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Competence Objectives S/topic N"’. of Teaching activities Learning activities T/L aids References Assessment
e periods Remarks
k
-Using guiding Verma, P & Pandey,
By the e.nd of thI'S questions, to l|3 gog(s)):cl:olczjgé: Is a pupil able to
sub-topic, a pupil -To guide pupils to discuss in groups ndia:>. al_rld identify vascular
should be able to observe the structures of and present in a Microscope company tissues in plants,
identify vascular tissues vascular/ conducting plenary session the .slides, c bell AN dv.ascrlbe. vascular
in plants, describe tissues using adaptation of M'CFOS_COPQ, a;mdaergc;B. J.and tlSdSLrj\es 'nhp|a“t5
vascular tissues in Transportati charts/diagram/picture/mi vascular tissues. Charts, Diagrams Mitchell G. L and how they are
plants and how they 1 on in plants 8 - showing vascular itchell &. N adapted to their
By the end of danted to thei croscope slides. To brainst tissues and (1999); l?lo/ogy (5 function, and
this topic, a are a ap-e o their -To ra.lns orm on videos relating Ed). C.a||f0m|a. An distinguish
pupil should function, and -To lead plenary discussion the differences to transport in Imprint of Adson between active
have ability to distinguish between on passive and active between passive plants. Wesley Longman, and passive
demonstrate active and passive transport in plants. and active Inc transport in
appropriate transport in plants. transport. plants?
use of - Davis, W &
biological “Using guiding Solc;;wo‘r/w‘} EIS9JZ9);
e World o
k::xl:;tgse, questions, to Biology; USA
principles and ] describe the -Diagram/charts McGraw-Hill, Inc.
skills in By.the end 'of this sub To guide pupils to Symplasmic, /simula.tions Isa p.upil able to
evaluatingthe | topic, a pupil should be observe vacuolar and showing -D.J. Taylor, N.P.O describe paths of
roles of various able to describe paths charts/diagrams/slides apoplasmic path movement of Green & G.W. stout movement of
transportation of movement of water g water and . . water and
) Movement showing movement of way. K (1984): Biological K
rocesses in B : g mineral salts mineral salts
p and mineral salts across of materials ) science: U.S.A:
plants and ) 2 8 water and mineral salts across the root. tUSA: across the root
" . the root (Symplasmic across the -To observe Cambridge .
animals and in | g root across the root and hart/di / 8 (Symplasmic
solving various vacluo ar. a)n g . discuss movement of .ct ar Izg?m -Videos showing university vacuolar and
apoplasmic) an icture and discuss i
problems pl p th le of water and mineral salts P th le of mtov<.2n|1ent of ap?p.la:}:mc) Tndf
explain the role o eroleo materials across : explain the role o
related to cp ; § across the root. ) ) the root ~Cecie, 5 (1991). cgs arian strip?
tf'anzp?lrt?;lon asparian strip. casparian strip. Biology concepts p o
in daily life.
v Tod th and applications.
-To draw the
California.
casparian strip. Wadsworth
By the end of this Upward -To guide pupils to -Beaker publishing Is a pupil able to
subtopic, a pupil should movement perform an experiment on -In groups using Transparent explain the path
be able to explain the of water and g capillarity. guiding questions, plastic tube company. of upward
th of d 3 mineral to discuss the path dli transport of
path or upwar -To lead plenary discussion of upward seedlings -Glenn Toole & water and
salts. -Commelina leaf

transport of water and

on forces governing

Susan Toole (1987).

mineral salts,
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k
mineral salts, describe upward movement of movement of water -Microscope Understanding describe the
the forces governing water and mineral salts and mineral salts. slide, Slide cover, Biology. United forces governing
the upward movement (capillarity, root pressure ) ) ) Charts showing Kingdom: Nelson the upward
of water and mineral and transpiration pull). -Pupils to discuss in opening and Thornes Ltd movement of
salts, outline the groups the closing of water and
g -To guide pupils to mechanism of g v p & Pand mineral salts,
mechanism of stomata conduct an experiment of closing and stomata. ;r?&’)o B aln e?/, outline the
opening and closing opening and closing of opening of -Charts/picture I (d ) S).Chlo odgg' mechanism of
(basing on osmotic stomata. stomata. -Photographs/di nclc?r;w .an al_rld stomata opening
pressure differences agrams showing pany and closing
theory), explain the -To lead plenary discussion -Pupils to the effect of (ba.smg on
effects of transpiration on the effects of brainstorm on the transpiration in - Campbell. A.N osmotic pressure
in ol p transpiration in plants. effects of | and Reece B. J and differences
. !n P f_mts an transpiration on plants. Mitchell G. L . theory), explain
distinguish between “To guide pupils to discuss plants (1999); Biology (5* the effects of
transpiration and in groups the differences Ed). California. An transpiration in
guttation. between transpiration and Imprint of Adson plants and
guttation. Wesley Longman, distinguish
Inc between
transpiration and
- Davis, W & guttation?
-To guide pupils to _Charts Solomon, E (1979);
By the end of this observe chart/ diagram | . _Diagrams ;hel World of
sub-topic, a pupil and identify the path of _' n igrour: 0 -Pictures McéoraovgflliiiLljlsIA;c Is a pupil able to
should be able to manufactured food along Y'Sua |z? charts/ -Microscope P identify the path
identify the path of Translocatio phloem. illustrations and Slide | of manufactured
i h -D.J. Taylor, N.P.O R
manufactured food and 4 manEfZZture 6 decuss! ef -Plant tissues Green & G.W. stout food T1nd 'expla;n
: . K i i t t . ) W mechanism o
explain mechanism of d Food To lead plenary discussion ransport o -videos showing e ¢
00 on mechanism of manufactured food ) (1984): Biological transport o
transport of i blant the translocation science: U.S.A: manufactured
in plants. FUSA
manufactured food transport Of manufactured P of the Cambridge food materials?
materials. food in plants. manufactured N
university
food
By the end of this -Charts ; i
Y ) . -To observe charts/ ) ~Cecie, 5 (1991). Is; pup.ll!)alzLe t°
subtopic, a pupil should diagram/pictures -Pictures Biology concepts tescrl e t:
be able to describe the To guide pupils to microscope slides . and applications. sdljucture oI
structure of cardiac i - of cardiac muscle -Diagram of California car .|a§ mu§c es,
T describe the adaptations . . cardiac muscles : distinguish
muscles, distinguish ) ) and discuss their Wadsworth
of cardiac muscles to their between open
between open and structures. o
; : functions. -Microscope publishing and closed
closed circulation 1 Transport in 10 To observe slides company. circulation
systems, differentiate vertebrates . . . systems,
. -To guide pupils to charts/diagrams/ _ differentiate
between .smgle and differentiate between microscope slides -Microscope -Glenn Toole & between single
double circulatory foetal and adult blood and discuss with ) Susan Toole (1987). dd blg
systems and explain the ) ) examples, open -Diagram and Understanding and double
. circulation. models showing ) ) circulatory
differences between and closed
) open and closed Biology. United systems and
foetal and adult blood circulatory systems. P ; . ;
Kingdom: Nelson explain the

circulation.

Thornes Ltd

differences
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k
-To visualize circulation between foetal
charts/diagram of systems. and adult blood
single and double circulation?
. -Diagrams
circulatory systems
. models charts
e.g. Fish, human howi
) ) showing
and discuss their circulatory
differences. systems of fish
-To search and human.

information on
foetal and adult
blood circulation of
mammals.

-Models showing
foetal and adult
blood
circulation.

END OF TRANSPORTATION TOPIC
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k
- Using guiding N
i -Charts
. questions, to
By the end of this sub Verma, P & Pandey, .
topic, a pupil should be ok.)serve ; -Diagrams B (2000): Biology: Is a pupil able to
bI' t lain th -To guide pupils to carry chart/wdfso/dlagra India: S. Chand & explain the events
avie fo expiain the out experiments to show ms and discuss the i company Ltd that take place
events that take place o P T events that take -Videos and during mitotic
. o 2 Mitosis 8 stages of mitosis in cells. lace durin Models that
during mitotic stages p g h stages and
and illustrate stages of mitotic stages. show events - Campbell. A. N illustrate stages of
that take place and Reece B. J and mitosis in plant
mitosis in plant and Toillustrate stages during mitotic Mitchell G. L > p
. 8 ) " and animal cells?
animal cells. o stages. (1999); Biology (5
of mitosis in plant , :
. Ed). California. An
and animals cells. .
By the end of Imprint of Adson
this topic, a -In groups to Wesley Longman,
pupil should obse.rve Inc
have abilityto | By the end of this sub charts/diagrams Is a pupil able to
demonstrate topic, a pupil should be -To lead plenary session and discuss various Charts /diagram - Davis, W & describe various
appropriate able to describe various on patterns of g.rowth in pat.terrlls of gro(\;vth showing various | Solomon, E (1979); patterns of
use of patterns of growth in ) Growth 6 plants and animals. inp z?nts an patterns of The World of growth in plants
biological ; patterns animals. ) Biology: USA and animals and
& plants and animals and . e growth in plants ay; ) )
knowledge, ) . -To guide pupil to interpret and animals McGraw-Hill, Inc. interpret various
concepts, interpret various types growth curves. -In groups to plot types of growth
principles and of growth curves. and |:terpret -D.J. Taylor, N.P.O curves?
ills i rowth curves.
evalsllj(:laltlisnmthe growth curv Green & G.W. stout
roles of vagrious (1984): Biological
-In group to i
growth and observe science: U.S.A:
development . . Cambridge
A diagram/pictures / . kK
processes in . . university
plants and video and discuss -Microscope
animals and in apical meristematic .
i . . ) -Cecie, S (1991).
solving various By the end of this sub “To guide pupils to tissues and discuss | -Prepared slides/ Biolo ccince 2_5 -Is a pupil able to
problems topic, a pupil should be conduct a practical its roles in primary specimens of o 9y P P explain the role of
related to able to explain the role b t' o growth. meristematic and applications. apical meristem
) . observation of apica iforni N
growth and of apical meristem in Primary and Vt ! et pi tissues California. in primary
i meristematic tissue ;
devglqlprlr?fent n primary growth, secondary -To conduct a Wadsworth growth, describe
aily life. -
v describe the role of 3 Growth in 8 . . - practical -Diagrams publishing the rolg of IaFeraI
) -To guide pupils to visit compan meristem in
lateral meristem in Angiosperm . . observation of pany.
outside environment to secondary growth
secondary growth and s lateral -Real plants and explain the

explain the origin of
lateral branches and
lateral roots.

observe real plants and
discuss the origin of lateral
branches and lateral roots.

meristematic
tissues.

-To discuss the
lateral
meristematic tissue
and its roles in
secondary growth.

-Charts showing
meristematic
tissues

-Glenn Toole &
Susan Toole (1987).
Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

origin of lateral
branches and
lateral roots?
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-To observe seeds Is a pupil able to
By the end of this sub and bréinStorm the explain the
topic, a pupil should be -To lead plenary discussion meaning Of, Se,e_d concept of seed
bi lain th dormancy, viability p P
able to explain the on the concept of seed and its significance. ormancy an
concept of seed 4 dormancy and viability. viability, describe
dormancy and viability, t -Using guiding Various types and causes
describe types and h Seed -Through questions and questions, to seeds/variety of of seed
causes of seed - dormancy 6 answers, to guide pupils to discuss types and seeds. dormancy,
dormancy, suggest 5 and viability discuss in a plenary causes of seed suggest ways of
t .
-Pictures overcoming seed

ways of overcoming
seed dormancy and
propose factors that
govern seed viability.

session ways of
overcoming seed
dormancy.

dormancy.

-To discuss and
presents the factors
which govern seed
viability.

dormancy and
propose factors
that govern seed
viability?

END OF GROWTH AND DEVELOPMENT TOPIC
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By the end of
this topic, a
pupil should
have ability to
demonstrate
appropriate
use of
reproduction
knowledge,
concepts,
principles and
skills in solving
various
problems
related to
reproduction in
daily life.

W
Objectives € S/topic Nolcf Teaching activities Learning activities T/L aids
) e P periods 8 g
k
-To lead pupils to discuss -To observe
and present in plenary charts/diagrams/mi
session the events that croscopic slides
takes place during meiosis S:qz‘_’g;fiapgl:;tzf
; josis i
By the end of this sub in plant and animal cells. d animal cell
topic, a pupil should be ; : and animai cefls.
4 Pupils to illustrate stages
able to acFount for the of meiosis in plants and -Pupils in groups to -Microscopic
events which take place animal cells. discuss slides showing
during meiosis, significances of e
. oo stages of meiosis
illustrate stages of -Using guiding questions, meiosis in sexually
meiosis in plants and in groups to discuss how reproducing
. . o . organisms. .
animal cells, explain the meiosis relates with & -Charts/diagram
significances of meiosis 1 Meiosis 8 isi .
. g | - gametogenesis in plants - In groups to s showing
in sexually reproducing and animals. observe charts/ o
organisms, explain the diagrams/microsco meiosis and
similarities and pe slides showing mitosis
differences between stages of mitosis . .
- - - microscopic
meiosis and mitosis and and meiosis.
relate meiosis to . i slides
gametogenesis in both _Us_mg sul 'T‘g
| 4 animal questions pupils to
plants and animals. compare and
contrast meiosis
and mitosis.
-To guide pupils to discuss -Charts/
in groups and presents in diagrams/ model
a plenary session, the Using guiding showing thfe
concept of double questions, in pro.c.ess.o
. fertilizati di ) fertilization
By the end of this sub ertilization and its groups to discuss microscope
topic, a pupil should be consequences. and presents in slides
able to describe events plenary session the
leading to fertilization, events leading to - Charts showing
explain the concept of 5 Fertilization g fertilization. changes which
double fertilization and in plants foci.l:.r a:fcer
ertilization
account for the changes -To observe charts/ . .
) ) diagram/ microscopic
which occur in the lagra slides
microscopes slides
flower after : X
. and discuss in .
fertilization. -Microscope.

groups the changes
which lead to
formation of fruit.

Verma, P & Pandey,
B (2000): Biology:
India: S. Chand &

company Ltd

- Campbell. A. N
and Reece B. J and
Mitchell G. L
(1999); Biology (5"
Ed). California. An
Imprint of Adson
Wesley Longman,
Inc

- Davis, W &
Solomon, E (1979);
The World of
Biology; USA
McGraw-Hill, Inc.

-D.J. Taylor, N.P.O
Green & G.W. stout
(1984): Biological
science: U.S.A:
Cambridge
university

-Cecie, S (1991).
Biology concepts
and applications.
California.
Wadsworth
publishing
company.

-Glenn Toole &
Susan Toole (1987).
Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

Is a pupil able to
account for the
events which take
place during
meiosis, illustrate
stages of meiosis
in plants and
animal cells,
explain the
significances of
meiosis in
sexually
reproducing
organisms,
explain the
similarities and
differences
between meiosis
and mitosis and
relate meiosis to
gametogenesis in
both plants and
animals?

Is a pupil able to
describe events
leading to
fertilization,
explain the
concept of double
fertilization and
account for the
changes which
occur in the
flower after
fertilization?
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T/L aids

References
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Remarks

By the end of this sub
topic, a pupil should be
able to explain the
events which lead to
the formation of
endospermic and non
endospermic seed.

Fruit and
seed
developmen
t

-To guide pupils to discuss
and presents the
formation of endospermic
and non- endospermic
seed.

-To discuss and
presents the
formation of

endospermic and
non- endospermic
seed

Charts showing
endospermic
and non
endospermic
seeds.

By the end of this sub
topic, a pupil should be
able to explain the
concept of alternation
of generation and
describe the
generalized life cycles
of Bryophytes,
pteridophytes and
angiosperms.

Life Cycles of
Selected
Plants

-To lead plenary discussion
on the concept of
alternation of generation.

-To lead plenary discussion
on the generalized life
cycle of bryophytes,
pteridophytes and
angiosperms.

-To brainstorm on
the concept of
alternation of the
generation.

-To visualize
charts/diagram of
generalized life
cycles of
Bryophytes,
pteridophytes and
angiosperms.

-Charts
-Diagrams
-illustrations

By the end of this sub
topic, a pupil should be
able to explain the
concept of
menstruation and
oestrus cycle, illustrate
the stages of menstrual
and oestrus cycle,
explain hormones
controlling menstrual
and oestrus cycles and
distinguish
menstruation from
Oestrus.

Menstruatio
nand
Oestrus

-To lead plenary discussion
on the meaning and
importance of
menstruation and oestrus
cycle.

-To lead pupils in groups
to discuss the differences
between menstruation
and oestrus.

-Using guiding questions,
to lead pupils in groups to
discuss and present
hormones controlling,
menstrual and oestrus
cycle and its role.

-To brain storm the
meaning of
menstruation and
oestrus cycle.

-To visualize
charts/diagram/
picture/ models

showing stages of
menstrual and

oestrus cycle and

illustrate stages of
menstrual and
oestrus cycle.

Charts, models
and videos
showing
menstruation
and oestrus
cycle.

By the end of this sub
topic, a pupil should be
able to explain the
events which
compromise the
mechanism of
fertilization, explain the

Fertilization
and Zygote
Developmen
tin Mammal

-To guide pupils to discuss
in groups and present in
plenary session on events
which compromise
mechanism of fertilization.

-To brainstorm on
events which
compromise
mechanism of
fertilization.

-To observe charts/
microscope

-Charts

-Video film
showing
mechanism of
fertilization

Verma, P & Pandey,
B (2000): Biology:
India: S. Chand &

company Ltd

- Campbell. A. N
and Reece B. J and
Mitchell G. L
(1999); Biology (5"
Ed). California. An
Imprint of Adson
Wesley Longman,
Inc

- Davis, W &
Solomon, E (1979);
The World of
Biology; USA
McGraw-Hill, Inc.

-D.J. Taylor, N.P.O
Green & G.W. stout
(1984): Biological
science: U.S.A:
Cambridge
university

-Cecie, S (1991).
Biology concepts
and applications.
California.
Wadsworth
publishing
company.

-Glenn Toole &
Susan Toole (1987).
Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

-Is a pupil able to
explain the events
which lead to the
formation of
endospermic and
non endospermic
seed?

-Is a pupil able to
explain the
concept of

alternation of
generation and
describe the
generalized life
cycles of
Bryophytes,
pteridophytes
and angiosperms?

-Is a pupil able to
explain the
concept of

menstruation and

oestrus cycle,
illustrate the
stages of
menstrual and
oestrus cycle,
explain hormones
controlling
menstrual and
oestrus cycles and
distinguish
menstruation
from Oestrus?

-Is a pupil able to
explain the events
which
compromise the
mechanism of
fertilization,
explain the
importance of
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k
importance of Using guiding questions slides/video film/ fertilization,
fertilization, describe pupils to discuss the models showing describe the
the developmental importance of fertilization. developmental developmental
. changes which take changes which
changes which take L i .
I . t t -To lead pupils in groups place in zygote up take placeina
ace in a zygote up to
P | ve F; to discuss and present in to gastrula. zygote up to
gz-lls'trut: stag(:)an . plenary session the Verma, P & Pandey, gastrulzla stag: and
explain the embryonic R . Bi . i
p y . developmental changes To observe B (2.000). Biology: explain t e
membranes and their hich tak | . diagrams/ India: S. Chand & embryonic
roles. which takes place In charts/video company Ltd membranes and
zygote to gastrula stage. ) ) . their roles?
film/microscopic
. . - Campbell. A. N
- To lead pupils to discuss slides and discuss and Reece B. J and
in groups the embryonic the embryonic Mitchell G. L
membrane and its roles. membrane and its (1999); Biology (5"
role. Ed). California. An
Imprint of Adson
By the end of this sub To brainstorm on Wesley Longman, -Is a pupil should
topic, a pupil should be -To guide pupils to discuss events that lead Chart Inc be able to
; i -Charts
able to accounts for the and presents in plenary into birth. accounts for the
events that lead into Birth 6 session the events that ) -Diagrams - Davis, W & eyents Fhat lead
birth and explain th . ) To discuss and Solomon, E (1979); into birth and
irth and exp alIt\ e lead into birth. present in plenary -Models The World of explain the causes
causes of multiple the causes of Biology; USA of multiple
births. multiple birth. McGraw-Hill, Inc. births?
By the end of this sub -To guide pupils to discuss -To observe
topic, a pupil should be in groups the meaning and | charts/diagrams/pr -Models Isa pup.ll able to
able to explain the importance of eserved specimen preserved explalntthtfe
: concept o
concept of metamorphosis. showing specimens of P .
| metamorphosis,
metamorphosis, . ) metamorphosis. se.ectTd distinguish
distinguish between " les of -To guide pupils to animas. between
complete and Li g (I:yctefjo g illustrate the life cycle of -To observe Chart complete and
electe ; -Charts -
incomplete 4 Animals housefly, toad/frog and charts/diagrams/ incomplete
metamorphosis and mouse. pre-.served -Diagrams metamorphosis
illustrate the life cycl specimens of howing if and illustrate the
illustrate the life cycles selected animals showing life life cycles of
of housefly, cockroach, and discuss the cycle of housefly, housefly,

toad/ frog and mouse.

differences
between complete
and incomplete
metamorphosis.

cockroaches and
toad

cockroach, toad/
frog and mouse?

END OF REPRODUCTION TOPIC
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By the end of
this topic, a
pupil should
have ability to
demonstrate
appropriate
use of genetics
knowledge,
concepts,
principles and
skills in solving
various
problems
related to
genetics in
daily life.

and discuss the

W
Objectives € S/topic Nolcf Teaching activities Learning activities T/L aids
) e P periods 8 g
k
-In groups to
observe charts/
microscope slides/
lead i di photographs of
'Tg ea pu?' s tlo |scushs hereditary -Charts, models,
By the end of this sub an . presentin p enar.y the materials. picture
. . evidence that hereditary microscope
topic, a pupil should be materials are located in . - .
-Using guiding slides
able to show that the nucleus g
. . ’ questions, to photographs
hereditary materials are . . .

) X discuss in groups showing
located in the nucleus, -To lead a plenary se§S|on and present in hereditary
describe properties of 1 Hereditary 1 ontypes of genetic plenary session the materials

genetic materials, Materials materials. general properties
enumerate types of i i of genetic —Charts/models/
genetic materials and .'TO lead pupils to d'SCl_JSS materials. video showing
) _ in groups and presenting genetic
describe the chemical . . . X R
ition of " in a plenary discussion the -To brainstorm on materials.
composition of genetic chemical composition of | the types of genetic
material. genetic material. materials -Models of DNA
and RNA.
-To observe charts/
diagrams/ models
of genetic
materials.
By the end of this sub -In groups to
topic, a pupil should be observe
able to identify types of mo:els/plct:refs/
RNA and describe P ot.ograp (,)
f each genetic materials
structure of each types and identify the Models
of RNA. _ _ types of
-To guide pupils to draw Ribonucleic acid ) )
-Picture/video
the structure of tRNA, (tRNA, rRNA and
1 RNA 6 photograph
rRNA and mRNA. mRNA )
showing types of
RNA.
-In groups to
observe diagram/
model/
photographs of
structures of tRNA,
rRNA and mRNA.
By the end of this sub -To lead pupils to discuss -Models
R . . L -In group to .
topic, a pupil should be N in groups the significance observe models/ -Diagrams,
able to describe the (0] of DNA replication. ictures/ models and
structure of DNA \ DNA 10 -To guide pupils to discuss P photograph
R . A photograph of .
molecule, explain the E in groups and present in enetic materials showing DNA
mechanism of DNA M plenary session the & molecule.
B

replication and its

meaning and

Verma, P & Pandey,
B (2000): Biology:
India: S. Chand &

company Ltd

- Campbell. A. N
and Reece B. J and
Mitchell G. L
(1999); Biology (5"
Ed). California. An
Imprint of Adson
Wesley Longman,
Inc

- Davis, W &
Solomon, E (1979);
The World of
Biology; USA
McGraw-Hill, Inc.

-D.J. Taylor, N.P.O
Green & G.W. stout
(1984): Biological
science: U.S.A:
Cambridge
university

-Cecie, S (1991).
Biology concepts
and applications.
California.
Wadsworth
publishing
company.

-Glenn Toole &
Susan Toole (1987).
Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

-Is a pupil able to
show that
hereditary

materials are
located in the
nucleus, describe
properties of
genetic materials,
enumerate types
of genetic
materials and
describe the
chemical
composition of
genetic material?

-Is a pupil able to
identify types of
RNA and describe
structure of each
types of RNA?

-Is a pupil able to
describe the
structure of DNA
molecule, explain
the mechanism of
DNA replication
and its
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k
significance, explain the characteristics of genetic structure of DNA -Charts/Diagram significance,
concept of genetic code code. molecule. s showing explain the
and describe the -To guide pupils to discuss -To draw structure genetic code. concept of
process of protein in groups and present in of DNA molecule. Charts genetic code and
synthesis. plenary the stages of -In groups to -Pictures describe the
protein synthesis. observe Photograph Verma, P & Pandey, process of protein
charts/diagram/ showing the B (2000): Biology: synthesis?
photograph of DNA process of India: S. Chand &
and discuss the protein synthesis company Ltd
mechanism of DNA
replication. - Campbell. A. N
-To observe chart/ and Reece B. J and
picture/ Mitchell G. L
photograph (1999); Biology (5%
showing the ) Ed). California. An
process of protein Imprint of Adson
synthesis. Wesley Longman,
By the end of this sub -To lead pupils to presents -To search Inc
topic, a pupil should be their findings' in a plenary informati.on on Is a pupil able to
able to explain the session. factors wP,nch lead - Davis, W & explain the
factors which lead to ) . to .Nler.1de| S success Solomon, E (1979); factors which lead
, . -To guide pupils to carry in his breeding -Pea plants/ del’
Mendel’s success with ) . ize plant The World of to Mendel’s
out experiments to experiment. maize plan . . ith hi
his breeding ) Biology; USA success with his
demonstrate Mendel’s . .
: . . McGraw-Hill, Inc. breeding
experiments, carry out first and second laws of -In groups to -Maize corb experiments
monohybrid and inheritance. discuss Mendel’s 1% t ’
I . d 2™ law of Video showin -D.J. Taylor, N.P.O carry ou
dihybrid experiments to an awo : g monohybrid and
demonstrate Mendel’s -To organize a study visit inheritance basing experiments Green & G.W. stout dihybrid
. i d trati : Bi T .
1 and 2™ law of Mendelian t.o 2 .research centre/ ongbzerv.atlogs M:nmd?srl"ss T:t I;ngd (192,;4)' Biological experiments to
inheritance, explain the 2 Principle of 10 institute to observe mace during the ond | ¢ science: U.S.A: demonstrate
) Inheritance. expressed and suppressed experiments. ) ?W o Cambridge Mendel’s 1% and
concept of dominance characters among inheritance. university 2 aw of
and recessiveness and organisms. . -In groups to inheritance,
illustrate and interpret discuss the concept -Charts explain the
. _ f ; f domi d -Cecie, S (1991).
monohybrid and To guide pupils to of dominance an _ _ concept of
dihybrid crosses. illustrate and interpret recessiveness. -Genetic Biology concepts dominance and
monohybrid and dihybrid dlagraLns which and applications. recessiveness and
crosses. -In groups to Sh C;\A{d g California. illustrate and
discuss the (TE”E :j/ ridan Wadsworth interpret
meaning of fybrid crosses. publishing monohybrid and
monohybrid and company. dihybrid crosses?
dihybrid crosses
-Glenn Toole &
By the end of this sub i - -To discuss the -Video/charts Susan Toole (1987). -Is a pupil able to
topic, a pupil should be Non-Mendel O'bTSZ:Irfir;z:eelifs‘x;’:';:s concept of showing Understanding explain the
able to explain the inh Ia: 10 and suppressed characters q |nc.omplete d orgamsr.ns Biology. United i concelptt
concept incomplete nheritance among organisms. ommar.1ce an fexpressmg Kingdom: Nelson |nt{omp ete
co-dominance. incomplete dominance and

dominance and

dominance and

Thornes Ltd

co-dominance

Page 10 of 18




W
Competence Objectives € S/topic Nolcf Teaching activities Learning activities T/L aids References Assessment
P ) e P periods 8 g Remarks
k
co-dominance, describe -To guide pupils to carry out -To brainstorm on co- dominance describe gene
gene interactions and incomplete and co- the meaning of characters. interactions and
explain with examples dominance crosses. interactions. explain with
. . . -Charts examples
multiple allele -To lead plenary discussion on X
inherit the meaning of interactions. multiple allele
inheritance. ' -lllustrations inheritance?
-To illustrate gene
interaction crosses. -diagram Verma, P & Pandey,
-To lead plenary discussion B (2.000)5 Biology:
multiple allele inheritance. -To observe India: S. Chand &
illustrations and company Ltd
discussion multiple
allele inheritance. - Campbell. A. N
By the end of this sub -To lead plenary discussion -Charts/video and R.eece B. 1 and .
toni il should b on the meaning of mutation. showing the Mitchell G. L -Is a pupil able to
OpIC, a pupli should be -To brainstorm the f-f ¢ (1999); Biology (5" explain the
able to explain the i i i i meaning of effect o Ed). California. An concept of
i -To guide pupils to discuss in . mutation in . . Y
concept of mutation, groups the causes and effects mutation. organisms Imprint of Adson mutation, explain
explain the causes and of mutation in organisms. Wesley Longman, the causes and
i -To brainstorm on effects of
effects of mutation, -To lead plenary discussion on the t f -Diagrams/video e tati
account for different plenary disc € types o charts showing mutation,
- types of mutation. mutation. . Davis. W & account for
types of mutation, . genetically - Davis, )

) ) Mutation 10 ) ) ) ) engineered Solomon, E (1979); different types of
explain the concept of -To gwd: pupils to d'fSCUSS in -To search organisms The World of mutation, explain
genetic engineering groups the concept of genetic information on the g ’ ; . the concept of

. : engineering. . Biology; USA :
and explain merits and m.erlts and ‘ _Charts/video McGraw-Hill, Inc. .gene.tlc
demerits of genetic “To lead plenary discussion on demerlFs of genetlc showing englngerlng a.md
engineering the merits and demerits of engineering. advantages and explain merits
genetic engineering. disadvantages of and demerits of
genetic genetic
. X engineering?
engineering.
END OF GENETICS TOPIC
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Competence

References

Assessment

Remarks

By the end of
this topic, a
pupil should
have ability to
demonstrate
appropriate
use of
biological
knowledge,
concepts,
principles and
skills in
evaluating the
roles of various
evolution
processes and
in solving
various
problems
related to
evolution in
daily life.

W
Objectives € S/topic Nolcf Teaching activities Learning activities T/L aids
) e P periods 8 g
k
By the end of this -In groups to
sub-topic, a pupil observe
should be able to photographs/diagra
explain the origin of life ) 'To_ lead a pl.ef]ary ) .ms/V|deo an.d.
. discussion on origin of life. discuss the origin
and outline strengths . e . ) -Photographs
-Using guiding questions, of life as -Diagram
and wea]l:ness of (.eacr; Theories of to lead pupils to discuss in postulated, by Film/video
theory of the origin o 3 the origin of 6 groups about the theories of special which show
life. life creation, .
strengths and weaknesses evolution of
o spontaneous oreanisms
of each theory of origin of generation, g
life. cosmozoic origin
and naturalist
theory and give
examples.
By the end of this sub -To guide pupils to -To observe
topic, a pupil should be observe photographs/diagra
able to explain the photographs/diagrams/fil ms/films and
. . ms and discuss the discuss the
mechanism of organic X i -
luti dei mechanism of organic mechanism of
evolution and give evolution according to organic evolution -Photographs
strengths and weakness Lamarckism, Darwinism according to
of each theory of . theories and give Lamarckism, .
. i Theories of , L . -Diagrams
organic evolution. Organic 8 examples of Darwin’s Darwinism theories
4 Evolgution theory. and give examples ) .
of Darwin’s theory. -Films/video
-To guide pupils to discuss which show the
in groups and present in -To discuss in process of
plenary sessions the groups and present evolution
strengths and weaknesses in plenary sessions
of each theory of organic the strengths and
evolution. weaknesses of each
theory of organic
evolution.
By the end of this sub -To lead a plenary
topic, a pupil should be discussion on types of -In groups to
able to identify types of fossils. ) observe -Pictures
) . pictures/charts of
fossils and explain how T id ils to visit fossils and identify
-To guide pupils to visit a
fossil records support Evidence for & pup ) their t -Photographs of
) ) museum of natural history eir types. fossils
organic evolution. Evolution ;
1 4 to observe different types Usi di
a.  Paleon of fossils. “sing guicing -Museums of
tology questions, to

discuss how fossils
records support the
theory of organic
evolution

natural history

-diagrams

Verma, P & Pandey,
B (2000): Biology:
India: S. Chand &

company Ltd

- Campbell. A. N
and Reece B. J and
Mitchell G. L
(1999); Biology (5"
Ed). California. An
Imprint of Adson
Wesley Longman,
Inc

- Davis, W &
Solomon, E (1979);
The World of
Biology; USA
McGraw-Hill, Inc.

-D.J. Taylor, N.P.O
Green & G.W. stout
(1984): Biological
science: U.S.A:
Cambridge
university

-Cecie, S (1991).
Biology concepts
and applications.
California.
Wadsworth
publishing
company.

-Glenn Toole &
Susan Toole (1987).
Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

-Is a pupil able to
explain the origin
of life and outline
strengths and
weaknesses of
each theory of
the origin of life?

-Is a pupil able to
explain the
mechanism of
organic evolution
and give strengths
and weakness of
each theory of
organic
evolution?

-Is a pupil able to
identify types of
fossils and explain
how fossil records
support organic
evolution?
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Competence

Objectives

z—mms

S/topic

No of
periods

Teaching activities

Learning activities

T/L aids

References

Assessment

Remarks

By the end of this sub
topic, a pupil should be
able to explain the
concept of analogous,
homologous and
vestigial organs as
applied to vertebrates
and angiosperms,
justify how
homologous, analogous
and vestigial organs
support evolution and
distinguish between
divergent and
convergent evolution

Evidence for
Evolution
b.
Comparative
Morphology
and Anatomy

-To guide pupils to
conduct a practical
observation of
homologous, analogous
and vestigial organs in
vertebrates and organs in
vertebrates and
angiosperm (prothalia cell
of pinus, pollen grain,
figwarts scrofilan flower
stamens).

-To lead a class discussion
and summarize main
points on how
homologous, analogous
and vestigial organs
support evolution.

-To discuss in group
the meaning and
significance of
analogous,
homologous and
vestigial organs.

-In small groups to
observe displayed
charts and
diagrams and
discuss on how
homologous,
analogous and
vestigial organs
support evolution.

-In groups to
visualize pictures
and discuss the
differences
between divergent
and convergent
evolution.

-Models
-Diagrams

-Chart of
analogous,
homologous and
vestigial organs
in vertebrates
and angiosperms

By the end of this sub
topic, a pupil should be
able to enumerate
chemical substance
which occurs in
chlorophyll and
hemoglobin, describe
physiological processes
of common occurrence
among groups of
organisms and explain
how the similarity of
chemical constituents
and physiological
processes among
groups of organisms
support organic
evolution

Evidence for
Evolution

c.
Comparative
Biochemistr
y

-Using question and
answers, to guide pupils to
observe charts and discuss

the chemical substances
which occur in chlorophyll
and hemoglobin.

Using question and
answers, to guide pupils to
discuss the physiological
processes of common
occurrence among groups
of organisms.

-Using guiding
questions, in
groups to observe
charts/diagrams
and discuss how
the chemical
constituents and
physiological
processes support
organic evolution

-Charts
-diagrams
-Simulations

-Video

Verma, P & Pandey,
B (2000): Biology:
India: S. Chand &

company Ltd

- Campbell. A. N
and Reece B. J and
Mitchell G. L
(1999); Biology (5"
Ed). California. An
Imprint of Adson
Wesley Longman,
Inc

- Davis, W &
Solomon, E (1979);
The World of
Biology; USA
McGraw-Hill, Inc.

-D.J. Taylor, N.P.O
Green & G.W. stout
(1984): Biological
science: U.S.A:
Cambridge
university

-Cecie, S (1991).
Biology concepts
and applications.
California.
Wadsworth
publishing
company.

-Glenn Toole &

Susan Toole (1987).

Understanding
Biology. United
Kingdom: Nelson
Thornes Ltd

-Is a pupil able to
explain the
concept of
analogous,

homologous and

vestigial organs as
applied to
vertebrates and
angiosperms,
justify how
homologous,
analogous and
vestigial organs
support evolution
and distinguish
between
divergent and
convergent
evolution?

-Is a pupil able to
enumerate
chemical
substance which
occurs in
chlorophyll and
haemoglobin,
describe
physiological
processes of
common
occurrence
among groups of
organisms and
explain how the
similarity of
chemical
constituents and
physiological
processes among
groups of
organisms
support organic
evolution?
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. e . No of . A . Ry .
Competence Objectives e S/topic periods Teaching activities Learning activities T/L aids References Assessment Remarks
k
By the end of this sub -To lead plenary discussion -To brain storm the -1s a pupil able to
topic, a pupil should be on the concept of meaning and describe the
able to describe the biogeography. importance of concept of
concept of _ biogeography. biogeography and
biogeography and Evidence for _Diagrams .

. . explain how the
explain how the Evolution -To observe occurrence and
occurrence and d. 4 diagrams and maps -Charts o

L 2 . distribution of
distribution of Biogeograph and discuss how organisms in
organisms in oceanic y occurrence and -Maps Verma, P & Pandey, oceinic islands
islands and continents distribution of B (2000): Biology: and continents
support organic organisms in India: S. Chand & support organic
evolution. oceanic islands and company Ltd evolution?
continents support '
organic evolution. - Campbell. A. N
By the end of this -To guide pupils to and Reece B. J and
subtopic, a pupil should brainstorm on the Mitchell G. L )
X . i . h -Is a pupil able to
be able to explain the meaning and importance -To observe (1999); Biology (5 explain the
concept of selective Evidence for of selective breeding in d.dlagra'ms and Diagrams/charts El_d)~ C.a|tlf0frf;|2- An concept of
breeding and describe Evolution organisms and give scuss In groups showing mprint oF Acson selective breeding
. . 4 the selective Wesley Longman, .
selective breeding as 3 e. Selective examples. breeding as selected Inc and describe
evidence for organic Breeding evidence for breeding selective breeding
) i} . . : v :
evolution To lead a plena.ry session organic evolution. Davis, W & as e:rdgz:?: or
on the meaning and Solomon, E (1979); evolution?
importance of selective The World of ’
breeding. Biology; USA
By the end of this sub -To lead a class discussion -In groups to McGraw-Hill, Inc.
topic, a pupil should be on concept of speciation. observe pictures/ -Is a pupil able to
able to explain the vir:jeo and discuss explalntthi
K i i i i . ) concept o
concept of speciation, Tz? guide pupils to discuss t .e meaning and lllustrations/diag : PA
) in groups the types of importance of video/ speciation,
describe types of o ot rams/video describe types of
o ) 6 speciation speciation. charts showing yp
speciation and explain 3 Speciation . speciation and
. . . mechanisms of .
the mechanisms that -To lead plenary discussion -Using guided explain the

brings about speciation.

on mechanisms of
speciation

questions, to
discuss the
mechanisms of
speciation.

speciation

mechanisms that
brings about
speciation?

END OF EVOLUTION TOPIC
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Competence Objectives : S/topic p':ﬁ:;s Teaching activities Learning activities T/L aids References Assessment Remarks
1 «
By the end of this sub -To guide pupils through -To discuss the Verma, P & Pandey,
topic, a pupil should be E questions/ answers to concept of ecology B (2000): Biology:
able to explain the £ discuss the concept of using daily life India: S. Chand & -Is a pupil able to
xperi X .
u 4 Ecol pexam les P -diagrams concept of
A cology ples. . - Campbell. A. N ecology?
R ) ) -To discuss on the and Reece B. J and
v -To lead plenary.dlscussmn .meanlng and Mitchell G. L
on the meaning and importance of (1999); Biology (5
importance of ecology. ecology. Ed). California. An
By the end of this sub -To brainstorm on -Charts/video Imprint of Adson -Is a pupil able to
topic, a pupil should be -To lead a plenary the meaning of showing Wesley Longman, explain the
able to explain the discussion on the meaning ecosystem. ecosystem. Inc concept of
By the end of concept of ecosystem and importance of ecosystem,
this topic, a identif ’f ecosystem. -To carry out library -Charts/ - Davis. W & identify
pupil should identity components o search energy flow, photographs/vid Solomon ’E (1979); components of
have ability to ecosystem and how -To guide pupils to list nutrient circulation eo showing The M}orld of ! ecosystem and
demonstrate they interact, explain components of and ecological energy flow, Bioloav: USA how they interact,
appropriate the concept of energy M ecosystems and show how niche. nutrient McGrazf/I:HII Inc explain the
use of flow, nutrient A they interact with each circulation and T concept of energy
biological . . 16 other. -To illustrate the ecological niche. flow, nutrient
circulation and E Ecosystem |
knowledge, ecological niche ¢ v relationship of -D.J. Taylor, N.P.O circulation and
concepts, line the relati ’ hi H -To guide pupils to discus trophic levels in -Charts, maps Green & G.W. stout ecological niche,
principles and outline t e. re atlon.s P meaning and importance relation to energy trophic, video (1984): Biological outline the
skills in of trophic levels in of energy flow, nutrient flow and give showing level science: U.S.A: relationship of
evaluating the terms of energy flow circulation and ecological example. Cambridge trophic levels in
roles of various and interpret ecological niche. university terms of energy
ecological pyramids and their -To discuss the flow and interpret
processes and limitation. -To guide pupils to meaning of ecological
in solving interpret ecological ecological pyramids -Cecie, S (1991). pyramids and
various pyramid. and their Biology concepts their limitation?
problems limitations. and applications.
relate.d to . By the end of this sub -To lead plenary discussion ~Using guided -Charts/video California. -Is a pupil able to
ecologl.\]/( in daily topic, a pupil should be on the meaning and questions, to showing Wadsworth explain the
ife. . i i ¢ i
able to explain the importance of sampling. explore the different publishing concep?t of
concept of sampling meaning and need methods of sampling,
. A -To lead discussion in a ) sampling. company. describe
describe systematic . for sampling. -

- plenary session on systematic
random and stratified M different methods of To discuss in -Sampling -Glenn Toole & random and
sampling, outline the A Methods of 10 sampling and their " oups the equipments; Susan Toole (1987). stratified

use of transects and R studying advantages and adsantapges and tape measures, Understanding sampling, outline
quadrants in sampling c Ecology disadvantages. disadvantages of quadrants, Biology. United the use of
flora and fauna and H the sampling notebooks, Kingdom: Nelson transects and
-To guide pupils to pencil, areas of quadrants in
collect and analyze R methods. Thornes Ltd .
X conduct a practical natural sampling flora
ecological data. exercise on sampling of ) vegetation/ wild and fauna and
. -To carry out library .
plants/ animals animal collect and
search on the use ) .
of quadrants and population analyze ecological
data?
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population explosions

search information

interpret different

W
Competence Objectives € S/topic N‘-’. of Teaching activities Learning activities T/L aids References Assessment
4 e periods Remarks
k
-To demonstrate the transects in -Calculator,
analysis of ecological data sampling. notebooks
(frequency, density, computer
abundance) -In groups, to
summarize main
ideas on the use of
transects and Verma, P & Pandey,
quadrants. B (2000): Biology:
India: S. Chand &
-To collect and company Ltd
analyse data
collected during - Campbell. A. N
sampling exercise and Reece B. J and
(density, frequency, Mitchell G. L
abundance) (1999); Biology (5
By the end of this sub -To guide pupils in groups -Charts/video Ed). California. An
topic, a pupil should be to brainstorm the meaning showing biomes Imprint of Adson
able to explain the of population. To search of the world and Wesley Longman, -Is a pupil able to
. . i their Inc explain the
concept of population . information from L
. i -To lead a plenary session . distribution. concept of
as an ecological unit, . various source on ;
) on the meaning of major biomes of - Davis. W & population as an
describe types of population as an ) -Diagrams . ecological unit,
iti i R . the world and their X Solomon, E (1979); X
communities (biomes) ecological unit. . showing describe types of
) distribution. . The World of ;.
and their global population Biology: USA communities
distribution, outline for -To gylde pupl(ljs'm groups -Using guiding gfclwth 3nd McGraw-Hill, Inc. (b;omesl) Enld
factors affecting t.o iscuss and interpret questions, to istribution t. e|.r gl o. a
. different growth patterns . distribution,
population growth and . X discuss factors that .
distribution. and their interpretation affect population -Prepared outline for factors
'?t” ution, interpret FFZ)V\FI)th charts, diagrams affecting
different patterns of A -To lead a class discussion & ' showing population
population growth, p Population 10 on the ct.Jnsequenc.es of _Using guiding different types g.rovyth ?nd
explain the concept of R . population explosions. . of growth curves distribution,
| Dynamics questions, to
L

and their consequences -To lead class discussion on meaning and -Video/ charts patterns of
and explain the concept on features observed in consequences of showing population
d ¢ the field population population growth, explain
and process o : -
. exploitation and the concept of
ecological succession explosions. P : P
8 : their population
. - consequences explosions and
-Using guiding .
. e their
question, to visit ) .
areas where -Field visit to consequences
natural succession areas and explain the
(at different stages) undergoing concept and
is evident ecological process of
' succession (eg ecological
abandoned succession?
fields at
different age)

END OF ECOLOGY TOPIC
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Competence

No of

$/topic periods

Objectives

=00 s

Teaching activities

Learning activities

T/L aids

References

Assessment

Remarks

Revision

M/topic- Main topic
S/topic- Sub topic
T/L aids- Teaching/learning aids.

No of periods- Number of periods per each subtopic
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