the skills and competencies to succeed and solve

problems at a global scale, while remaining locally rooted and aware.

To achieve this goal, we have developed a comprehensive resource book to support teachers across the

state, enhancing their planning and teaching processes with ease and creativity.

These meticulously crafted lesson plans have been curated by trained educators and thoroughly

reviewed by SCERT experts. Each lesson plan is structured into distinct period plans, addressing

specific topics within the lesson. Clear learning outcomes are outlined at the beginning of each lesson

and progressively addressed throughout the class session. Furthermore, each period plan is divided

into sections including Learning Outcomes, Teaching-Learning Process, Pointers for Assessment, and

Material Required, offering teachers a flexible framework to tailor to their preferences. The provided

questions to assess prior knowledge, suggested activities, and prompts for understanding checks serve

as guides, encouraging teachers to adapt the plans to suit the unique needs of their classroom and

students.

The SCERT extends its sincere appreciation to the dedicated members of its textbook committee,

source material reviewers, lesson plan creators, and technical partners for their invaluable

contributions in realizing this vision. We also express our gratitude to the Principal Secretary and

Commissioner, Department of School Education, and State Project Director, Samagra Siksha,

Department of School Education for their steadfast commitment to promoting quality education,

consistently driving us toward excellence in all facets. We appreciate the steadfast support of Center

for Research in Schemes and Policies (CRISP) and professors from Azim Premji University in

developing the lesson plans.

Dr B Pratap Reddy

Director,

State Council of Educational, Research, and 
Training Government of Andhra Pradesh

FOREWORD BY DIRECTOR, SCERT



 

INTRODUCTION AND BACKGROUND TO THE STRUCTURED 
LESSON PLANS RESOURCE BOOK 
 
The National Education Policy, 2020 (NEP) focuses strongly on a need for a well-defined Curriculum 
and a Structured Pedagogy in schools, to ensure holistic, integrated, enjoyable and engaging learning 
of the students.1 In pursuance of the Memorandum of Understanding (MoU) signed between 
Government of Andhra Pradesh (GoAP) and Centre for Research in Schemes and Policies (CRISP), 
and the recommendation made by CRISP in the Action Plan for CBSE, GoAP  agreed that 
“Structured pedagogy should be adopted for Classes 8 and above in the newly converted CBSE 
schools. For this purpose, while using material already available, standard lesson plans should 
be prepared.” In furtherance of adapting structured pedagogy approach in Government CBSE 
Schools to improve the quality of teaching-learning, the GoAP organized the following: 
  

1. Organised a Structured Pedagogy workshop was organized in collaboration with CRISP 

in Vijayawada from 11th to 13th July 2023. Experts from Central Square Foundation 

and Azim Premji University (APU) anchored the workshop, with additional sessions 

by Room to Read, Leadership for Equity, Ambitus World School, and SCERT 

Telangana. Sessions focused on the need for a structured way of teaching and learning, 

shifting from rote method to competency based curriculum, and delved into the NCERT 

Learning Outcome Framework for the Secondary Stage. A total of 60 subject teachers 

along with A.P SCERT subject experts participated  in the workshop representing 

English, Mathematics, Social Science, Biology, Chemistry, and Physics. Each subject 

group consisted of 10 teachers, 1 SCERT expert, and 1 CBSE School Principal acting 

as a Coordinator. With guidance from CSF and APU, the subject groups prepared one 

sample lesson plan per subject by the end of the 3-day workshop. 

2. Post the workshop, facilitated the expert subject teachers to work on lesson plan 

development, with virtual support from APU faculty virtually.  

3. Organised a Capacity Building workshop from 11th to 14th October 2023 in 

Vijayawada with expert support of experts from APU. Sessions were held on  mapping 

content to specific learning competencies, designing and using creative Teaching-

Learning Materials, adding Check for Understanding questions, using interdisciplinary 

approach in the lessons, addressing student misconceptions, and creating a diverse 

range of assessments. The  workshop enhanced the  ability of the teachers to    

                                                
1Chapter 4 & 5, National Education Policy, 2020 (NEP, 2020) 



 

a. understand the principles and practices underpinning competency-based 

curriculum as outlined in NEP 2020 and NCF-SE 2023;  

b. equip the teachers to analyse the need to effectively align curriculum content, 

competencies, pedagogical practices, and assessment methods in the classroom;  

c. helped them to learn to develop competency-based lesson plans that integrate 

NCF-SE 2023 guidelines, ensuring that learning outcomes are aligned to the 

desired competencies with the help of model lesson plans 

d. trained them to gain practical insights into designing and implementing both 

formative and summative assessments that accurately measure students' 

progress toward achieving the competencies set forth in NCF-SE 2023  

4.  Held a  physical camp for  the core team of teachers to develop and quality check the  

lesson plans for all the subjects in Vijayawada for 12-days, from 20th November to 1st 

December 2023. APU teachers and Leadership for Equity team provided technical 

support.  

5. In early February 2024 the lesson plans developed for Grade 9 and 10 were vetted and 

finalised by AP SCERT and sent to the Textbook Press for printing and distribution. 

ELEMENTS OF THE STRUCTURED LESSON PLANS 
 
All lesson plans are meticulously organized into detailed period plans, each focusing on a 
specific topic and its corresponding Learning Outcomes. These period plans are then 
subdivided into four essential sections: 

 1. Topic and Learning Outcomes, along with associated Indicators 
 2. Teaching-Learning Process, highlighting Pedagogical Strategies 
 3. Assessment Strategies to gauge student understanding and progress 
 4. Materials required, ensuring all necessary resources are readily available for 

effective instruction. 
 
Within these sections, the following elements have been covered:  
 

● Higher order thinking questions have been added to encourage critical thinking, 
problem-solving, creativity, and analysis. These questions usually move beyond 
‘What’, and ‘When’, and focus on ‘Why’, or ‘How’. Some examples of these are: 
“Explain the twinkling of stars.” [Physics] 
“How does trade help connect the countries in the world?” [History] 



 

“Why can amphibians and reptiles tolerate mixing of blood to some extent?” 
[Biology] 
“Do you think it was right for the farmer to be angry with the postmaster? Why or 
why not? [English] 
“What should India do or achieve to become a developed country?” [Economics] 
“Why does a snail change its sex?” [Biology] 
“How did Gendhadhur, a backward village in Mysore, Karnataka, become rich in rain 
water?” [Geography] 
“Why can’t astronauts see the rainbow from the surface of the moon?” [Physics] 

● Keywords and key concepts are stated in the beginning of every chapter so that the 
teacher can be sure to cover them during the course of the lesson 

● Prior knowledge and skills are tested at the beginning of every period to assess 
whether students have retained concepts covered in previous lessons, and to  gauge 
the overall level of knowledge on the topic to be covered 

● Prompts and questions to address common misconceptions about the topic have 
been given in the plans to clarify any incorrect ideas students may have. For example:  
“A woman in your neighborhood is blamed for giving birth to a baby girl. Is the sex 
of the baby determined by her? Remove the misconception through your argument.” 
[Biology] 

● Discussion prompts for class or group discussions have been given, especially for the 
humanities subjects. For example: 
“Why do you think men receive higher wages than women for the same job? 
Discuss.” [Economics] 
“Human societies have steadily become more interlinked. Comment.” [History] 
“Discuss the benefits and drawbacks of using chemical fertilizers.” [Geography] 

● Assessment and remedial periods have been allocated after every lesson plan to 
gauge student learning, and revise concepts that students need more clarity or practice 
in, before moving to the next lesson 

● Inter-disciplinary nature of subjects and topics has been encouraged in the plans so 
that students recognize the value of all subjects equally. It also promotes a holistic 
understanding of the topic and opens them up to thinking about an issue from various 
lenses 

● Formative and summative assessments, check for understanding questions, and 
worksheets are given for every lesson to assess student learning at every stage of the 
lesson 

● Space for teachers to reflect on every period has been provided at the end of the 
plan. The prompts are designed to assist teachers in assessing the alignment of their 
plan with overarching curricular goals and competencies, evaluating student 
engagement levels, ensuring effectiveness of assessment strategies in measuring 
student understanding, and gauging the efficacy of teaching materials, activities, and 
case studies utilized 
 

HOW TO USE THESE LESSON PLANS 



 

Teachers should have a comprehensive understanding of the curricular goals, competencies, 

and the nature of the subject they teach. It is essential to thoroughly review the section on 

"Pedagogical Practices" to gain deeper insight into teaching methodologies. With this 

groundwork, teachers can then delve into the lesson plans for their subject. It is highly 

recommended to study the entire lesson plan before initiating the lesson in class. Throughout 

the lesson, teachers can refer to each period plan and manage class time effectively to cover 

the elements outlined in the plan. Additionally, teachers are encouraged to modify the plan as 

needed, incorporating or removing content, questions, or activities to address the specific needs 

of their students and contextual requirements. 

PEDAGOGICAL PRACTICES 

Broad Aims of School Education 
The Learning Standards are guided by certain widely agreed upon broad Aims of School 
Education that are articulated in this NCF. These aims have been arrived at from the vision 
and purpose of education as envisaged by NEP 2020:  
 

1. Rational Thought and Autonomy: An individual should have the capacity of rational 
reasoning and sufficient knowledge to understand the world around them. An individual 
should be able to make an informed decision. This fundamentally requires knowledge 
in breadth and depth.  

2. Health and wellbeing: School education should be a wholesome experience for 
students. Students should acquire Knowledge, Capacities, and Dispositions that 
promote mind-body wellness. 

3. Democratic participation: This requires appropriate knowledge capacities, values, 
and dispositions so that an individual may be oriented towards sustaining and 
improving the democratic functions of Indian society.  

4. Economic participation: Education should work as an enabler for a healthy democracy 
as well as a healthy economy.  

5. Cultural and social participation: Along with democracy and economy, society, and 
culture also play an important role in the mode of associated living. An individual 
should acquire capacities and a disposition to contribute meaningfully to culture. 

NATURE OF THE SUBJECT: SCIENCE 

(Adapted from the CBSE Learning Standards document. Please refer to it here: 

https://cbseacademic.nic.in/cbe/documents/Learning_Standards_Science.pdf) 

Among many ways in which the inquiring and imaginative human mind engages, expresses, 

and explains nature’s wonder is through science. It is a human endeavour that observes the 

physical and biological environment carefully, looks for any meaningful patterns, processes, 



 

and relations, making and using new tools to interact with nature, and building conceptual 

models to understand the world. Also, the knowledge developed helps understand the 

evolutionary past, current state and predict the future of humanity and nature. It provides us 

with a way to present ideas that can be tested, repeated, and verified. Scientists gather evidence 

(as opposed to “proof”) to support or falsify hypotheses. Theories, laws, and principles are 

supported, modified, or replaced as new evidence appears and are central to scientific thinking.  

Despite many attempts to shrug it off in textbook chapters and a note to the teacher section, the 

prevailing perception on the nature of doing science is through the scientific method and not a 

scientific method. And that method is linear. This perception of the nature of doing science 

needs countering, for the art of doing science is a creative, iterative, and interconnected process 

built on curiosity, healthy scepticism, and questioning.  

While science is at its best in understanding simple linear systems of nature, its predictive or 

explanatory power is limited when it comes to dealing with nonlinear complex systems of 

nature. Yet, with all its limitations and failings, science is unquestionably the most reliable and 

powerful knowledge system about the physical world known to humans, augmenting the spirit 

of enquiry, creativity, objectivity, and aesthetic sensibility leading towards the development of 

scientific temper. The school science curriculum across classes could gradually nurture 

scientific temper through appropriate learning opportunities.  

NCF 2005 position paper on teaching of science at secondary stage emphasises the learning of 

science as a composite discipline, in doing so, it encourages the designing of advanced 

technological modules, analysing issues of health and the surrounding environment, and 

experimenting systematically to discover and verify theoretical principles.  

In a progressive forward-looking society, science can play a truly liberating role, helping 

people out of the vicious circle of poverty, ignorance, and superstition. In a democratic political 

framework, the possible aberrations and misuse of science can be checked by the people 

themselves. Science, tempered with wisdom, is the surest and the only way to human welfare. 

This conviction provides the basic rationale for science education. 

The structured lesson plans in this book are rooted in the vision of the National Education 

Policy 2020, operationalized by the National Curriculum Framework: School Education 2023, 

and based on the Learning Outcomes from NCERT’s Learning Outcomes at the Secondary 

Stage. The following content has been adapted from the original documents to provide context 

and explanation for the pedagogical practice behind the development of these lesson plans. 



 

NCERT Curricular Expectations for the Secondary Stage: 
 
For detailed Learning Outcomes and suggested Pedagogical Processes, please refer to the 
NCERT Learning Outcomes at Secondary Stage 
 
SCIENCE Curricular Expectations 
At this stage learners are expected to: 

● develop understanding of concepts, principles, theories, and laws governing the 
physical world, consistent with the stage of cognitive development.  

● develop the ability to acquire and use the methods and processes of science, such as 
observing, questioning, planning investigations, hypothesising, collecting, analysing 
and interpreting data, communicating explanations with evidence, justifying 
explanations, thinking critically to consider and evaluate alternative explanations, etc.  

● conduct experiments, also involving quantitative measurements.  
● appreciate how concepts of science evolve with time giving importance to its 

historical perspective. 
● develop scientific temper (objectivity, critical thinking, freedom from fear and 

prejudice, etc.).  
● nurture natural curiosity, aesthetic sense, and creativity.  
● imbibe the values of honesty, integrity, cooperation, concern for life and preservation 

of the environment. 
● develop respect for human dignity and rights, equity and equality. 

 
For a more detailed explanation, please refer to the National Curriculum Framework: School 
Education 2023 (p.45-51, p.88-92, p.101-102, p.116-121) 
 

Aims of Science:  
Science aims to develop an understanding of the natural and physical world through 
systematic inquiry. Learning Science also builds important capacities such as observation, 
analysis, and inference. This in turn enables the meaningful participation of individuals in 
society and the world of work with scientific temper, critical and evidence-based thinking, 
asking relevant questions, analysing practices and norms, and acting for necessary change. 
Science Education aims to achieve: 
 

a. Scientific understanding of the natural and physical world: Scientific 
understanding develops through scientific observations, questions, experiments, 
theories, laws, principles and concepts. An adequate knowledge of these is essential to 
build a systematic and verifiable understanding of the way the natural and physical 
world functions. 

b. Capacities for Scientific enquiry: The abilities to put forth hypotheses, arguments, 
predictions and analyses, and to test hypotheses, evaluate situations, and draw logical 



 

conclusions, are fundamental to the learning of science. Science education must thus 
build these skills in students systematically over the stage in school. 

c. Understanding the evolution of scientific knowledge. There are crucial historical 
moments in the development of Science and scientific knowledge that could not have 
occurred without the efforts of various individuals and organisations over thousands 
of years. Understanding these key moments and discoveries will develop students’ 
understanding of how scientific knowledge and the methods of science evolved and 
still evolve over time. 

d. Interdisciplinary understanding between Science and other curricular areas: 
Learning in science involves understanding interlinkages across disciplines. Students 
would learn to inquire and learn about the world through such an interdisciplinary 
approach. 

e. Understanding of relationship between science, technology and society: Engaging 
with issues related to connections between Science, Technology and Society 
including the ethical aspects and implications, and appreciating the role of science in 
addressing the challenges and the world is undergoing, will add to the breadth of 
students' learning. 

f. Scientific temper: Students will imbibe scientific values and dispositions such as 
honesty, integrity, scepticism, objectivity, tenacity, preservance, collaboration and 
cooperation, concern for life, and preservation of the environment. 

g. Creativity: Asking good questions, formulating hypotheses and designing good 
experiments to test those hypotheses often require artistry and creativity. Developing 
such creativity and a sense of aesthetic in the pursuit of scientific understanding and 
exploration is very important. 

 
For more details on the Aims of specific subjects please refer to the NCFSE following pages: 
English: p234-267; Mathematics: p268-293; Science: p294-319; Social Science: p320-352. 
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st

io
n 

in
 ru

m
in

an
ts

 w
ith

 th
at

 o
f 

hu
m

an
s.

 
 

• 
*C

om
pa

re
 th

e 
nu

m
be

r o
f c

ha
m

be
rs

 in
 

th
e 

st
om

ac
h 

of
 H

um
an

s 
an

d 
R

um
in

an
t a

ni
m

al
s.

 
• 

*C
at

tle
 a

re
 o

fte
n 

se
en

 s
itt

in
g 

le
is

ur
el

y 
an

d 
ch

ew
in

g 
fo

r l
on

g 
pe

rio
ds

 a
fte

r 
th

ey
 re

tu
rn

 fr
om

 g
ra

zi
ng

, W
he

re
 a

s 
in

ge
st

io
n 

an
d 

ch
ew

in
g 

ar
e 

*H
ow

 is
 th

e 
m

ov
em

en
t o

f f
oo

d 
fro

m
 

st
om

ac
h 

to
 d

uo
de

nu
m

 c
on

tro
lle

d?
 

 *W
ha

t i
s 

em
ul

si
fic

at
io

n?
 

 *C
om

pa
re

 e
m

ul
si

fic
at

io
n 

of
 fa

ts
 to

 th
at

 o
f 

so
ap

s.
 

 Fi
ll 

in
 th

e 
ta

bl
e 

w
ith

 a
pp

ro
pr

ia
te

 a
ns

w
er

s 
                     Th

e 
ju

ic
e 

w
hi

ch
 d

oe
s 

no
t c

on
ta

in
 e

nz
ym

es
 

is
  

 

 

D
ig

es
ti 

ve
 

ju
ic

e 

R
el

e 
as

ed
 

in
to

 

Ac
ts

 
on

 
th

e 
su

bs
 

tra
te

 

En
d 

pr
od

 
uc

t 

Bi
le

 
ju

ic
e 

 
 

 

Pa
nc

r 
ea

tic
 

ju
ic

e 

 
 

 

In
te

st
i 

na
l 

ju
ic

e 

 
 

 

G
as

tri
 

c 
ju

ic
e 

 
 

 



 

 
si

m
ul

ta
ne

ou
s 

in
 h

um
an

s 
an

d 
ot

he
r 

an
im

al
s.

 W
hy

 a
nd

 H
ow

 d
o 

th
ey

 d
o 

it?
 

 
 

Ex
pl

ai
ns

 th
e 

• 
*D

o 
yo

u 
th

in
k 

st
ru

ct
ur

e 
of

 s
m

al
l 

• 
H

ow
 is

 s
m

al
l i

nt
es

tin
e 

de
si

gn
ed

 to
 

C
ha

rt 
sh

ow
in

g 
fu

nc
tio

n 
of

 
in

te
st

in
e 

is
 s

im
ila

r t
o 

th
at

 o
f 

in
cr

ea
se

 th
e 

su
rfa

ce
 a

re
a 

of
 

vi
llu

s 
vi

lli 
in

 
in

cr
ea

si
ng

 
su

rfa
ce

 a
re

a 
of

 a
bs

or
pt

io
n 

O
es

op
ha

gu
s?

 
• 

*D
is

cu
ss

es
 th

e 
st

ru
ct

ur
e 

• 
of

 v
illi

 in
 s

m
al

l i
nt

es
tin

e.
 

• 
*W

hi
ch

 fu
nc

tio
n 

is
 re

ta
rd

ed
 o

n 

ab
so

rp
tio

n?
 

 
• 

W
ha

t a
re

 v
illi

 m
ad

e 
up

 o
f?

 

 

 
su

rg
ic

al
 re

m
ov

al
 o

f P
yl

or
ic

 s
ph

in
ct

er
? 

• 
*O

f t
he

 3
 p

ar
ts

 o
f s

m
al

l i
nt

es
tin

e,
 w

hy
 

 
 

 
do

es
 je

ju
nu

m
 h

av
e 

m
or

e 
nu

m
be

r o
f 

• 
*L

is
t o

ut
 th

e 
en

d 
pr

od
uc

ts
 o

f t
he

 
 

 
bl

oo
d 

ve
ss

el
s?

 
gi

ve
n 

fo
od

 a
fte

r d
ig

es
tio

n:
 

• 
C

ar
bo

hy
dr

at
es

 - 
• 

Pr
ot

ei
ns

- 
• 

Fa
ts

 - 

 

 

 

 
• 

In
 w

hi
ch

 p
ar

t o
f t

he
 a

lim
en

ta
ry

 
ca

na
l f

oo
d 

is
 fi

na
lly

 d
ig

es
te

d?
 

• 
St

om
ac

h 
• 

M
ou

th
 c

av
ity

 
• 

La
rg

e 
in

te
st

in
e 

• 
Sm

al
l i

nt
es

tin
e 

 

 
• 

W
hi

ch
 fu

nc
tio

n 
is

 s
er

ve
d 

in
 th

e 
la

rg
e 

in
te

st
in

e?
 

• 
*H

ow
 is

 a
bs

or
pt

io
n 

in
 la

rg
e 

in
te

st
in

e 
di

ffe
re

nt
 fr

om
 s

m
al

l 
in

te
st

in
e?

 
• 

*H
ow

 u
nw

an
te

d 
so

lid
 w

as
te

 is
 

re
m

ov
ed

 fr
om

 o
ur

 b
od

y?
 

 



 

R
el

at
es

 
in

fe
ct

io
ns

 in
 

te
et

h 
w

ith
 

de
nt

al
 

hy
gi

en
e 

• 
D

is
cu

ss
io

n 
in

 g
ro

up
s 

ab
ou

t d
en

ta
l 

hy
gi

en
e 

to
 a

vo
id

 in
fe

ct
io

ns
 

• 
Te

ac
he

r t
hr

ow
s 

lig
ht

 o
n 

D
en

ta
l p

la
qu

e 
an

d 
de

nt
al

 c
ar

ie
s.

 

• 
W

hi
ch

 te
et

h 
ar

e 
m

os
tly

 d
am

ag
ed

 
by

 d
en

ta
l c

ar
ie

s?
 

 
• 

D
o 

yo
u 

ne
ed

 to
 c

ha
ng

e 
yo

ur
 fo

od
 

ha
bi

ts
 to

 p
ro

te
ct

 y
ou

r t
ee

th
? 

 
• 

W
ha

t p
re

ca
ut

io
ns

 d
o 

yo
u 

su
gg

es
t 

to
 p

ro
te

ct
 t

ee
th

 fr
om

 d
en

ta
l c

ar
ie

s?
 

ht
tp

s:
//y

ou
tu

.b
e/

AU
 

aV
IN

U
iO

2I
?s

i=
M

2s
 

e9
Tx

2g
qD

H
5F

w
6 

  Im
ag

es
 

sh
ow

in
g 

to
ot

h 
de

ca
y 

in
 IF

P 

 

Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 
 

1.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

 
2.

 
W

er
e 

th
e 

te
ac

hi
ng

 le
ar

ni
ng

 s
tra

te
gi

es
 a

de
qu

at
e?

 
  

3.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

  
4.

 
Ar

ea
s 

of
 im

pr
ov

em
en

t 
 

5.
 

M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 



PE
R

IO
D

 P
LA

N
 8

 
C

la
ss

 
X 

C
ha

pt
er

 
: L

ife
 p

ro
ce

ss
es

 
To

ta
l n

o.
 o

f p
er

io
ds

 
:1

8 
Pe

rio
d 

N
o.

 
: 8

 / 
18

 
Ke

y 
co

nc
ep

ts
 

: C
O

2 
is

 li
be

ra
te

d 
du

rin
g 

ae
ro

bi
c 

an
d 

an
ae

ro
bi

c 
re

sp
ira

tio
n  

 
Le

ar
ni

ng
 

ou
tc

om
es

 
Te

ac
hi

ng
 le

ar
ni

ng
 p

ro
ce

ss
 

Po
in

te
r f

or
 A

ss
es

sm
en

t 
M

at
er

ia
l r

eq
ui

re
d 

 
R

ec
al

ls
 

th
e 

pr
ev

io
us

kn
ow

le
dg

e 
by

 
po

si
ng

qu
es

tio
ns

: 
  *D

o 
yo

u 
ge

t e
ne

rg
y 

af
te

r f
oo

d 
ge

ts
 d

ig
es

te
d?

 
 *C

an
 

w
e 

liv
e 

w
ith

ou
t 

br
ea

th
in

g?
 

*W
hy

 d
o 

yo
u 

th
in

k 
w

e 
ne

ed
 to

 
 



 

 
br

ea
th

e 
to

 s
ta

y 
al

iv
e?

 
 *C

an
 a

ll 
th

e 
an

im
al

s 
su

rv
iv

e 
w

ith
ou

t r
es

pi
ra

tio
n?

 

*W
ha

t i
s 

th
e 

ne
ed

 o
f e

xc
ha

ng
e 

ga
se

s 
in

 o
rg

an
is

m
s?

 
 *H

ow
 is

 re
sp

ira
tio

n 
in

vo
lv

ed
 in

 
ge

ne
ra

tin
g 

en
er

gy
? 

 *W
ha

t a
re

 th
e 

fa
ct

or
s 

ne
ed

ed
 

fo
r t

he
 b

re
ak

do
w

n 
of

 
m

ol
ec

ul
es

? 

 
 

  Pl
an

s 
an

d 
co

nd
uc

ts
 

ex
pe

rim
en

ts
 

to
 v

al
id

at
e 

re
le

as
e 

of
 

C
O

2 
du

rin
g 

re
sp

ira
tio

n 

 Ac
tiv

ity
 5

.7
 

 
 

 *D
id

 y
ou

 fi
nd

 s
am

e 
ch

an
ge

 ta
ki

ng
 p

la
ce

 in
 

bo
th

 th
e 

te
st

 tu
be

s?
 

*W
ha

t d
iff

er
en

ce
 y

ou
 m

ig
ht

 h
av

e 
ob

se
rv

ed
 in

 
th

e 
te

st
 tu

be
s?

 
 W

hy
 th

e 
lim

e 
w

at
er

 tu
rn

s 
m

or
e 

m
ilk

y 
w

he
n 

yo
u 

bl
ow

 a
ir 

in
 th

e 
tu

be
 th

an
 th

e 
ot

he
r o

ne
? 

      Te
st

 t
ub

es
, 

Li
m

e 
w

at
er

 
, 

R
ub

be
r t

ub
e,

 s
yr

in
ge

 

 
Te

ac
he

r g
ui

de
s 

st
ud

en
ts

 to
 

ca
rry

 o
ut

 th
e 

ex
pe

rim
en

t. 
 *W

hi
ch

 g
as

 is
 in

ha
le

d 
du

rin
g 

re
sp

ira
tio

n?
 

*W
hi

ch
 g

as
 is

 e
xh

al
ed

 b
y 

yo
u 

fo
r t

he
 d

em
on

st
ra

tio
n 

of
 th

e 
ex

pe
rim

en
t?

 

W
hi

ch
 g

as
 tu

rn
s 

lim
e 

w
at

er
 m

ilk
y?

 
 W

hy
 C

o2
 c

on
ce

nt
ra

tio
n 

is
 m

or
e 

in
 e

xh
al

ed
 

ai
r t

ha
n 

at
m

os
ph

er
ic

 a
ir?

 

D
o 

al
l l

iv
in

g 
or

ga
ni

sm
s 

re
le

as
e 

C
o2

 d
ur

in
g 

re
sp

ira
tio

n?
 

   ht
tp

s:
//y

ou
tu

.b
e/

- 
ua

qA
N

cU
YX

4?
si

=e
AO

lu
M

lY
2-

 
Vt

Pt
B3

 

 
*W

ha
t i

s 
th

e 
ch

em
ic

al
 

 
 



 

 
te

rm
in

ol
og

y 
fo

r l
im

e 
w

at
er

 u
se

d 
fo

r t
hi

s 
ex

pe
rim

en
t?

 
 * W

ha
t i

s 
th

e 
ch

an
ge

 o
bs

er
ve

d 
on

 b
lo

w
in

g 
ai

r i
nt

o 
lim

e 
w

at
er

? 

 
 

D
ra

w
 th

e 
co

nc
lu

si
on

s 
th

ro
ug

h 
ac

tiv
ity

 th
at

 
ye

as
t 

pr
od

uc
es

 
C

ar
bo

n 
D

io
xi

de
 

du
rin

g 
an

ae
ro

bi
c 

re
sp

ira
tio

n 

D
o 

al
l t

he
 o

rg
an

is
m

s 
lib

er
at

e 
C

ar
bo

n 
D

io
xi

de
 in

 re
sp

ira
tio

n?
 

Ac
tiv

ity
 6

.5
: 

   

W
ha

t e
nv

iro
nm

en
ta

l f
ac

to
rs

 in
flu

en
ce

 th
e 

ra
te

 o
f f

er
m

en
ta

tio
n 

in
 Y

ea
st

? 

W
hy

 d
oe

s 
th

is
 p

ro
ce

ss
 is

 c
al

le
d 

as
 

fe
rm

en
ta

tio
n?

 
 C

an
 y

ou
 d

es
cr

ib
e 

th
e 

id
ea

l c
on

di
tio

ns
 fo

r 
ye

as
t f

er
m

en
ta

tio
n 

to
 o

pt
im

iz
e 

its
 

pr
od

uc
tiv

ity
? 

 H
ow

 is
 Y

ea
st

 fe
rm

en
ta

tio
n 

us
ed

 in
 v

ar
io

us
 

in
du

st
rie

s 
ap

ar
t f

ro
m

 b
re

w
in

g 
an

d 
ba

ki
ng

? 

Id
en

tif
y 

w
hi

ch
 s

ub
st

an
ce

s 
ar

e 
pr

od
uc

ed
 b

y 
ye

as
t i

n 
fe

rm
en

ta
tio

n 

Su
ga

r s
ol

ut
io

n 
or

 fr
ui

t j
ui

ce
, 

ye
as

t, 
gl

as
s 

tu
be

 o
ne

-h
ol

d 
co

rk
, l

im
e 

w
at

er
 

 
Te

ac
he

r g
iv

e 
m

at
er

ia
ls

 li
ke

 
su

ga
r s

ol
ut

io
n,

 te
st

 tu
be

s,
 o

ne
 

ho
ld

 c
or

k,
 li

m
e 

w
at

er
 a

nd
 Y

ea
st

 
an

d 
as

k 
th

em
 to

 d
o 

th
e 

ac
tiv

ity
 

 D
o 

yo
u 

ob
se

rv
e 

an
y 

si
m

ila
rit

ie
s 

be
tw

ee
n 

bo
th

 th
e 

ac
tiv

iti
es

 y
ou

 
ha

ve
 d

on
e?

 

H
ow

 is
 re

sp
ira

tio
n 

in
 y

ea
st

 d
iff

er
en

t f
ro

m
 

ot
he

r o
rg

an
is

m
s?

 
 C

an
 y

ou
 g

iv
e 

so
m

e 
ex

am
pl

es
 fo

r f
oo

d 
pr

od
uc

ts
 w

hi
ch

 a
re

 m
ad

e 
by

 u
si

ng
 y

ea
st

? 

 

 
W

hy
 d

o 
w

e 
us

e 
ye

as
t t

o 
co

nd
uc

t t
o 

th
is

 a
ct

iv
ity

? 

 
 



Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 

 

 
W

ha
t a

re
 y

ou
r o

bs
er

va
tio

n 
af

te
r c

om
pl

et
io

n 
of

 th
is

 a
ct

iv
ity

 

H
ow

 d
oe

s 
ye

as
t c

on
ve

rt 
su

ga
r 

in
to

 e
th

an
ol

 a
nd

 c
ar

bo
n 

di
ox

id
e 

du
rin

g 
fe

rm
en

ta
tio

n?
 

 
 

 
 

C
om

pl
et

e 
w

or
k 

sh
ee

t g
iv

en
 b

el
ow

 
 

 

 

1.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

 
2.

 
W

er
e 

th
e 

te
ac

hi
ng

 le
ar

ni
ng

 s
tra

te
gi

es
 a

de
qu

at
e?

 
  

3.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

  
4.

 
Ar

ea
s 

of
 im

pr
ov

em
en

t 
 

5.
 

M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 

 
C

o 2
 

Al
co

ho
l 

La
ct

ic
 

Ac
id

 
W

at
er

Ye
as

t
 

 
 

 
H

um
an

 
Be

in
g 

 
 

 
 



PE
R

IO
D
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LA

N
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CLASS

 
X 

CHAPT
ER 

 :LIFE P
ROCES

SES 
TOTAL

 NO. O
F PERI

ODS: 1
8 

PERIO
D 

:9/18 
TIME 

:40min
 

KEY CO
NCEPT

S: AER
OBIC R

ESPIR
ATION

 AND A
NAERO

BIC RE
SPIRA

TION 
 

Recall 
the pre

viousK
nowled

ge
1) Wh

at do y
ou thin

k will h
appen

 inside
 

our bo
dies w

hen w
e brea

the ?  
2) Ho

w do y
ou thin

k our b
odies u

se the 
air tha

t we br
eathe?

 
3) Wh

at do y
ou kno

w abou
t the 

connec
tion be

tween 
breath

ing and
 

energy
 produ

ction? 
4) Is r

espirat
ion sim

ilar in 
unicell

ular 
and m

ulticell
ular or

ganism
s? 

    Teache
r now 

introd
uces th

e conc
ept of 

Glycoly
sis ,the

 first st
ep in r

espirar
ion wh

ich 
occurs

 in cyto
plasm 

 
Cytopl

asm 
Glucos

e 
Pyruv

ate +
 

energy
 

(6-carb
on 

(3-carb
on 

molecu
le) 

molecu
le) 

 How m
any ca

rbon a
toms a

re pres
ent in 

 
    Labelle

d pictu
re of R

espirat
ory 

tract o
n IFPs  

    Explain
s the 

proces
s of 

respira
tion in

 
living organi

sms 

      Which
 metab

olic pr
ocess g

enerat
es 

energy
? 

 

 
Which

 gas is
 evolve

d in br
eaking

 
down 

of gluc
ose mo

lecules
 to 

genera
te ene

rgy? 
 

 
In whi

ch par
t of the

 cell en
ergy g

ets 
releas

ed ? 
 

Le
ar

ni
ng

 
ou

tc
om

es
 

Te
ac

hi
ng

 le
ar

ni
ng

 p
ro

ce
ss

 
Po

in
te

r f
or

 A
ss

es
sm

en
t 

M
at

er
ia

l r
eq

ui
re

d 



 
glucos

e? How m
any ca

rbon a
toms a

re in P
yruvat

e? 
What h

appene
d to th

e rema
ining c

arbon 
atoms?

Teache
r expla

ins tha
t depen

ding on
 

availab
ility of

 oxyge
n, furth

er oxid
ation o

f 
glucos

e takes
 place.

 
Identif

y the m
issing 

substr
ate in t

he 
given e

quatio
n? 

 

 
 

Chart 
diapla

ying g
lycolys

is 
 

C6H12
O6+  

 
 

+wate
r+ 

 
 

 
 

 Energy
 produ

ction t
akes p

lace in
 

Mitoch
ondria

 
 Do all 

organi
sm req

uire br
eakdo

wn of 
glucos

e to ge
t energ

y? 
   Explain

s that s
ome or

ganism
s use o

xygen 
for 

breakd
own of

 glucos
e and s

ome do
not use

 
oxygen

 for the
ir resp

iration
 

 

• 
Do all 

the org
anisms

 need O
2 

for the
 oxidat

ion of g
lucose

? 
• 

Why M
itocho

ndria a
re calle

d 
as pow

er hou
ses of t

he cell
 

• 
Why p

roteins
 and fa

ts are n
ot 

directl
y used

 as res
pirator

y 
substa

nces? 

 

 Differe
ntiates

 
aerobi

c and 
anaero

bic 
respir

ation 
• 

What i
s Aero

bic Re
spirati

on 
  

  



 

 
  Teache

r show
s the a

bove v
enn-di

agram
 and 

asks th
em to 

discus
s the fo

llowin
g ques

tions. 
1) Wh

ich pro
cess is

 comm
on for 

both 
aerobi

c and a
naerob

ic resp
iration

? 
2) Wh

at feat
ures of

 aerob
ic resp

iration
 

differ f
rom an

aerobi
c respi

ration 
?  

• 
What i

s anae
robic 

respira
tion?  

• 
In whi

ch orga
nism d

oes it 
commo

nly occ
ur?  

• 
What 

is prim
ary me

tabolic
 

path w
ay util

ized b
y yeas

t 
during

 ferme
ntation

? 
• 

Can ye
ast pro

duce a
lcohol 

in 
the pr

esence
 of oxy

gen. If
 

yes wh
y? If no

t why?
 Justify

 
the sta

temen
t? 

   Yeast, 
pictur

es 
Image mitoch

ondria
 Cell 

image
 



 
 

3) Wh
y is gly

colysis
 the fir

st step
 in 

both th
e respi

ratory
 proces

ses? 
4) Wh

ere can
 you pl

ace mi
tochon

drion 
in this 

venn-d
iagram

? 
   St

ud
en

t a
ct

iv
it

y 
: Stude

nts are
 asked 

to 
exert t

heir m
uscles

 by rep
eated 

hand 
movem

ent or
 leg mo

vemen
t.  

 1) Exp
lain th

e sensa
tion pr

oduced
 in the

 
body?  2) Wh

at coul
d be th

e reaso
n for s

uch a 
sensat

ion? 
  Teache

r discu
sses th

e mech
anism 

of cellu
lar 

respira
tion.  

 
   

• 
What h

appens
 if anae

robic 
respira

tion is 
absent

 in 
yeast? 

• 
What c

ould b
e its ec

onomi
c 

conseq
uences

? 
• 

Which
 type o

f respi
ration 

is 
involve

d in th
e prod

uction
 of 

bread 
by yea

st? 
 

 
 Which

 acid g
ets acc

umula
ted in 

the 
muscle

 cells d
ue to v

igorou
s 

exerci
se? 

 

 
Why d

o we g
et mus

cle cra
mps ? 

 

Explain
s the 

mecha
nism 

of cellu
lar 

respira
tion 

 
 

 
Which

 is the 
commo

n path
way fo

r 
aerobi

c and a
naerob

ic resp
iration

?  

 
Why d

oes hu
ge amo

unt of 
energy

 is 
release

d in Ae
robic R

espira
tion?  

 

 
What i

s the fu
ll form

 of AT
P? 

 

 
How ca

n you c
ompar

e batte
ries 

used in
 our ho

uses w
ith tha

t of AT
P?  Work 

sheets
 



 
How d

oes ae
robic r

espira
tion di

ffer 
from a

naerob
ic resp

iration
 in ter

ms 
of ener

gy pro
ductio

n? 
 

Which
 organ

ism ca
uses 

fermen
tation 

of Dos
a and I

dly dou
gh 

at hom
e? 

  
G

ro
up

 d
is

cu
ss

io
n 

am
on

g 
st

ud
en

ts
 

ab
ou

t c
el

lu
la

r 
re

sp
ir

at
io

n 
1) Wh

at is en
ergy cu

rrency
 of 

the cel
l? 

? 
2)  Wh

at are 
the en

d prod
ucts of

 
Anaero

bic res
piratio

n in 
Bacter

ia 
3) Wr

ite the
 three 

metab
olic 

fates o
f the p

yruvic
 acid in

 
aerobi

c and a
naerob

ic 
condit

ion In 
the dia

gram 
 

Glucos
e 

  
In cyto

plasm 
pyruvi

c acid 



 
 

 
   Co

m
pl

et
e 

th
e 

w
or

k 
sh

ee
t a

nd
 

di
sp

la
y 

in
 t

he
 c

la
ss

 r
oo

m
 ?

 
            

Studen
ts are g

iven a 
projec

t 
to colle

ct info
rmatio

n on th
e 

differe
nt sour

ces of e
nergy 

in 
variou

s organ
isms. 

 

 
Te

ac
he

r’s
 R

ef
le

ct
io

ns
: 

6.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

7.
 

W
er

e 
th

e 
te

ac
hi

ng
 le

ar
ni

ng
 s

tra
te

gi
es

 a
de

qu
at

e?
 

8.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

 
 

9.
 

Ar
ea

s 
of

 im
pr

ov
em

en
t 

 
10

. M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 

   

 
Aerob

icA
naerob

ic
Oxyge

n 
 

End produc
ts  

 

Amoun
t

of ATP
  

 

Proces
s

involv
ed   
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KEY CO

NCEPT
S: Exch

ange o
f gases

 in pla
nts, Te

rrestri
al and

 Aquat
ic anim

als 
Le

ar
ni

ng
 

ou
tc

om
es

 
Te

ac
hi

ng
 le

ar
ni

ng
 p

ro
ce

ss
 

Po
in

te
r f

or
 A

ss
es

sm
en

t 
M

at
er

ia
l r

eq
ui

re
d 

        

Recalls
 the pr

evious
 

knowl
edge 1) Wh

at type
 of 

respira
tion w

ill you 
observ

e in ye
ast? 

2) Ho
w do a

moeba
 

respir
e? 

3) Do
 plants

 breath
e? 

4) Ho
w do a

nimals
 

respir
e? 

5) Do
 you fin

d the 
same k

ind of 
respira

tory or
gans 

in terr
estrial

 and 
aquati

c anim
als? 

 
 



 Explain
s 

mecha
nism 

of exch
ange 

of gase
s in plants 

 Do all 
parts o

f the p
lant bo

dy 
underg

o respi
ration?

 
 How d

oes ex
change

 of gas
es 

takes p
lace in

 stems
 and 

roots?
 

 Why w
e dono

t find s
pecial 

respira
tory or

gans in
 plants

?   Do pla
nts ne

ed res
piratio

n proc
ess ? 

How d
o plant

s obtai
n oxyg

en for 
respira

tion? 
Match 

the fol
lowing

 
A 

B 
Stomat

a 
Root h

air 
Lentic

els 
Leaves

 

     
IFP 

 
 

 
 

Roots
Stem

 

 
  Activit

y 5.6 (s
tudent

s are 
  What a

re the 
respira

tory or
gans in

 fishes
? 

  Byju’s 
conten

t 
 

asked 
to obs

erve a
quariu

m) 
 

Respir
ation i

n fishe
s 

 
 

Is the
 respi

ratory
 rate 

similar
 in fis

hes an
d hum

an  
 

Count 
the nu

mber o
f times

 b
eings?

 
 

Plans a
nd 

the fis
h open

s and c
loses i

ts  
 

conduc
ts m

outh in
 a minu

te. 
Do all 

fishes 
respire

 in the
 same 

way ? 
 

investi
gation 

 
 

 
to obse

rve  
Are  th

ere  sp
ecific 

 fish  s
pecies

  that 
 have 

 uniqu
e  

respira
tion 

throug
h gills in fishe

s 
 respira

tory m
echani

sm oth
er than

 gills? 
 H

ow
 i

s 
ox

yg
en

 p
re

se
nt

 in
 w

at
er

? 
 W

hy
 r

at
e 

of
 b

re
at

hi
ng

 i
s 

m
uc

h 
fa

st
er

 i
n 

aq
ua

ti
c 

an
im

al
s 

th
an

 te
rr

es
tr

ia
l a

ni
m

al
s?

 

 



 
 

1) Ho
w do fi

sh 
respire

s unde
r 

water?
 

2) Wh
at respira

tory 
organs

 do fish
 

use? 3) Ho
w does

 the 
oxygen

 conten
t 

in wate
r impa

ct       Fi
gu

re
 o

ut
 t

he
 o

dd
 m

en
 o

ut
 i

n 
th

e 
m

at
ch

es
 g

iv
en

 
be

lo
w

 
 Dolphi

ns – lu
ngs 

        Images
 of diff

erent f
ish spe

cies 



 
 

the bre
athing

 
pattern

s of fish
? 

     
 F

ro
g 

 E
ar

th
w

or
m

 

 C
oc

kr
oa

ch
 

  G
ro

up
 a

ct
iv

it
y 

(teach
er 

make s
tudent

s into g
roup a

nd 
give a 

task to
 identi

fy 
respira

tory or
gans o

f 
terrest

rial org
anism 

 1) Wh
at is th

e sour
ce of 

oxygen
 in ter

restria
l 

organi
sm? 

2) Wh
y are t

he 

Whale
s –  g

ills 
Fishes

 - g
ills 

           Compl
ete the

 given 
table i

n area
 P,Q,R,

S with
 accur

ate 
answe

rs 

 

Organ
ism

Respir
atory 

P 
Skin, l

ungs, g
ill 

Earthw
orm

Q
R

Trache
a , (spi

racles
onskin

human
s

S



 
    

 
 

respira
tory o

rgans i
n 

terrest
rial org

anisms
 

located
 deep i

nside 
the bo

dy? 
3) Wh

at is th
e relat

ion 
betwee

n the 
absorp

tion of
 oxyge

n 
and su

rface a
rea ? 

 
 

 
 

Compl
etethe

works
heeta

ndsub
mit

 • 
Terres

trial an
imals u

se  
of the 

atmosp
here fo

r respi
ration.

 
• 

Proces
s of res

piratio
n in gr

een pla
nts tak

es 
place .

throug
h  

 
• 

 
 are th

e respi
ratory

 organ
s in 

insects
. 

• 
What a

re the 
respira

tory or
gans in

 Dolph
ins? 

 

 

 
  

5. 
Measu

res tak
en to r

efine t
he tea

ching-
learnin

g proc
ess. 
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T

ot
al

 n
o.

 o
f p

er
io

ds
:1

8 
K

ey
 c

on
ce

pt
s 

: 
H

um
an

 r
es

pi
ra

to
ry

 s
ys

te
m

 

Le
ar

ni
ng

 o
ut

co
m

es
 

T
ea

ch
in

g 
le

ar
ni

ng
 p

ro
ce

ss
 

Po
in

te
rs

 fo
r 

As
se

ss
m

en
t 

M
at

er
ia

ls
 r

eq
ui

re
d

 
Recall

s prev
ious K

nowle
dge by

 
posing

 quest
ions. 

Why a
re resp

iratory
 organ

s 
differe

nt in d
ifferen

t anim
als? 

 What i
s the p

rimary
 purpo

se of 
the res

pirator
y syste

m in th
e 

Human
 Being

s 
 What a

re the 
organs

 involv
ed in 

the res
pirator

y path
way 

 How d
oes the

 proces
s of 

respira
tion oc

cur at 
a cellu

lar 
level? Could 

you ex
plain t

he role
 of 

Oxygen
 and Ca

rbon d
ioxide 

in 
the Re

spirato
ry path

way 

 
 

Explain
s mech

anism 
of 

respira
tion in

 human
 beings

 When 
you br

eathe i
n air e

nters 
into w

hich pa
rt of th

e body
? 

 
 



Bronch
i

Nasal 

 

 
What a

re the 
primar

y organ
s 

involve
d in th

e Resp
iratory

 
System

? 
 What i

s purp
ose of 

the Na
sal 

Cavity
 in resp

iration
? 

 What i
s the r

ole of F
ine Ha

ir like 
structu

res pre
sent in

 the 
Nostril

s? 

 
 

 
?  How d

oes mu
cus he

lps in 
protec

ting th
e respi

ratory
 tract?

 
 What i

s the p
rimary

 role o
f 

epiglot
tis in t

he res
pirator

y 
system

? 
 Descri

be the
 signif

icance
 of 

Vocal C
orRds

 in the
 Laryn

x? 

Find o
ut the 

Missin
g Word

s 
Inhalat

ion 
Exhala

tion 
Nasal Cavity

  
Lungs 

a  
Larynx

  Trache
a 

IFP 

 
 

 

 
 

 

Cavity
 



 

Explain
s the s

tructur
e and 

functio
n of Tr

achea.
 

Teach
er ask

 the st
udents

 to 
observ

e the g
iven d

iagram
 and 

discus
s on th

e ques
tions. 

 
Name 

the rin
gs pres

ent in 
the 

throat?
 

 Why t
he C-S

haped
 rings 

on the
 

trache
a are m

ade up
 of cart

ilage 
tissue?

 
 How d

oes the
 cartila

ge tiss
ue 

protec
t trach

ea from
 not 

collaps
ing? 

                 Find o
ut the 

Odd m
an Out

. 
Larynx

 - Voc
al Card

s 
Pharyn

x - Spe
ech 

Cartila
ge – Bo

ny tiss
ue 

Picture
 of trac

hea 

Analys
es and

 interp
ret the

 
functio

n of Al
veoli. 

Teache
r ask th

e stude
nts to 

watch 
the vid

eo that
 shows

 
Mecha

nism o
f Respi

ration 
in 

Alveol
i and d

iscuss 
about 

its 
proces

s 
 Can yo

u nam
e the s

maller
 tubes 

presen
t in the

 Lungs
? 

Imagin
e what

 happe
ns if 

blood 
capilla

ries ar
e abse

nt 
in the 

Alveol
i. 

 Descri
be the 

relatio
nship 

betwee
n the A

lveoli a
nd 

Capilla
ries du

ring 
respira

tion? 

Byju’s 
Video 

 https:/
/youtu

.be/ze 
G- Ros7A

F8?si=
iQelTa

J 
f5rFI6N

C6 



 

 
 In whi

ch par
t of the

 Lungs
 gases 

exchan
ge wil

l takes
 place?

 
 How is

 the str
ucture

 of the
 

Alveol
i adopt

ed for 
efficien

t 
exchan

ge of g
ases?  

 

What r
ole do 

Alveol
i play i

n the 
Respir

atory S
ystem?

 
How d

oes ox
ygen m

ove fro
m the 

Alveol
i into t

he bloo
d strea

m? 
How d

oes th
e num

ber of 
Alveol

i effec
t respi

ratory
 

proces
s effici

ently? 
What i

s the m
ain fun

ction o
f thin 

walls s
urroun

ding th
e Alveo

li?  
 

What a
re the 

compo
nents t

hat 
are inv

olved i
n the g

ases 
exchan

ge? 
Obser

ve the
 given 

diagra
m 

and lab
el the p

arts an
d find 

out the
 functi

on of t
he 

follow
ing. 

  
Alveol

iWalls
:

 
Capilla

ries: 



 

 
 

Bronch
ia: 

Trache
a:  

 

Explain
s the r

ole of 
Diaphr

agm a
nd ribs

 in the
 

mecha
nism o

f the 
Respir

ation 
Studen

ts Activ
ity 

 Studen
ts are a

sked to
 take th

e 
breath

 and ob
serve t

he thin
gs 

happen
 physic

ally du
ring 

Inhala
tion an

d Exha
lation 

 

 
What h

appens
 in you

r chest
 

cavity 
when y

ou inh
ale the

 air? 
 What m

ay be t
he reas

on tha
t 

your c
hest ca

vity in
crease

d 
during

 inhala
tion pr

ocess?
 

 Which
 part o

f the re
spirato

ry 
system

 will he
lp in th

e inhal
ation 

proces
s? 

 Can yo
u locat

e the p
osition

 of 
diaphr

agm? 
 What i

s the s
ignifica

nce of 
the 

Rib Mo
ment i

n facili
tating 

the 

The di
agram

 shows
 the rib

s 
and so

me of t
he mus

cles 
used in

 breath
ing 

  Which
 muscl

e relax
 from 

movin
g from

 positio
n X to 

positio
n Y 

  Descri
be the

 interp
lay 

betwe
en the

 diaph
ragm a

nd 
ribcag

e in cr
eating

 chang
es 

in lung
s volum

e durin
g 

breath
ing? 

 

 
Inhalat

i 
on 

Exhala
ti 

on  
Diaphr

a
gm 

 
 

Movem
 

ent of Diaphr
a  

gm 
 

 

Movem
 

ent of 
 

 



 

 
breath

ing? 
 What i

s the p
rocess

 takes 
in 

lungs t
hat he

lps exc
hange

 of 
gases 

during
 breath

ing cyc
le? 

 
 

Analys
es the 

role of
 

respira
tory pi

gment
 in 

transp
ortatio

n of ga
ses 

  

 
  What i

s prim
ary fun

ction o
f 

Haemo
globin

 in the
 respir

atory 

Why th
ere are

 no 
respira

tory pi
gment

s in 
unicell

ular or
ganism

s? 
 In whi

ch cell
s haem

oglobi
n 

is pres
ent? 

 Identif
y the g

as whic
h show

s 
more a

ffinity
 to bin

d with
 

haemo
globin

 in the
 biood

 
from t

he opt
ions gi

ven 
below

 
A. Carb

ondiox
ide 

B. Oxy
gen 

C. Car
bonmo

noxide
 

 

Ribs 
 

 

Volume
 

of Chest Cavity
  

 



 

 
system

? 
 How d

oes Ha
emogl

obin b
ind to 

oxygen
 in the

 lungs?
 

 What f
actors

 influe
nce th

e 
affinity

 of Hae
moglob

in for 
oxygen

? 
 Once o

xygen 
is boun

d to 
Haemo

globin
 how is

 it 
transp

orted t
hrough

 the blo
od 

stream
? 

 How d
oes ha

emogl
obin re

lease 
oxygen

 to the
 tissue

s? 
 What r

ole do
es the 

Carbo
n 

dioxid
e play 

in the 
transpo

rtation
 by Ha

emoglo
bin? 

 Why ca
rbondi

oxide i
s 

mostly
 transp

orted i
n 

dissolv
ed form

? 
 

Exhibi
ts crea

tivity i
n 

design
ing wo

rking m
odel of

 
respira

tion. 
 

Prepar
e wori

king m
odel of

 
respira

tion an
d displ

ay in 
the sci

ence la
b. 

 Collect
 inform

ation a
bout 

lung ca
ncer am

ong pe
ople 

of diffe
rent ag

es and
 report

 
the dat

a and d
isplay 

in clas
s 

room. 

 



  

 

 
     M

easure
s taken

 to ref
inethe

teachin
g-learn

ingpro
cess.
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To
ta

l n
o.

 o
f p

er
io

ds
 :1

8 
Ke

y 
co

nc
ep

ts
 : 

Tr
an

sp
or

ta
tio

n 
in

 h
um

an
 b

ei
ng

s,
 s

tru
ct

ur
e 

of
 h

ea
rt 

LE
A

RN
IN

 
G

 
O

UT
CO

M
 

ES
 

TE
A

C
H

IN
G

 L
EA

R
N

IN
G

 P
RO

CE
SS

 
PO

IN
TE

R
S 

FO
R

 
AS

SI
G

NM
EN

T 
 

M
A

TE
R

IA
LS

 R
EQ

UI
RE

D 

 
R

ec
al

ls
 p

re
vi

ou
s 

kn
ow

le
dg

e 
H

ow
 a

re
 m

at
er

ia
ls

 tr
an

sp
or

te
d 

in
 o

ur
 

bo
dy

? 
H

ow
 a

re
 m

at
er

ia
ls

 tr
an

sp
or

te
d 

in
 

un
ic

el
lu

la
r o

rg
an

is
m

s?
 

  W
ha

t d
o 

yo
u 

fin
d 

w
he

n 
ga

rb
ag

e 
is

 n
ot

 
di

sp
os

ed
 o

ff 
fo

r s
ev

er
al

 d
ay

s?
 

 

 

 
 

 



 

 
 H

ow
 a

re
 w

as
te

 m
at

er
ia

ls
 re

m
ov

ed
 fr

om
 

ou
r b

od
y?

 

W
ha

t h
ap

pe
ns

 if
 fo

od
 m

at
er

ia
ls

 a
re

 n
ot

 
tra

ns
po

rte
d 

to
 th

e 
tis

su
es

 in
 o

ur
 b

od
y?

 

 
 

 

     Ex
pl

ai
ns

 
bl

oo
d 

as
 

th
e 

m
ed

iu
m

 
of

 tr
an

sp
or

t 
in

 h
um

an
 

be
in

gs
 

W
ha

t i
s 

th
e 

so
ur

ce
 o

f e
ne

rg
y 

in
 o

ur
 

bo
dy

? 
 W

ha
t c

ar
rie

s 
th

is
 s

ou
rc

e 
of

 e
ne

rg
y 

to
 

di
ffe

re
nt

 ti
ss

ue
s 

in
 o

ur
 b

od
y?

 
 D

is
cu

ss
es

 b
lo

od
 a

s 
th

e 
m

ed
iu

m
 th

at
 

tra
ns

po
rts

 fo
od

, g
as

es
 a

nd
 w

as
te

 
m

at
er

ia
ls

 
   

 
        

        
• 

W
hi

ch
 

co
m

po
ne

nt
 

of
 b

lo
od

 is
 

im
po

rta
nt

 
in

 
tra

ns
po

rta
ti 

on
 o

f 
ox

yg
en

 
th

at
 a

ls
o 

co
nt

rib
ut

es
 

to
 th

e 
co

lo
ur

 o
f 

th
e 

bl
oo

d?
 

• 
H

ow
 d

o 
yo

u 
ex

pl
ai

n 
th

e 
pr

es
en

ce
 

of
 w

hi
te

 

 
         Pi

ct
ur

es
 o

f c
oa

ck
ro

ac
h 

an
d 

sn
ai

l 



 

 
 

an
d 

bl
ue

 
bl

oo
d 

in
 

an
im

al
s 

lik
e 

in
se

ct
s 

an
d 

sn
ai

ls
? 

• 
W

hy
 b

lo
od

 
is

 c
al

le
d 

as
 

a 
flu

id
 

co
nn

ec
tiv

e 
tis

su
eW

ha
t 

ar
e 

th
e 

va
rio

us
 

co
m
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y?
 

Su
gg

es
t p

re
ca

ut
io

ns
 to

 a
vo

id
 

H
yp

er
 a

nd
 H

yp
ot

en
si

on
 in

 
el

de
rs

. 
 Pr

oj
ec

t: 
Co

lle
ct

 th
e 

Bl
oo

d 
Pr

es
su

re
 

re
ad

in
gs

 o
f y

ou
r f

am
ily

 
m

em
be

rs
 a

nd
 n

ei
gh

bo
ur

s 
of

 
di

ffe
re

nt
 a

ge
 g

ro
up

s 
an

d 
re

po
rt

 
it 

in
 th

e 
fo

rm
 o

f a
 ta

bl
e.

 A
na

ly
ze

 
th

e 
da

ta
 a

nd
 c

at
eg

or
iz

e 
th

em
 

in
to

 n
or

m
al

 a
nd

 a
bn

or
m

al
. 

Sp
hy

gm
om

an
om

et
er
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C

la
ss

 :
 x

 
C

ha
pt

er
 : 

Li
fe

 p
ro

ce
ss

es
 

Pe
rio

d 
: 1

4 
To

ta
l n

o.
 o

f p
er

io
ds

 : 
14

/1
8 

Ke
y 

co
nc

ep
ts

 : 
Bl

oo
d 

ve
ss

el
s,

 p
la

te
le

ts
,ly

m
ph

 
 

Le
ar

ni
ng

 o
ut

co
m

es
 

Te
ac

hi
ng

 le
ar

ni
ng

 p
ro

ce
ss

 
Po

in
te

rs
 fo

r A
ss

es
sm

en
t 

M
at

er
ia

ls
 re

qu
ire

d 
 

Te
st

in
g 

pr
ev

io
us

 k
no

w
le

dg
e 

H
ow

 a
re

 m
at

er
ia

ls
 tr

an
sp

or
te

d 
in

 o
ur

 b
od

y?
 

 D
oe

s 
bl

oo
d 

di
re

ct
ly

 re
ac

h 
tis

su
es

? 

H
ow

 is
 b

lo
od

 p
um

pe
d 

to
 

va
rio

us
 p

ar
ts

 in
 o

ur
 b

od
y?

 

 
 

D
iff

er
en

tia
te

s 
op

en
 a

nd
 c

lo
se

d 
ci

rc
ul

at
or

y 
sy

st
em

 
D

o 
yo

u 
fin

d 
bl

oo
d 

ve
ss

el
s 

in
 a

ll 
th

e 
liv

in
g 

or
ga

ni
sm

s?
 

 In
 w

hi
ch

 o
rg

an
is

m
s 

bl
oo

d 
is

 
ca

rri
ed

 to
 ti

ss
ue

s 
di

re
ct

ly
? 

 Te
ac

he
r e

xp
la

in
s 

op
en

 a
nd

 
cl

os
ed

 c
irc

ul
at

or
y 

sy
st

em
 in

 
an

im
al

s 

W
hy

 m
am

m
al

s 
ha

ve
 a

n 
op

en
 

ci
rc

ul
at

or
y 

sy
st

em
? 

 In
 w

hi
ch

 p
rim

iti
ve

 g
ro

up
 o

f 
an

im
al

s,
 o

pe
n 

ci
rc

ul
at

or
y 

sy
st

em
 is

 s
ee

n?
 

 



 

 Di
ffe

re
nt

ia
te

s 
ar

te
rie

s 
an

d 
ve

in
s 

W
ha

t c
om

po
ne

nt
s a

re
 in

vo
lv

ed
 in

 B
lo

od
 

Ci
rc

ul
at

io
n 

al
on

g 
w

ith
 H

ea
rt

? 
 Em

ph
as

iz
es

 th
e 

ro
le

 o
f t

he
 B

lo
od

 V
es

se
ls

 in
 b

lo
od

 
ci

rc
ul

at
io

n.
 

 

 
      

W
hy

 A
rt

er
ie

s h
av

e 
th

ic
k 

w
al

ls
 

th
an

 v
ei

ns
? 

 W
hi

ch
 s

tr
uc

tu
re

s 
co

nt
ro

l 
m

ov
em

en
t o

f b
lo

od
 in

 v
ei

ns
 th

at
 

ar
e 

ab
se

nt
 in

 a
rt

er
ie

s.
 

 H
av

e 
yo

u 
he

ar
d 

of
 a

ny
 m

ed
ic

al
 

co
m

pl
ic

at
io

n 
w

he
re

 t
he

 v
al

ve
s 

do
 n

ot
 fu

nc
tio

n 
pr

op
er

ly
? 

 Id
en

tif
y 

th
e 

bl
oo

d 
ve

ss
el

s 
w

hi
ch

 
co

nn
ec

t A
rt

er
ie

s 
an

d 
Ve

in
s 

 
Ar

te
rie

s 
Ve

in
s 

   W
ha

t i
s s

pe
ci

al
 a

bo
ut

 b
lo

od
 

ca
pi

lla
rie

s?
 

Im
ag

es
 in

 IF
P 

 
W

ha
t h

ap
pe

ns
 w

he
n 

th
er

e 
is

 a
 le

ak
ag

e 
in

 p
ip

es
? 

 
By

ju
’s

 V
id

eo
 L

in
k 

W
ha

t 
pr

ec
au

tio
n 

w
ill

 y
ou

 ta
ke

 
to

 p
re

ve
nt

 
le

ak
ag

e 
in

 
pi

pe
s?

 

 
ht

tp
s:

//
w

w
w

.y
ou

tu
be

.c
om

/l 
iv

e/
W

- 
jh

5T
ug

bV
A?

si=
 

2f
yP

7o
JW

r 
s2

53
B 

W
ha

t d
o 

yo
u 

ob
se

rv
e 

w
he

n 
yo

u 
ar

e 
in

ju
re

d 
an

d 
st

ar
t b

le
ed

in
g?

 

H
ow

 c
lo

t w
ill

 b
e 

fo
rm

ed
 a

t t
he

 
pl

ac
e 

of
 w

ou
nd

 d
ue

 to
 in

ju
ry

? 

 

 
W

ha
t r

ol
e 

do
 e

nz
ym

es
 p

la
y 

in
 

th
e 

fo
rm

at
io

n 
of

 b
lo

od
 c

lo
t?

 
 



 

  Re
la

te
s 

pl
at

el
et

s 
w

ith
 it

s 
fu

nc
tio

n 
of

 c
lo

tt
in

g 

Te
ac

he
r e

la
bo

ra
te

s t
he

 ro
le

 o
f p

la
te

le
ts

 in
 b

lo
od

 
cl

ot
tin

g.
 

 

 
 

 W
hi

ch
 v

ita
m

in
 is

 re
sp

on
si

bl
e 

fo
r 

bl
oo

d 
cl

ot
tin

g 
in

 h
um

an
 b

ei
ng

s?
 

 W
ha

t w
ill

 h
ap

pe
n 

if 
pl

at
el

et
s 

w
er

e 
ab

se
nt

 in
 th

e 
bl

oo
d?

 
 Co

lle
ct

 in
fo

rm
at

io
n 

ab
ou

t 
G

en
et

ic
 D

is
or

de
rs

 in
 b

lo
od

 a
nd

 
di

sp
la

y 
th

e 
da

ta
 in

 th
e 

Cl
as

sr
oo

m
. 

 

Di
ffe

re
nt

ia
te

s 
Ly

m
ph

 a
nd

 
Pl

as
m

a.
 

Is
 th

er
e 

an
y 

ot
he

r s
ys

te
m

 c
ol

le
ct

in
g 

w
as

te
s i

n 
ou

r 
bo

dy
 o

th
er

 th
an

 C
irc

ul
at

or
y 

Sy
st

em
? 

Te
ac

he
r e

la
bo

ra
te

s 
ly

m
ph

at
ic

 sy
st

em
.  

W
hy

 d
o 

w
e 

fin
d 

sw
ol

le
n 

le
gs

 in
 e

ld
er

ly
 p

eo
pl

e 
w

he
n 

th
ey

 d
o 

lo
ng

 jo
ur

ne
ys

? 

Di
sc

us
se

s a
bo

ut
 E

de
m

a 
an

d 
its

 c
on

se
qu

en
ce

s i
n 

el
de

rs
. 

W
ha

t i
s L

ym
ph

? 
 W

hi
ch

 s
ys

te
m

 w
or

ks
 p

ar
al

le
l t

o 
th

e 
ve

no
us

 sy
st

em
 in

 o
ur

 b
od

y?
 

 Id
en

tif
y 

th
e 

Co
rr

ec
t m

at
ch

 in
 th

e 
gi

ve
n 

ta
bl

e 
         W

ha
t p

re
ca

ut
io

ns
 d

o 
yo

u 
su

gg
es

t t
o 

pr
ev

en
t e

de
m

a 
in

 
el

de
rly

 p
eo

pl
e?

 

 

a)
 A

rt
er

ie
s 

Ca
rr

y 
Bl

oo
d 

to
w

ar
ds

 H
ea

rt
 

b)
 V

ei
ns

 
Ca

ry
 B

lo
od

 a
w

ay
 

fr
om

 h
ea

rt
 

c)
 P

la
te

le
ts

 
cl

ot
tin

g 
d)

 L
ym

ph
 

Ve
ss

el
s 

pl
as

m
a 



 

Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 
 

1.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

 
2.

 
W

er
e 

th
e 

te
ac

hi
ng

 le
ar

ni
ng

 s
tra

te
gi

es
 a

de
qu

at
e?

 
  

3.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

  
4.

 
Ar

ea
s 

of
 im

pr
ov

em
en

t 
 

5.
 

M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 
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To
ta

l n
o.

 o
f p

er
io

ds
:1

8 
K

ey
 c

on
ce

pt
s:

 T
ra

ns
po

rt
at

io
n 

in
 p

la
nt

s,X
yl

em
,P

hl
oe

m
 

Le
ar

ni
ng

 
ou

tc
om

es
 

Te
ac

hi
ng

 l
ea

rn
in

g 
pr

oc
es

s 
Po

in
te

rs
 fo

r A
ss

es
sm

en
t 

M
at

er
ia

ls
 

R
eq

ui
re

d  

 
Testing

 previo
us Kno

wledge
 

How a
re mat

erials t
ranspo

rted in
 

Anima
ls? 

 Do pla
nts hav

e a circ
ulatory

 system
 like 

animal
s?  

 
 

 
Why th

ere is a
 differe

nce in 
evolut

ion of 
Transp

ortatio
n Syste

m in p
lants a

nd 
animal

s?  
Why p

lants n
eed wa

ter and
 

minera
ls?  

Images
 in IFP

 
How w

ater an
d mine

rals ar
e obtai

ned by
 

plants?
 

In whi
ch 

form fo
od 

is 
   In whi

ch tiss
ues pla

nts sto
res 

food m
aterial

? 
 



 

 
synthe

sized i
n the le

aves d
uring 

photos
ynthes

i  
Why fo

od has
 to be t

ranspo
rted 

to diffe
rent pl

aces?  
 

Are the
re 

any kin
d 

of structu
res 

that ar
e 

similar
 to 

blood vessels
 in  

the pla
nt bod

y? 

 Why p
lants h

ave low
 energ

y 
needs 

as com
pared 

to anim
als? 

    https:/
/www.

y 
outube

.com/l
i 

ve/fTE
AhLoo

q 
_c?si=M

EAMt 
nb_zVd

D_jpv 
Why d

o they
 need a

 condu
cting s

ystem
?  

 

Why d
iffusio

n does
 not su

pport 
transp

ortatio
n in pl

ants fo
r long 

distanc
es?  

 
 

Teache
r expla

ins tha
t there

 are sp
ecial 

tissues
 in plan

ts whic
h help 

in 
transp

ortatio
n over

 long d
istance

s.  
 

 

Group
 Activi

ty: 
 

 

Dividin
g stude

nts int
o 2 Gro

ups 
 

 

One gr
oup is 

asked 
to disc

uss ab
out the

 
structu

re and
 functi

on of t
he Xyle

m and 
the oth

er grou
p is ask

ed to d
iscuss 

about 
the str

ucture
 and fu

nction
 of the 

Phloem
 in   

 



 

   Differe
ntiates

 
Xylem

 and 
Phloem

 
Tissue

s  

plants  

 
    

 Why x
ylem a

nd phl
oem ar

e 
called 

as com
plex ti

ssues?
 

 What w
ill happ

en if xy
lem 

tissue 
in plan

ts is re
moved

?  
 Out of 

xylem 
and ph

loem, 
which 

one ca
rries m

aterial
s 

i) Upwa
rds as 

well as
 

downw
ards  

ii) Only
 upwa

rds 

       Charts
 of 

xylem
 and 

phloem
 

Image
s in IFP

 
 

 
During

 daytim
e what

 plays 
major 

role in
 transp

ortatio
n of 

water?
 

 

 
 

Why a
t night

 time r
oot pre

ssure 
helps i

n trans
portat

ion of 
water 

in plan
ts?  

 

 
 

Which
 cells h

elp in c
onduct

ion 
of food

 mater
ials in 

phloem
?  

 

 
 

What a
re the 

compo
nents o

f 
Xylem

 and Ph
loem t

issue?  
 

 
 

How is
 xylem

 differe
nt from

 
phloem

 in its f
unctio

n?  
 



 

 
 

 
 

Plans a
nd 

Condu
cts 

investi
gation 

to obse
rve the

 
role of

 
transp

iration
 

in upw
ard 

movem
ent of  

water.
 

Teache
r Demo

nstrate
 Activi

ty 5.8: 
 

 
 

 

Why d
o plan

ts tran
spire? 

 What a
re the 

structu
res wh

ich 
help in

 transp
iration

 in plan
ts?   

 
How is

transp
iration

differe
ntfrom

 
Guttati

on?  
 

 
 Explor

es that
 transp

iration
 helps 

in 
upwar

d mom
ent of 

water 
in the 

tall tre
es. 

Why d
iffusio

n cann
ot supp

ort 
upwar

d mom
ent of w

ater in
 tall 

trees. 
 

Why th
ere is a

 need f
or tran

sporta
tion of

 
food to

 other 
parts o

f the P
lant Bo

dy. 
What i

s sourc
e and s

ink 
relatio

nship i
n plant

s 
 

Do you
 think 

all the 
materi

als are
 

transp
orted i

n all th
e direc

tions in
 the 

plant b
ody? 

 How tr
anspor

t in Xy
lem tis

sue is 
differe

nt from
 Phloem

 tissue
.  

 
 

Repeat
 the ex

perime
nt by 

keepin
g one p

lant in
 light a

nd 
other p

lant in
 dark.  



 
H

ow
di

d 
th

e 
le

ss
on

go
?

    
M

ea
su

re
s 

ta
ke

n 
to

re
fin

e
th

e
te

ac
hi

ng
-le

ar
ni

ng
pr

oc
es

s.

 

 
 

Collec
t the d

ata and
 record

 
your o

bserva
tions. 
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T

ot
al

 n
o.

 o
f p

er
io

ds
:1

8 
Ti

m
e 

D
ur

at
io

n 
: 4

0 
M

in
 

Le
ar

ni
ng

 
ou

tc
om

es
 

T
ea

ch
in

g 
le

ar
ni

ng
 p

ro
ce

ss
 

Po
in

te
rs

 fo
r 

A
ss

es
sm

en
t 

M
at

er
ia

ls
 R

eq
ui

re
d

 
How a

re the
 gaseo

us wa
ste ma

terials
 are 

excrete
d 

out 
during

 
photos

ynthes
is/resp

iration
 

 Can yo
u nam

e the p
rotein

 that c
arries 

CO 2
form t

he bod
y? 

 What a
re met

abolic 
wastes

? 
 Is it e

ssentia
l to re

move 
metab

olic w
astes 

form th
e body

. 
 Are th

ere an
y cons

equenc
es if t

he wa
ste 

materi
als are

 not se
nt out 

of the 
body? 

 How 
do ce

lls of 
an or

ganism
 prod

uce 
metab

olic wa
stes? 

 Can yo
u nam

e the 
biolog

ical pr
ocess 

that 
can re

move 
the w

aste m
aterial

 from 
the 

body? 

 
 



Differe
ntiates

 
excreti

on in 
unicell

ular 
organi

sms 
and m

ulti 
cellula

r 
organi

sms. 

 

 
 

Teache
r mak

es the
 stude

nts in
to two

 
groups

 and s
hare t

he pla
 cards

 relate
d to 

How d
oes am

oeba m
anage 

their w
aste re

moval
? 

 Are the
re any

 specif
ic 

structu
res inv

olved i
n the 

remov
al of w

astes i
n 

unicell
ular or

ganism
s 

Image
 on A

moeba
 

and Pa
ramec

ium 

 
the ex

cretory
 organ

s to o
ne gro

up and
 let 

the ot
her gr

oup to
 ident

ify the
 accur

ate 
answe

r. 
  How 

does 
the m

ulti ce
llular 

organi
sms 

organi
zed to

 get r
id of w

astes 
from t

heir 
bodies

? 
Is ther

e any 
specia

l mech
anism 

to exc
rete 

the me
tabolic

 waste
?  

 Introd
uces t

he dif
ferent 

excret
ory or

gans
of mul

ti cellu
lar org

anisms
.  

 

 
 

 How do
es the p

aramec
ium 

expel i
ts was

te. Wh
at is it

 
called?

 
 Identif

y th
e m

ode 
of 

excreti
on 

in 
differe

nt 
organi

sms? Name 
of the organi

sm  
Mode o

f 
excreti

on  throug
h 

Amoeb
a

 
Planar

ia
 

Earth w
orm 

Birds 
 

     Images
 of Exc

retory
 

organs
 in 

multi 
cellula

r organ
ism 

Work S
heets 

 



Explain
s th

e 
structu

re  o
f 

excreto
ry 

system
  i

n 
human

 beings
 How d

o hum
ans ex

crete t
heir m

etabol
ic 

wastes
? 

 Which
 organ

 helps
 in th

e proc
ess of

 
excret

ion in h
umans

? 
 What 

is the
 locati

on of 
kidney

s in t
he 

human
 body?

 

State t
hat tru

e are fa
lse? 

 The rig
ht kidn

ey is p
laced 

little h
igher t

han th
e left 

kidney
 to adju

st in th
e 

abdom
inal ca

vity? 
( 

) 
 Main fu

nction
 of the 

Human
 Kidney

s spec
imen 

 
Which

 organ
 make

s the a
rrange

ment o
f 

kidney
 slightl

y differ
 in the

 abdom
en? 

excret
ed syst

em is t
o 

remov
e the n

itrogen
ous 

waste 
from th

e body
? 

(  
) 

 Kidney
 produ

ces RB
C? 

(  
) 

    Observ
e the g

iven di
agram

 
and giv

e accur
ate ans

wer to
 

the par
ts men

tioned
 in the

 
diagra

m. 
 

  

A
ct

iv
it

y:
 

Human
 kidne

y spec
imen o

bserva
tion. 

 

 
 

Teache
r make

s the s
tudent

s to 
demon

strate 
the int

ernal s
tructur

e of 
kidney

 and di
scuss a

bout k
idney. 

Why th
e kidn

ey is in
 Bean 

Shape?
 

 

How d
oes nit

rogeno
us was

te are 
discha

rged in
 Huma

n Bein
gs? 

 Can yo
u state

 the Co
mpone

nts of U
rine? 

 Do you
 think 

any pig
ment p

lays a r
ole in 

the uri
ne form

ation? 
 Does t

he urin
e disch

arge im
media

tely 
after it

 reach
es the 

urinar
y blad

der? 

Byju’s 
Videoo

r QR 
Code i

n the 
NCERT

 
Text B

ook 
https:/

/diksh
a.gov.i 

n/play
/conte

nt/do_
 

313086
893770

57996 
81191

?referr
er=utm

 
_sourc

e%3D
mobile

 
%26ut

m_cam
paign 

%3Dsh
are_co

ntent 



Why th
e urine

 is stor
ed in th

e Urina
ry 

Bladde
r?  

 
1. Kid

ney 
2. Uri

nary B
ladder

 
3. Ure

ter 
4. Ure

thra 
 Which 

part of
 the ab

ove 

 

What i
s the c

apacity
 of Uri

nary B
ladder

? 
 

How m
uch ur

ine is e
xcrete

d per d
ay? 

 

 
 

given d
iagram

 labell
ed 

incorr
ectly?  

Why d
oes the

 urine 
is 

formed
 in kidn

ey, wh
y not i

n 
ureter

? State
 the re

ason? 
What i

s Mictu
rition?

 
Which

 system
 is co-  

ordina
tes the

 functi
on of t

he 
kidney

? 

 

Exhibi
ts 

 
Prepar

es wor
king m

odel o
f  

creativ
ity i

n 
kidney

 andd
isplay

inthe
design

ing th
e 

Scienc
e Lab.

workin
g 

 

model
of 

 

Excret
ory 

 

System
 

 



Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 

 
        

1.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

 
2.

 
W

er
e 

th
e 

te
ac

hi
ng

 le
ar

ni
ng

 s
tra

te
gi

es
 a

de
qu

at
e?

 
  

3.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

  
4.

 
Ar

ea
s 

of
 im

pr
ov

em
en

t 
 

5.
 

M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 



 
PE

R
IO

D
 P

LA
N

 1
7 

 
C

la
ss

: X
 

C
ha

pt
er

: L
ife

 p
ro

ce
ss

es
 

Pe
rio

d:
 1

7/
18

 
To

ta
l n

o.
 o

f p
er

io
ds

: 1
8 

K
ey

 c
on

ce
pt

s:
 S

tr
uc

tu
re

 o
f n

ep
hr

on
 a

nd
 H

ae
m

od
ia

ly
si

s 
 

Le
ar

ni
ng

 o
ut

co
m

es
 

Te
ac

hi
ng

 le
ar

ni
ng

 p
ro

ce
ss

 
Po

in
te

rs
 fo

r A
ss

es
sm

en
t 

M
at

er
ia

ls
 R

eq
ui

re
d 

 
W

ha
t a

re
 th

e 
w

as
te

 m
at

er
ia

ls
 to

 b
e 

re
m

ov
ed

 fr
om

 o
ur

 b
od

y?
 

 W
hy

 s
ho

ul
d 

w
e 

ge
t r

id
 o

f w
as

te
 

m
at

er
ia

ls
? 

W
ha

t i
s 

th
e 

fu
nc

tio
n 

of
 k

id
ne

ys
? 

 
 

 
W

ha
t d

o 
w

e 
fil

te
r w

at
er

 in
 o

ur
 

ho
us

es
? 

W
hy

 d
o 

w
e 

us
e 

fil
te

rs
 in

 o
ur

 h
ou

se
s?

 
  

 
     

W
hy

 s
ho

ul
d 

w
e 

ta
ke

 o
nl

y 
fil

te
re

d 
w

at
er

 fo
r d

rin
ki

ng
? 

W
hy

 b
lo

od
 s

ho
ul

d 
be

 fi
lte

re
d 

in
 

ou
r b

od
y?

 

W
ha

t m
at

er
ia

ls
 a

re
 tr

an
sp

or
te

d 
by

 
bl

oo
d 

to
 o

ur
 k

id
ne

ys
? 

 D
oe

s 
th

e 
w

as
te

 m
at

er
ia

ls
 d

iff
er

 in
 

th
ei

r c
om

po
si

tio
n 

ba
se

d 
on

 th
e 

fo
od

 m
at

er
ia

l t
ha

t i
s 

co
ns

um
ed

? 

 



 

A
na

ly
se

s 
th

e 
ro

le
 o

f 
N

ep
hr

on
 in

 th
e 

pr
oc

es
s 

of
 u

rin
e 

fo
rm

at
io

n 

El
ab

or
at

es
 th

e 
st

ru
ct

ur
e 

of
 N

ep
hr

on
 

an
d 

m
ec

ha
ni

sm
 o

f u
rin

e 
fo

rm
at

io
n 

in
 

ki
dn

ey
s 

W
ha

t a
re

 th
e 

fu
nc

tio
na

l u
ni

ts
 o

f 
ki

dn
ey

? 

W
ha

t i
s 

th
e 

m
aj

or
 c

om
po

ne
nt

 o
f 

ur
in

e?
 

Ch
ar

t 
M

od
el

 
Im

ag
es

 in
 IF

P 
B

yj
u'

s 
vi

de
o 

 
 

 

Id
en

tif
y 

th
e 

m
is

m
at

ch
ed

 p
ai

r 
PC

T-
-R

ea
bs

or
pt

io
n 

Lo
op

 o
f H

en
le

–U
ltr

af
ilt

ra
tio

n 
D

CT
–

Se
cr

et
io

n 

W
hy

 is
 u

rin
e 

am
be

r c
ol

ou
re

d?
 

ht
tp

s:
//y

ou
tu

.b
e/

Vc
vC

L 
DN

5K
7k

?f
ea

tu
re

=s
ha

r 
ed

 

 
 

W
hy

 d
o 

w
e 

go
 fo

r f
re

qu
en

t 
ur

in
at

io
n 

in
 w

in
te

r ?
 

 

 
 

W
ha

t h
ap

pe
ns

 if
 v

as
op

re
ss

in
 

ho
rm

on
e 

is
 n

ot
 re

le
as

ed
? 

 

 
 

W
ha

t i
s 

D
ia

be
te

s 
in

si
pi

du
s?

 
 

 
 

C
ol

le
ct

 in
fo

rm
at

io
n 

ab
ou

t 
ex

cr
et

or
y 

or
ga

ns
 in

 d
iff

er
en

t 
an

im
al

s 
an

d 
di

sp
la

y 
it 

in
 th

e 
cl

as
s 

 

Di
ffe

re
nt

ia
te

s 
ar

tif
ic

ia
l k

id
ne

y 
an

d 
ki

dn
ey

 

W
ha

t h
ap

pe
ns

 if
 b

ot
h 

th
e 

ki
dn

ey
s 

ar
e 

da
m

ag
ed

? 
If 

a 
pe

rs
on

 h
as

 k
id

ne
y 

fa
ilu

re
 

w
ho

m
 h

e 
w

ill
 c

on
su

lt?
 

B
yj

us
 v

id
eo

 

 
W

ha
t i

s 
th

e 
pr

in
ci

pl
e 

in
vo

lv
ed

 in
 

di
al

ys
is

 te
ch

ni
qu

e?
 

W
he

n 
do

 p
eo

pl
e 

go
 fo

r 
H

ae
m

od
ia

ly
si

s 
tr

ea
tm

en
t?

 
 

 
 

H
ow

 is
 a

rt
ifi

ci
al

 k
id

ne
y 

di
ffe

re
nt

 
fr

om
 k

id
ne

y 
in

 o
ur

 b
od

y?
 

 



 
Is

 th
er

e 
an

y 
lo

ng
 te

rm
 s

ol
ut

io
n 

fo
r 

ki
dn

ey
 fa

ilu
re

? 
Is

 k
id

ne
y 

tr
an

sp
la

nt
at

io
n 

a 
be

tte
r 

op
tio

n 
th

an
 d

ia
ly

si
s 

in
 k

id
ne

y 
fa

ilu
re

 p
at

ie
nt

s.
 

 

 
 

 

  Pr
oj

ec
t: 

Pr
ep

ar
e 

a 
re

po
rt

 o
n 

nu
m

be
r o

f 
ho

sp
ita

ls
 in

 w
hi

ch
 d

ia
ly

si
s 

is
 d

on
e 

an
d 

nu
m

be
r o

f p
eo

pl
e 

vi
si

tin
g 

pe
r 

da
y 

an
d 

na
m

e 
of

 th
e 

ho
sp

ita
ls

 
pr

es
en

t i
n 

yo
ur

 d
is

tr
ic

t.T
ab

ul
at

e 
th

e 
da

ta
 a

nd
 d

is
cu

ss
 it

 in
 th

e 
cl

as
s 

 

  

 

Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 

1.
 

H
ow

di
d

th
e

le
ss

on
 g

o?
 

2.
 

W
er

e
th

e
te

ac
hi

ng
 le

ar
ni

ng
 s

tr
at

eg
ie

s
ad

eq
ua

te
?

3.
 

W
er

e
th

e
st

ud
en

ts
 e

ng
ag

ed
?

4.
 

A
re

as
of

im
pr

ov
em

en
t 

5.
 

M
ea

su
re

s
ta

ke
n 

to
 re

fin
e 

th
e

te
ac

hi
ng

-le
ar

ni
ng

pr
oc

es
s.



PE
R

IO
D

 P
LA

N
 1

8 
C

la
ss

: X
 

C
ha

pt
er

: L
ife

 p
ro

ce
ss

es
 

Pe
rio

d:
 1

8/
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To

ta
l n

o.
 o

f p
er

io
ds

: 1
8 

K
ey

 c
on

ce
pt

s:
 E

xc
re

tio
n 

in
 p

la
nt

s,
 O

rg
an

 d
on

at
io

n 
 

Le
ar

ni
ng

 
ou

tc
om

es
 

Te
ac

hi
ng

 le
ar

ni
ng

 p
ro

ce
ss

 
Po

in
te

rs
 fo

r A
ss

es
sm

en
t 

M
at

er
ia

l r
eq

ui
re

d 

                

W
hy

 d
o 

w
e 

pr
od

uc
e 

w
as

te
 

pr
od

uc
ts

 e
ve

ry
da

y 
in

 o
ur

 
bo

dy
? 

W
ha

t k
in

d 
of

 w
as

te
 

m
at

er
ia

ls
 a

re
 g

en
er

at
ed

 in
 

ou
r b

od
y?

 
 A

re
 w

as
te

 m
at

er
ia

ls
 

ge
ne

ra
te

d 
in

 p
la

nt
s 

to
o?

 

H
ow

 is
 m

et
ab

ol
is

m
 

co
nn

ec
te

d 
to

 p
ro

du
ct

io
n 

of
 w

as
te

 m
at

er
ia

ls
? 

 
 



D
iff

er
en

tia
te

s 
ga

se
ou

s,
liq

ui
d 

an
d 

so
lid

 w
as

te
 

pr
od

uc
ts

 in
 th

e 
pl

an
t b

od
y 

H
ow

 p
la

nt
s 

ge
t r

id
 o

f 
th

es
e 

w
as

te
 m

at
er

ia
ls

? 

D
o 

pl
an

ts
 p

ro
du

ce
 w

as
te

 
pr

od
uc

ts
 d

ur
in

g 
its

 li
fe

 
pr

oc
es

se
s?

 

 

W
ha

t a
re

 th
e 

so
lid

, l
iq

ui
d 

an
d 

ga
se

ou
s 

w
as

te
s 

th
at

 
ar

e 
pr

od
uc

ed
 in

 th
e 

pl
an

t 
bo

dy
? 

C
ha

rt
 s

ho
w

in
g 

st
om

at
a 

ht
tp

s:
//y

ou
tu

.b
e/

T8
Kz

Q
EQ

gk
- 

s?
si

=9
A5

frN
B

f3
Ja

pL
Pe

O
 

 
W

ha
t a

re
 th

e 
so

lid
 w

as
te

s 
ge

ne
ra

te
d 

in
 th

e 
pl

an
t 

bo
dy

? 

W
hi

ch
 p

ro
ce

ss
 h

el
ps

 in
 

re
m

ov
al

 o
f g

as
eo

us
 w

as
te

 
fr

om
 th

e 
pl

an
t b

od
y?

 

 

D
oe

s 
va

cu
ol

es
 a

ls
o 

pl
ay

 a
 

ke
y 

ro
le

 in
 th

e 
pr

oc
es

s 
of

 
ex

cr
et

io
n?

 

H
ow

 is
 e

xc
es

s 
w

at
er

 
re

m
ov

ed
 fr

om
 th

e 
pl

an
t 

bo
dy

? 



 

 
 

In
 w

hi
ch

 p
ar

ts
 o

f t
he

 p
la

nt
 

bo
dy

 s
ol

id
 w

as
te

 m
at

er
ia

ls
 

ar
e 

st
or

ed
? 

 H
ow

 a
re

 th
es

e 
w

as
te

s 
re

m
ov

ed
 fr

om
 th

e 
pl

an
t 

bo
dy

? 

 



 

 
 

Pr
oj

ec
t: 

Im
ag

es
 s

ho
w

in
g 

or
ga

n 
do

na
tio

n 
in

 IF
P 

 
C

ol
le

ct
 in

fo
rm

at
io

n 
ab

ou
t 

se
co

nd
ar

y 
m

et
ab

ol
ite

s 
an

d 
th

ei
r e

co
no

m
ic

 im
po

rta
nc

e,
 

ta
bu

la
te

 th
e 

da
ta

 a
nd

 
di

sp
la

y 
it 

in
 th

e 
cl

as
s 

 

  If 
yo

u 
fr

ie
nd

 o
r n

ei
gh

bo
ur

 
is

 s
uf

fe
rin

g 
fr

om
 

m
al

fu
nc

tio
ni

ng
 o

r 
co

m
pl

et
e 

ki
dn

ey
 fa

ilu
re

, 
w

ha
t w

ou
ld

 y
ou

 s
ug

ge
st

 
hi

m
? 

 

 
 

Pr
ep

ar
e 

sl
og

an
s 

on
 o

rg
an

 
do

na
tio

n 
an

d 
di

sp
la

y 
it 

in
 th

e 
cl

as
s 

 St
ud

en
t a

ct
iv

ity
 in

 g
ro

up
s 

Pr
oj

ec
t: 

Pr
ep

ar
e 

a 
re

po
rt 

on
 

ho
sp

ita
ls

 w
he

re
 o

rg
an

 
tra

ns
pl

an
ta

tio
n 

is
 d

on
e 

an
d 

ta
bu

la
te

 th
e 

da
ta

 a
nd

 c
re

at
e 

aw
ar

en
es

s 
am

on
g 

pe
op

le
 

th
ro

ug
h 

ca
m

pa
ig

ni
ng

. 

 



    

 

Te
ac

he
r’s

 R
ef

le
ct

io
ns

: 
 

1.
 

H
ow

 d
id

 th
e 

le
ss

on
 g

o?
 

 
2.

 
W

er
e 

th
e 

te
ac

hi
ng

 le
ar

ni
ng

 s
tra

te
gi

es
 a

de
qu

at
e?

 
  

3.
 

W
er

e 
th

e 
st

ud
en

ts
 e

ng
ag

ed
? 

  
4.

 
Ar

ea
s 

of
 im

pr
ov

em
en

t 
 

5.
 

M
ea

su
re

s 
ta

ke
n 

to
 re

fin
e 

th
e 

te
ac

hi
ng

-le
ar

ni
ng

 p
ro

ce
ss

. 



 
Assess

ment –
 I 

(Nutrit
ion) 

 
Class –

 X 
Lesson

: Life P
rocesse

s 
 

Time: 4
0 Min 

Marks
: 20 

 
1 Mark

 
1) Wh

ich of 
these c

riteria
 determ

ine a li
ving or

ganism
. 

( 
) 

 
i. Mov

ement
 

ii. Resp
iration

 
iii. Nut

rition 
iv.Grow

th and
 Devel

opmen
t 

 
(a) ii &

 iii 
(b) i, ii

, iii & i
v(c) i&

 ii 
(d) onl

y iv 
 

1 Mark
 

2) Wh
at conv

erts, p
artially

 digest
ed foo

d whic
h is ac

idic in
 stoma

ch into
 alkalin

e in th
e smal

l intest
ine? 

  
(a) Bil

e juice
 secret

ed by l
iver 

(b) Pa
ncreat

ic juice
 secret

ed by p
ancrea

s 
(c) Bot

h a & b
 

(d) Int
estinal

 juice b
y Jejun

um an
d Ileum

 
 

1 Mark
 

3) Na
me the

 parts 
labelle

d ‘A’ an
d ‘B’ o

f the g
iven d

iagram
 



Photos
ynthes

is Pigm
ent 

  
1 Mark

 
4) Go

 throu
gh the

 follow
ing ass

ertion
 and re

ason a
nd pic

k out t
he righ

t optio
n from

 the giv
en cho

ices. 
Assert

ion (A
) :Dep

ending
 on the

 comp
lexity 

of the 
carbon

 sourc
es, 

differe
nt orga

nism u
sed dif

ferent 
kinds o

f nutri
tional 

proces
ses 

Reason
 (R) : 

Life on
 earth 

depend
s on ca

rbon b
ased m

olecule
s, 

most o
f these

 food s
ources

 are als
o carbo

n base
d. ( 

) 
 

(a) Bot
h (A) a

nd (R)
 are tru

e and (
R) is th

e corre
ct expl

anatio
n of (A

) 
(b) Bo

th (A) 
and (R

) are tr
ue but

 (R) is 
not the

 correc
t expla

nation
 of (A) 

(c) (A)
 is true

 and (R
) is fals

e 
(d) (A)

 is fals
e and (

R) is tr
ue 

   
5) Ha

ustoria
 of par

asites 
are mo

dified 
( 

) 
 

(a) Roo
ts 

(b) Ste
m 

(c) Lea
ves 

(d) No
ne of t

hese 
1 Mark

 
 

2 Mark
s 

6) Fill
 the giv

en flow
 chart 

with a
ppropr

iate an
swer 

  
Chloro

phyll 
Carote

noids 



  
2 Mark

s 
7) Fin

d out t
he mis

sing P,
 Q, R an

d S sub
stance

s in the
 follow

ing giv
en equ

ation?
 

 
Q 

6CO 2  
+ 

P 
 --------

------
 R

  +
  

S 
+ 6H 2O

 
Sun Lig

ht 
  

3 Mark
s 

8) Wr
ite the

 events
 occur

ring du
ring th

e proc
ess of 

Photos
ynthes

is 
 

3 Mark
s 

9) Illu
strate 

the me
chanis

m taki
ng plac

e when
 

(a) The
 guard

 cells s
well w

hen wa
ter flow

s in the
m 

(b) The
 guard

 cells s
hrink w

hen wa
ter lea

ves the
 cells. 

 
5 Mark

s 
 

10) O
bserve

 the gi
ven di

agram
 and th

e answ
er the 

follow
ing qu

estions
 

 



   
(a) 

Acidic
 mediu

m prov
ided b

y HCl i
n the s

tomac
h kills 

harmf
ul mic

roorga
nism. W

hich ot
her be

nefit is
 facilit

ated b
y 

this ac
idity? 

 
(b) 

Which
 part o

f the S
mall in

testine
 will in

crease
 the su

rface a
rea for

 absorp
tion? 

 
(c) 

Can yo
u nam

e the m
oveme

nt that
 helps 

the bo
lus mo

ves thr
ough e

sophag
us to e

nter in
to stom

ach? 
 

(d) 
State t

he role
 of live

r in the
 digest

ive sys
tem? 

 
(e) 

Place t
he belo

w men
tioned

 proces
s in the

 correc
t form 

Digest
ion ----


 Ingest

ion ----


 Defeca
tion ---

- Ab
sorptio

n 



 
Assess

ment –
 II 

Class –
 X  

Lesson
: Life P

rocess
es 

(Respi
ration)

 
Time: 4

0 Min 
- Mar

ks: 20 
 

1 Ma
rk 

1) Ma
tch the

 Follow
ing 

( 
) 

 
A 

B 
 

1A
TP 

ASp
iracles

2In
sects 

BOx
ygen

3H
aemog

lobin
CEn

ergyC
urrenc

y
 

a) 1-A,
2-B,3-C

 
b)1-C,2

-A,3-B
 

 
c) 1-B

,2-A,3-
C 

d) 1-C
,2-B,3-

A 
 

1 Ma
rk 

 
2) The

 diagra
m sho

ws par
t of the

 huma
n gas e

xchang
e syste

m ( 
) 

what a
re W,X

,Y and
 Z? Sel

ect fro
m the 

given 
option

s. 
 

 
Bronch

usBr
onchio

leLa
rynx 

Trache
a 

(a)
W

X
Z 

Y
(b)

X
Z

Y 
W

(c)
Y

W
X 

Z
(d)

Z
Y

W 
X



 

  
 

2X ½ =
 Marks

 
3) Ide

ntify tr
ue or f

alse in
 the fo

llowin
g state

ments 
(a) Hem

oglobin
 has m

ore aff
inity to

 bind t
o carb

on mo
noxide

 than o
xygen 

(b) Th
e build

 up of 
ethano

l in ou
r musc

les cau
ses cra

mps 
  

1 Ma
rk 

4) Obs
erve th

e follo
wing s

tateme
nts an

d choo
se the 

right o
ption g

iven be
low: 

Assert
ion (A)

: In the
 absen

ce of o
xygen 

the mu
scle ce

lls und
ergoes

 anaer
obic 

respira
tion  

Reason
 (R):  I

n anae
robic r

espirat
ion, py

ruvate
 is con

verted
 into la

ctic aci
d whic

h is al
so thre

e carbo
n 

molecu
le  

 
(a) (A)

 is true
 and (R

) is the
 correc

t expla
nation

 of (A) 
(b) (A)

 is true
 and (R

) is not
 the co

rrect e
xplana

tion of
 (A) 

(c) (A)
 is true

 and (R
) is tru

e 
(d) (A)

 is fals
e and (

R) is fa
lse 

 
1 Ma

rks 
5) Wh

ich of 
the fol

lowing
 anima

ls have
 a syst

em to 
provid

e atmo
spheri

c oxyg
en dire

ctly to
 the bo

dy cell
s ? 

a) Ins
ects 

b) Fish
es 

c) Hum
an bein

g 
d) Frog

s 
 

2 Ma
rks 

6) Rea
d the g

iven p
assage

 and re
lated s

tudy c
oncept

s answ
er the 

follow
ing qu

estions
. 



H
2O

 

1 

3 
4 

Lung c
ancer 

is the m
ost wid

ely kno
wn and

 most 
harmfu

l effect
 of smo

king :9
8% of 

cases a
re asso

ciated 
with 

cigaret
te smo

king. T
he dam

aging 
compo

nents 
of ciga

rette s
moke 

includ
e tar, 

carbon
 mono

xide, n
itrogen

 
dioxid

e, and
 nitric

 oxide
. Many

 of the
se har

mful c
hemica

ls occu
r in gr

eater c
oncent

rations
 in sid

e-strea
m 

smoke
 (pass

ive sm
oking)

 than 
in ma

instrea
m smo

ke (in
haled)

 due 
to the

 prese
nce of

 a filt
er in 

the 
cigaret

te.  
 

A) Wh
y is pa

ssive s
mokin

g more
 dange

rous th
an acti

ve smo
king? 

B) Wh
at are 

the dis
eases c

aused 
due to

 tobacc
o smok

ing oth
er than

 lung c
ancer?

 
1 Ma

rks 
7) Wh

y is the
 rate o

f breat
hing in

 aquati
c anim

als fast
er than

 terres
trial an

imals?
 

2 Ma
rks 

8) Ide
ntify th

e parts
 that co

rrectly
 match

 with t
he des

criptio
n given

 below
 

i) 
Small p

ores p
resent 

in woo
dy plan

ts for 
gaseou

s excha
nge. 

ii) 
Cartila

ginous
 flap. 

iii) 
Contra

ction a
nd rela

xation
 of the

se cha
nges th

e thora
cic vol

ume. 3 Ma
rks 

9) Thr
ee org

anisms
 ate fo

od in t
he form

 of glu
cose an

d the e
nd pro

ducts a
fter re

spirati
on are

 : 
a) Eth

anol +
 CO2  

b) CO2
 + H2O

 c) L
actic a

cid + W
ater 

b) Exp
lain ho

w is th
is poss

ible? 
5 Mark

s 
10)  Co

mplete
 the gl

ucose 
breakd

own p
athway

 in cas
e of ae

robic r
espirat

ion by
 filling

 the bl
anks 

In cyto
plasm  Glucos

e 
+ 

  
+ 

+ 
   

**
**

**
**

**
**

**
**

**
**

**
**

G
O

O
D

 L
U

C
K*

**
**

**
**

**
**

**
**

**
**

**
* 

 

5 
En

er
gy

 

2 



Assess
ment –

 III 
(Trans

portati
on) 

Class –
 X 

Lesson
: Life P

rocesse
s 

 
Time: 4

0 Min 
Marks

: 20 
 

1 Mark
 

1) Wh
at prev

ents ba
ckward

 flow o
f blood

 inside
 the he

art dur
ing con

tractio
n ( 

) 
(a) Val

ves in 
Heart 

(b) Th
ick wa

lls of V
entricl

es 
(c) Thi

n walls
 of Atri

a 
(d) All

 the ab
ove 

 
1 Mark

 
 

2) Wh
ich cha

mbers
 of hum

an hea
rt cont

ains ox
ygenat

ed blo
od 

( 
) 

 
(a) Lef

t Atriu
m and 

Left Ve
ntricle

 (b)
 Left A

trium a
nd Rig

ht Ven
tricle 

(c) Rig
ht Atri

um and
 Left V

entricl
e (d) R

ight At
rium a

nd Rig
ht Ven

tricle 
 

1X2=2
 Marks

 
3) Ide

ntify tr
ue or f

alse in
 the fo

llowin
g state

ments 
 

(a) Blo
od has

 platele
t cells 

which 
form a

 clot at
 the sid

e of inj
ury 

(b)  Tra
nsloca

tion of
 substa

nces ta
kes pla

ce in th
e sieve

 tubes 
in dow

nward
 

directi
on onl

y 
 

1 Mark
 

4) Ob
serve t

he foll
owing 

statem
ents an

d choo
se the 

right o
ption g

iven b
elow: 

Assert
ion (A)

: All th
e arter

ies car
ry oxy

genate
d bloo

d from
 the he

art 
to vari

ous org
ans. 

Reason
 (R): 

Pulmo
nary v

ein car
ries de

oxygen
ated bl

ood to
 the 

Heart 



 
(a) (A)

 is true
 and (R

) is the
 correc

t expla
nation

 of (A) 
(b) (A)

 is true
 and (R

) is not
 the co

rrect e
xplana

tion of
 (A) 

(c) (A)
 is true

 and (R
) is tru

e 
(d) (A)

 is fals
e and (

R) is fa
lse 

 
2 Mark

s 
5) Ho

w is do
uble ci

rculati
on diff

erent f
rom si

ngle ci
rculati

on? 
  

2 Mark
s 

6) Vei
ns are 

thin w
alled t

han ar
teries?

 Justify
. 

 
3 Mark

s 
7) Blo

od is a
 Fluid 

Conne
ctive t

issue. 
Explai

n? Giv
e a few

 examp
les of b

lood re
lated d

isorde
rs. 

 
3 Mark

s 
8) De

scribe 
how tr

anspir
ation s

upport
s upwa

rd mov
ement

 of wat
er in p

lants 
 

5 Mark
s 

9) Ide
ntify a

ny five
 parts 

in the 
given d

iagram
 and m

ention
 their f

unction
s? 

  



Assess
ment –

 IV 
(Excre

tion) 
 

Class –
 X 

Lesson
: Life P

rocesse
s 

 
Time: 4

0 Min 
Marks

: 20 
  

1) Str
uctura

l and F
unctio

nal uni
ts of Ki

dney 
( 

) 
 

(a) Ne
uron 

(b) Ne
phridia

 (c) Ne
phron 

(d) Alv
eoli 

1 Mark
 

  
2) Ch

oose th
e incor

rect pa
ir 

 
(a) Ult

rafiltra
tion - G

lomeru
lus 

(b) Sto
rage o

f urine
 – Urin

ary Bla
dder 

(c) Re
absorp

tion – 
PCT 

(d) Con
centra

tion of
 Urine 

– Ureth
ra 

1 Mark
 

 
1 Mark

 
3) Ass

ertion 
(A): Ar

itificia
l kidne

y is a d
evice u

sed to 
remov

e nitro
genous

 waste
 produ

cts fro
m the 

blood 
throug

h dialy
sis 

Reason
 (R): 

Reabso
rption

 does n
ot occu

r in art
ificial k

idney 
 

(a) (A)
 is true

 and (R
) is the

 correc
t expla

nation
 of (A) 

(b) (A)
 is true

 and (R
) is not

 the co
rrect e

xplana
tion of

 (A) 
(c) (A)

 is true
 and (R

) is tru
e 

(d) (A)
 is fals

e and (
R) is fa

lse 
 

1 Mark
 



U
rin

e 

4) Ch
oose th

e corre
ct path

 of urin
e in ou

r body
 

(a) Kid
ney – U

reter –
 Ureth

ra – Ur
inary B

ladder
 

(b) Kid
ney – U

rinary
 Bladd

er – Ur
eter – 

Urethr
a 

(c) Kid
ney – U

reter –
 Urinar

y Blad
der – U

rethra 
(d) Kid

ney – U
rethra

 – Urin
ary Bla

dder –
 Ureter

 
 

1 Mark
 

5) Th
e bunc

h of bl
ood ca

pillarie
s in th

e neph
ron is 

  
2 Mark

s 
6) Ho

w are 
unicell

ular or
ganism

s differ
ent fro

m mul
ticellul

ar orga
nisms 

in thei
r mode

 of exc
retion 

    
2 Mark

s 
7) Fill

 the bo
xes wi

th com
ponen

ts of ur
ine? 

 
3 Mark

s 
8) If a

 perso
n is su

ffering
 from k

idney f
ailure.

 Whom
 he wil

l consu
lt and 

what d
oes the

 doctor
 sugge

st him?
 

 
3 Mark

s 
9) Ho

w do p
lant ge

t rid of
 their e

xcreto
ry prod

ucts? 



 
5 Mark

s 
10) Id

entify 
the pa

rts of t
he give

n diagr
am and

 menti
on the

ir func
tions? 
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   A
im

s 
o

f 
E

d
u

ca
ti

o
n

: 

1
. 

R
a

ti
o

n
a

l 
th

o
u

g
h

t 
a

n
d

 I
n

d
e

p
e

n
d

e
n

t 
th

in
k

in
g

 

2
. 

H
e

a
lt

h
 a

n
d

 w
e

ll
b

e
in

g
  

3
. 

D
e

m
o

cr
a

ti
c 

a
n

d
 c

o
m

m
u

n
it

y
 p

a
rt

ic
ip

a
ti

o
n

  

  A
im

s 
o

f 
S

ci
e

n
ce

 E
d

u
ca

ti
o

n
: 

 

1
. 

S
ci

e
n

ti
fi

c 
u

n
d

e
rs

ta
n

d
in

g
 o

f 
th

e
 n

a
tu

ra
l 

a
n

d
 p

h
ys

ic
a

l w
o

rl
d

: 


 

S
tu

d
e

n
t 

d
e

ve
lo

p
s 

sc
ie

n
ti

fi
c 

u
n

d
e

rs
ta

n
d

in
g

 t
h

ro
u

g
h

 s
p

e
ci

fi
c 

o
b

se
rv

a
ti

o
n

s,
 q

u
e

st
io

n
s,

 e
xp

e
ri

m
e

n
ts

, 
p

ri
n

ci
p

le
s 

a
n

d
 c

o
n

ce
p

ts
. 

2
.C

a
p

a
ci

ti
e

s 
fo

r 
sc

ie
n

ti
fi

c 
in

q
u

ir
y

: 

●
 

 S
tu

d
e

n
t 

p
u

ts
 f

o
rt

h
 h

y
p

o
th

e
se

s,
 p

re
d

ic
ti

o
n

s 
a

n
d

 a
n

a
ly

se
s 

a
n

d
 e

v
a

lu
a

te
s 

si
tu

a
ti

o
n

s 
a

n
d
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ra

w
s 

lo
g

ic
a

l c
o

n
cl

u
si

o
n

s 
fu

n
d

a
m

e
n

ta
l 

to
 t

h
e

 

le
a

rn
in

g
 o

f 
sc

ie
n

ce
. 

3
. 

In
te

rd
is

ci
p

li
n

a
ry

 u
n

d
e
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ta

n
d

in
g

 b
e

tw
e

e
n

 s
ci

e
n
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 a

n
d

 o
th

e
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cu
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ic
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r 

a
re

a
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●
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tu
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n
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a
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e
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4
. 

C
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a
ti

v
it

y
: 

●
 

 S
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d
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v
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lo
p
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