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1.0	 Introduction
This Biology syllabus is a revised version which has been prepared to replace that of 1996. The revision process 
has been focused on change in paradigm from that of content based curriculum to a competence based curriculum. 
Moreover, the revision was inevitable due to the fact that the 1996 syllabus did not sufficiently consider the current 
social, cultural, global, technological, subject biases and cross cutting issues taking place world wide but particularly 
in Tanzanian society. 

In addition, the revision has also taken into consideration the requirements for the Secondary Education Development 
Plan (SEDP). This syllabus has been introduced for implementation January 2007.

2.0	 Aims and Objectives of Education inTanzania
The general aims and objectives of education in Tanzania are to:

a)	 guide and  promote the  development  and improvement of the personalities of the citizens of Tanzania, 
their human resources and effective utilization of those resources to bringing about individual and 
nationaldevelopment;

b)	 promote the acquisition and appreciation of the culture, customs and traditions of the people of  Tanzania; 
c)	 promote the acquisition and appropriate use of literacy, social, scientific, vocational, technological, professional 

and other forms of knowledge, skills and attitudes for the development and improvement of the conditionof 
man and society;

d)	 develop and promote self-confidence and an inquiring mind, an understanding and respect for human dignity 
and human rights and readiness towork hard for self advancement and national development;

e)	 promote and expand the scope of acquisition, improvement and upgrading of mental, practical, productive and 
other skills needed to meet the changing needs of industry and the economy;

f)	 enable every citizen to understand and uphold the fundamentals of the National Constitution as well as the 
enshrined human and civic rights, obligations and responsibilities;

g)	 promote love for work, self and wage employment and improved performance in the production and 
servicesectors;

h)	 inculcate principles of national ethic and integrity, national and international cooperation, peace and 
justice through the  study, understanding and adherence to provision of the national constitution and other 
international basic charters;

i)	 enable arational use, management and conservation of the environment.

3.0	 Aims and Objectives of SecondaryEducation
The aims and objectives of secondary education are to:

a)	 consolidate and broaden the scope of  baseline ideas, knowledge, skills and attitudes, acquired and developed 
at the primary education level;

b)	 enhance the development and appreciation of national unity, identity andethic; personal integrity, respect for 
human rights,cultural and moral values,customs, traditions and civic responsibilities and obligations;

c)	 promote the development of competency in linguistic ability and effective use of communication skills in 
Kiswahili and at least one foreign language;

d)	 provide opportunities for the acquisition of knowledge, skills, attitudes and understanding in prescribed or 
selected fields of study;

e)	 prepare students for tertiary and higher education, vocational, technical and professional training;

f)	 inculcate a sense and ability for self-study, self-confidence and self-advancement in new frontiers of science 
and technology, academic and occupational knowledge and skills.

g)	 Prepare the students to join the world of work.
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4.0	 General Subject Competences
By the end of four year course, the student should have ability to:

a)	 make appropriate use of biological knowledge, concepts, skills and principles in solving various problems in 
daily life;

b)	 record, analyze and interpret data from scientific investigation susing appropriate methods and technology to 
generate relevant information in biological science;

c)	 demonstrate knowledge and skills in combating health related problems such as HIV/AIDS, drug and drug 
abuse, sexual and reproductive health;

d)	 access relevant information on biological science and related fields for self study and life-long learning.

5.0	 General Subject Objectives
By the end of this four years course, the student should be able to:

a)	 evaluate the role, influence and importance of  biological science in every day life;

b)	 develop the capacity to improve and maintain their own health, of families and the community;

c)	 develop mastery of fundamental concepts, principles and skills of  biological science and related fields such as 
agriculture,medicine,pharmacy and veterinary;

d)	 develop necessary biological practicalskills;

e)	 apply scientific skills and procedures in interpreting various biological data;

f)	 acquire basic knowledge and apply appropriate skills in combating problems related to HIV, AIDS, STIs, 
gender, population, environment, drugs/substance abuse, sexual and reproductive health;

g)	 develop the ability and desire for self study, self confidence and self advancement in biological sciences and 
relate fields.

6.0	 The Structure and Organization of theSyllabus
This Biology syllabus has a slightly differen tstructure and organization compared to that of 1996. The current 
syllabus content has been organized into seven (7) columns instead of four(4). The columns consist of the Topic, 
Sub-topic,Specific Objectives, Teaching and Learning resources, Assessment and the Number of Periods. This 
content is preceded by classcompetences and class level objectives for each Form.

6.1	 Class  Level Competences 
Competences have been stated fore each class level of Biology course. Competences are skills, knowledge and 
attitudes attained by the learner after learning process.

6.2	 Class LevelObjectives
Class level objectives have been derived from class level competences. They  are stated in general terms to indicate 
scope of content to be covered within each level.

6.3	 Topics
The topics have been derived from the class level competences and objectives. Topics have been arranged to attain 
logical order starting from the simple to complex. Both block and spiral arrangements of topics have been adopted.

6.4	 Sub-topics
Every main topic in the syllabus is divided into several sub-topics. The sub- topics are organized sequentially and 
presented based on conceptual development of the learners.
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6.5	 SpecificObjectives
There are specific objectives suggested for every subtopic in the syllabus. These are benchmarks upon which the 
teacher targets to tailor his/her instructional to enable learners to meet the prescribed knowledge, skills and spelt out 
in each objective. The specific objectives are instructional objectives that the teacher should use to operationalize 
the teaching and learning process for the respective topics in the syllabus. The specific objectives also provide basis 
for assessment of learners’ achievement.

6.6	 Teaching and LearningStrategies
These are activities of the teacher and learners during the teaching and learning process of a particular subtopic. 
The teaching and learning strategies are focused to ensure achievement of the respective specific objectives under 
each subtopic.

6.7	 Teaching and LearningMaterials
Teaching and learning resources include non-consumable teaching aids and materials as well as consumable 
materials. The teaching and learning resources are those which are to be used during the teaching and learning 
process for each respective subtopic. Teachers can improvise teaching and learning resources other than those 
suggested in the syllabus where need arises.

6.8	 Assessment
An assessment shows what and how to assess students with regard to the required knowledge, skills and attitudes to 
be developed for each specific objectives and respective set of teaching/learning strategies.

6.9	 Number ofPeriods
Number of periods is an estimated time to be used to teach a given topic/sub- topic. Each period is 40 minutes. 
The numbers of periods have been taken into account the time needed to adequately cover the sub-topic. Sometopics 
need more time than others depending on the nature and weight of the topic. The teacher is advised to make 
maximum use of time allocated in classroom in struction. Lost  instructional  time should always be compensated 
for.
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DECLARATION

Ordinary level secondary education is a four years course which has been designed   to prepare students for the 
advanced level or other tertiary education. A student will be recognized as a form four graduate when he/she 
successfully completes and pass secondary education examinations conducted by National Examination Council of 
Tanzania.

This document is hereby declared as the Syllabus of Biology for ordinary level secondary education course.

	

Commissioner for Education
Ministry of Education and Vocational Training
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FORM ONE

CLASS LEVEL COMPETENCES

Student should have the ability to:

1. 	 Make the use of scientific procedures and practical skills in studying biology.

2. 	 Demonstrate appropriate use of  biological knowledge, concepts, principles and skills in every day life.

3. 	 Group organisms according to their similarities and differences.

4. 	 Demonstrate appropriate preventive measures and precautions against common accidents, infections and other 	
	 related health problems.

CLASS LEVEL OBJECTIVES

By the end of Form One course, the student should be able to:

a)	 Develop basic knowledge and skills on scientific processes of studying biology.

b)	 Develop mastery for carrying out experiments on various biological processes.

c)	 Develop appropriate use of  biology knowledge, concepts, principles and skills in every day life.

d)	 Promote ability to communicate using biological terms and vocabularies.

e)	 Classify living organisms in their respective kingdoms and phyla/divisions.

f)	 Apply appropriate health precautions and measures against common accidents, infections and other health problems 
as well as protecting others.
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 c
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.
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- p
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.
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.
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 p
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 d
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 d
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 c
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.
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 re
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.
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 b
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 d
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 c
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 b
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 d
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 d
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 d
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.
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ro
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r t
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.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

ts
 

of
 “

he
al

th
” 

an
d 

“i
m

m
un

ity
”?

4



11

TO
PI

C
S/

 
SU

B
-T

O
PI

C
S

SP
E

C
IF

IC
 O

B
JE

C
T

IV
E

S
T

E
A

C
H

IN
G

 
A

N
D

 L
E

A
R

N
IN

G
 

ST
R

AT
E

G
IE

S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
R

E
SO

U
R

C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
F 

PE
R

IO
D

S
b)

	m
en

tio
n 

ty
pe

s o
f b

od
y 

im
m

un
ity

 a
nd

 th
ei

r 
im

po
rt

an
ce

.

i)	
U

sin
g 

qu
es

tio
ns

 a
nd

 
an

sw
er

s, 
th

e 
te

ac
he

r t
o 

ex
pl

or
e 

w
ha

t s
tu

de
nt

s 
kn

ow
 a

bo
ut

 b
od

y 
im

m
un

ity
.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 c
la

ss
 

di
sc

us
sio

n 
on

 ty
pe

s o
f 

bo
dy

 im
m

un
ity

 (n
at

ur
al

 
an

d 
in

du
ce

d)
 a

nd
 th

ei
r 

im
po

rta
nc

e.

•	
Te

xt
 e

xt
ra

ct
 o

n 
bo

dy
 

im
m

un
ity

.
•	

Sa
m

pl
es

 v
ac

ci
ne

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

en
tio

n 
ty

pe
s o

f b
od

y 
im

m
un

ity
an

d 
th

ei
r i

m
po

rta
nc

e?

c)
	s

ta
te

 fa
ct

or
s w

hi
ch

 a
ffe

ct
s 

bo
dy

 im
m

un
ity

.
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 m
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r t
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 o
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 c
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 D
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 m
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.
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 d
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 d
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 d
is

ea
se

s 
(C

om
m

un
ic

ab
le

, 
no

n-
co

m
m

un
ic

ab
le

, 
ep

id
em

ic
, e

nd
em

ic
 a

nd
 

pa
nd

em
ic

 d
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 d
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 d
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 d
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 p
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 m
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 d
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 c
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 d
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at
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 p
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 m
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 c
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s o
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f c
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 d
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 c
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 c
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 d
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 d
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 p
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f c
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 d
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l m
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s f
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iru
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 m
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.
•	

Br
oc

hu
re

s.
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 p
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 m
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 c
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 c
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 o
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r t
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 o
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te

ac
he
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gu
id

e 
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th
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m
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or
 p
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nt

s f
ro

m
 

th
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pe
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s o
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l m
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l m
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s.
ii)

	S
tu

de
nt

s t
o 

su
m

m
ar

is
e 

m
aj

or
 p
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s o
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.
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t o
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S.
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st

ud
en

t s
ho

ul
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bl
e 

to
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	e
xp

la
in

 w
ay

s o
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vo
id

in
g 

ri
sk

y 
sit

ua
tio

ns
, r

isk
y 

be
ha

vi
ou

rs
 a

nd
 p

ra
ct

ic
es
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i)	
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te
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gu
id

e 
st

ud
en
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 d
is

cu
ss

 
in

 g
ro

up
s w
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be
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 a
nd

 p
ra
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de
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en
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gr

ou
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de
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at
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pl
en
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y.
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M
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es

.
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at
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	d

em
on

st
ra

te
 n

ec
es

sa
ry

 
sk

ill
s f

or
 a

vo
id

in
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ri
sk

y 
be
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vi
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, p
ra
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ua
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sin
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id

el
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le
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s l
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 p
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 d
is

cu
ss

 
th

e 
m

aj
or

 e
ffe

ct
s a

nd
 

co
ns

eq
ue

nc
es

 sh
ow

n 
in

 
th
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.
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.
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, p

ra
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 c
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.
•	

Br
oc

hu
re

s.
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he
al

th
 c

ar
e 

fo
r S

TI
s a

nd
 

op
po

rt
un

ist
ic

 d
is

ea
se

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 c

ur
at

iv
e 

he
al

th
 c

ar
e

fo
r S

TI
s a

nd
 

op
po

rtu
ni

st
ic

 d
is

ea
se

s?
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R
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ii)

	Th
e 

te
ac

he
r t

o 
in

vi
te

 a
 

he
al

th
 o

ffi
ce

r t
o 

ta
lk

 o
n 

ne
ce

ss
ar

y 
cu

ra
tiv

e 
he

al
th

 
ca

re
s a

nd
 se

rv
ic

es
 fo

r 
ST

Is
 a

nd
 o

pp
or

tu
ni

st
ic

 
di

se
as

es
.

iii
)	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 su
m

m
ar

iz
e 

th
e 

m
aj

or
 id

ea
s f

ro
m

 th
e 

ab
ov

e 
pr

es
en

ta
tio

n.

3.
6 

C
ar

e 
an

d 
Su

pp
or

t f
or

 
Pe

op
le

 L
iv

in
g 

w
ith

 H
IV

 
an

d 
A

ID
S 

(P
LW

H
A

).

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	e

xp
la

in
 th

e 
im

po
rt

an
ce

 
of

 p
ro

vi
di

ng
 c

ar
e 

an
d 

su
pp

or
t t

o 
PL

W
H

A
 in

 
th

e 
fa

m
ily

 c
om

m
un

ity
 

an
d 

at
 sc

ho
ol

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 th

ro
ug

h 
qu

es
tio

ns
 a

nd
 a

ns
w

er
s t

o 
ex

pl
ai

n 
th

e 
im

po
rt

an
ce

 
of

 p
ro

vi
di

ng
 c

ar
e 

an
d 

su
pp

or
t t

o 
PL

W
H

A
 in

 
th

e 
fa

m
ily

, c
om

m
un

ity
 

an
d 

sc
ho

ol
.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 su
m

m
ar

iz
e 

th
e 

m
aj

or
 id

ea
s a

nd
 

po
in

ts
 o

n 
th

e 
im

po
rt

an
ce

 
of

 p
ro

vi
di

ng
 c

ar
e 

an
d 

su
pp

or
t t

o 
PL

W
H

A
.

•	
Pu

bl
ic

at
io

ns
 o

n 
ho

m
e 

ba
se

d 
ca

re
 fo

r P
LW

H
A

.
•	

A
ny

 o
th

er
 re

le
va

nt
 

m
at

er
ia

ls.
•	

Pi
ct

ur
es

 sh
ow

in
g 

ho
w

 
to

 ta
ke

 c
ar

e 
PL

W
H

A
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 p

ro
vi

di
ng

 c
ar

e 
an

d 
su

pp
or

t t
o 

PL
W

H
A

 in
 

th
e 

fa
m

ily
 c

om
m

un
ity

 
an

d 
at

 sc
ho

ol
?

6

b)
	o

ut
lin

e 
ne

ce
ss

ar
y 

ca
re

 
an

d 
su

pp
or

t s
er

vi
ce

s t
o 

be
 p

ro
vi

de
d 

to
 P

LW
H

A
 

in
 th

e 
fa

m
ily

, c
om

m
un

ity
 

an
d 

at
 sc

ho
ol

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 th

e 
ne

ce
ss

ar
y 

ca
re

 
an

d 
su

pp
or

t s
er

vi
ce

s t
o 

be
 p

ro
vi

de
d 

to
 P

LW
H

A
 

in
 th

e 
fa

m
ily

 a
nd

 a
t 

sc
ho

ol
.

•	
M

an
ua

ls 
on

 c
ar

e 
an

d 
su

pp
or

t f
or

 P
LW

H
A

.
•	

Fi
lm

/V
id

eo
 ta

pe
s 

on
 c

ar
e 

an
d 

su
pp

or
t 

se
rv

ic
es

 to
 P

LW
H

A
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 n
ec

es
sa

ry
 c

ar
e 

an
d 

su
pp

or
t  

se
rv

ic
es

 to
 

be
 g

iv
en

 to
 P

LW
H

A
?
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O
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PE
R

IO
D

S
ii)

	S
tu

de
nt

s t
o 

pr
es

en
t t

he
ir

 
re

sp
on

se
s f

or
 p

le
na

ry
.

iii
)	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

t t
o 

m
ak

e 
co

rr
ec

tio
ns

 a
nd

 
cl

ar
ifi

ca
tio

n.

c)
	e

xp
la

in
 th

e 
eff

ec
ts

 o
f 

di
sc

ri
m

in
at

io
n 

an
d 

st
ig

m
a 

to
 P

LW
H

A
 to

 th
e 

in
di

vi
du

al
, f

am
ily

 a
nd

 
so

ci
et

y.

i)	
Th

e 
te

ac
he

r t
o 

pr
ov

id
e 

ca
se

 st
ud

ie
s o

n 
th

e 
va

ri
ou

s i
nc

id
en

ce
s 

of
 st

ig
m

a 
an

d 
di

sc
ri

m
in

at
io

n 
an

d 
th

ei
r 

eff
ec

ts
 to

 a
n 

in
di

vi
du

al
, 

fa
m

ily
 a

nd
 so

ci
et

y.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

to
 d

is
cu

ss
 th

e 
ca

se
 

st
ud

ie
s, 

m
ak

e 
co

rr
ec

t 
in

te
rp

re
ta

tio
ns

 a
nd

 
pr

es
en

t t
he

ir
 re

sp
on

se
s 

fo
r p

le
na

ry
 d

is
cu

ss
io

n.

•	
Pa

m
ph

le
ts

/B
ro

ch
ur

es
 

on
 st

ig
m

at
iz

at
io

n 
an

d 
di

sc
ri

m
in

at
io

n 
of

 
PL

W
H

A
.

•	
Pi

ct
ur

es
/p

ho
to

gr
ap

hs
 

on
 in

ci
de

nc
es

 o
f 

di
sc

ri
m

in
at

io
n 

an
d 

st
ig

m
a 

to
 P

LW
H

A
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ef

fe
ct

s o
f 

di
sc

rim
in

at
io

n 
an

d 
st

ig
m

a 
to

 P
LW

H
A

?

4.
0 

 C
E

L
L 

ST
R

U
C

T
U

R
E

 
   

   
 A

N
D

 
O

R
G

A
N

IS
AT

IO
N

4.
1 

  T
he

 C
on

ce
pt

 o
f C

el
l.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	e

xp
la

in
 th

e 
m

ea
ni

ng
 o

f 
th

e 
ce

ll.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 th

e 
m

ea
ni

ng
 o

f 
ce

ll.
ii)

	S
tu

de
nt

s t
o 

pr
es

en
t t

he
ir

 
re

sp
on

se
s f

or
 p

le
na

ry
 

di
sc

us
sio

n.

C
ha

rts
/m

od
el

s s
ho

w
in

g 
di

ffe
re

nt
 ty

pe
s o

f c
el

ls
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f 
th

e 
ce

ll?
4

b)
	m

en
tio

n 
th

e 
ch

ar
ac

te
ri

st
ic

s o
f t

he
 c

el
l.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 th

e 
ch

ar
ac

te
ri

st
ic

s o
f t

he
 c

el
l.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 a
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
ch

ar
ac

te
ri

st
ic

s o
f t

he
 c

el
l.

•	
C

ha
rt

s/
m

od
el

s o
f 

di
ffe

re
nt

 ty
pe

s o
f c

el
ls.

•	
Pr

ep
ar

ed
 sl

id
es

 o
n 

di
ffe

re
nt

 ty
pe

s o
f c

el
ls.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

en
tio

n 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
ce

ll?
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c)

	d
iff

er
en

tia
te

 v
ar

io
us

 
ty

pe
s o

f c
el

ls.
i)	

Th
e 

te
ac

he
r t

o 
de

sig
n 

pr
ac

tic
al

 w
or

k 
fo

r 
st

ud
en

ts
 to

 o
bs

er
ve

 
di

ffe
re

nt
 ty

pe
s o

f c
el

ls.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
ob

se
rv

e 
an

d 
di

ffe
re

nt
ia

te
 

va
ri

ou
s t

yp
es

 o
f c

el
ls,

 
pr

ep
ar

ed
 m

ic
ro

sc
op

e 
sli

de
s, 

ch
ar

ts
 a

nd
 m

od
es

 
of

 d
iff

er
en

t c
el

l t
yp

es
.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 c
la

ss
 

di
sc

us
sio

n 
on

 v
ar

io
us

 c
el

l 
ty

pe
s.

•	
C

ha
rt

s/
m

od
el

s/
 p

ic
tu

re
s 

of
 d

iff
er

en
t t

yp
es

 o
f 

ce
lls

.
•	

Pr
ep

ar
ed

 m
ic

ro
sc

op
e 

sli
de

s s
ho

w
in

g 
di

ffe
re

nt
 

ty
pe

s o
f c

el
ls.

•	
M

ic
ro

sc
op

e.
•	

St
ai

ns
.

•	
Sc

al
pe

ls.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di

ffe
re

nt
ia

te
 v

ar
io

us
 

ty
pe

s o
f c

el
ls

?

4.
2 

Pl
an

t a
nd

 a
ni

m
al

 c
el

ls
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	e

xp
la

in
 th

e 
fu

nc
tio

ns
 o

f 
di

ffe
re

nt
 p

ar
ts

 o
f p

la
nt

 
an

d 
an

im
al

 c
el

ls.

i)	
U

sin
g 

gu
id

in
g 

qu
es

tio
ns

 
st

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
ch

ar
ts

/ m
od

el
s/

sli
de

s o
f p

la
nt

 a
nd

 a
ni

m
al

 
ce

lls
.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
a 

cl
as

s d
is

cu
ss

io
n 

on
 

fu
nc

tio
ns

 o
f d

iff
er

en
t 

pa
rt

s o
f a

 p
la

nt
 a

nd
 

an
im

al
 c

el
l.

•	
M

ic
ro

sc
op

e.
•	

M
ic

ro
sc

op
e 

sli
de

s.
•	

St
ai

ns
.

•	
Sc

al
pe

rs
.

•	
C

ha
rt

s/
 D

ia
gr

am
s 

M
od

el
s/

Pi
ct

ur
es

/ 
M

ic
ro

gr
ap

hs
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
fu

nc
tio

ns
 o

f 
di

ffe
re

nt
 p

ar
ts

 o
f p

la
nt

 
an

d 
an

im
al

 c
el

ls
?

4

b)
	d

ra
w

 a
nd

 la
be

l p
la

nt
 a

nd
 

an
im

al
 c

el
l.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 o

n 
ho

w
 to

 
pr

ep
ar

e 
sli

de
s, 

ch
ar

ts
 

an
d 

m
od

el
s o

f p
la

nt
 a

nd
 

an
im

al
 c

el
ls.

ii)
	S

tu
de

nt
s t

o 
dr

aw
 a

nd
 

la
be

l p
la

nt
 a

nd
 a

n 
an

im
al

 
ce

ll.

C
ha

rts
/m

ic
ro

gr
ap

hs
/ 

m
ic

ro
sc

op
e 

sl
id

es
 o

f p
la

nt
 

an
d 

an
im

al
 c

el
ls

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
dr

aw
 w

el
l l

ab
el

le
d 

di
ag

ra
m

s o
f p

la
nt

 a
nd

an
im

al
 c

el
ls

?
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S
c)

	o
ut

lin
e 

sim
ila

rit
ie

s a
nd

 
di

ffe
re

nc
es

 o
f p

la
nt

 a
nd

 
an

im
al

 c
el

ls.

St
ud

en
ts

 in
 g

ro
up

s t
o 

ob
se

rv
e 

an
d 

di
sc

us
s 

di
sp

la
ye

d 
ch

ar
ts

, m
od

el
s, 

sl
id

es
 a

nd
 p

ic
tu

re
s o

f p
la

nt
 

an
d 

an
im

al
 c

el
l.

M
ic

ro
sc

op
e 

sl
id

es
/c

ha
rts

 
sh

ow
in

g 
pl

an
t a

nd
 a

ni
m

al
 

ce
lls

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 si
m

ila
rit

ie
s a

nd
 

di
ffe

re
nc

es
 o

f p
la

nt
 a

nd
 

an
im

al
ce

lls
?

4.
3 

C
el

l D
iff

er
en

tia
tio

n.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
ce

ll 
di

ffe
re

nt
ia

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

di
sp

la
y 

fr
es

h/
 p

re
se

rv
ed

 
sp

ec
im

en
/c

ha
rt

s/
 m

od
el

s 
of

 p
la

nt
 a

nd
 a

ni
m

al
 

tis
su

es
 a

nd
 o

rg
an

s.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
ob

se
rv

e 
th

e 
di

sp
la

ye
d 

tis
su

es
 a

nd
 o

rg
an

s o
f 

pl
an

ts
 a

nd
 a

ni
m

al
s.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

m
ea

ni
ng

 o
f  

tis
su

es
, 

or
ga

ns
 a

nd
 b

od
y 

sy
st

em
s.

•	
Fr

es
h 

pr
es

er
ve

d 
sp

ec
im

en
 o

f d
iff

er
en

t 
tis

su
es

.
•	

C
ha

rt
s/

m
od

el
s o

f p
la

nt
 

an
d 

an
im

al
 ti

ss
ue

s a
nd

 
or

ga
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

ce
ll 

di
ffe

re
nt

ia
tio

n?

b)
	o

ut
lin

e 
th

e 
im

po
rt

an
ce

 
of

 c
el

l d
iff

er
en

tia
tio

n 
an

d 
fo

rm
at

io
n 

of
 ti

ss
ue

s, 
or

ga
ns

 a
nd

 b
od

y 
sy

st
em

s.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
a 

cl
as

s d
is

cu
ss

io
n 

on
 

th
e 

im
po

rt
an

ce
 o

f c
el

l 
di

ffe
re

nt
ia

tio
n 

an
d 

fo
rm

at
io

n 
of

 ti
ss

ue
s, 

or
ga

ns
 a

nd
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f c
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 c
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 b
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.
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f p
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e 

st
ud

en
t a

bl
e 

to
 d

iff
er

en
tia

te
 c
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C

on
ce

pt
 o

f C
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 p
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.
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s o
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.
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.
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 m
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s.

•	
Pi

ct
ur

es
/ p
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 o
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 c
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 o
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tu
de

nt
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in
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 a
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.
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.
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ra
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s o
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ul
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 a
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r d
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 c
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 d
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.
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 o
f l

iv
in

g 
th

in
gs

.
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 b
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 o
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.
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r r
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.
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 c
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 c
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in

gs
 

an
d 

no
n-

liv
in

g 
th

in
gs

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ca

rr
y 

ou
t p

ra
ct

ic
al

 
ac

tiv
iti

es
 to

 c
la

ss
ify

 
liv

in
g 

th
in

gs
 a

cc
or

di
ng

 
to

 a
rti
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aj
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up

s o
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g 
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s d
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r t
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 o
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.
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 o
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ei
r r

es
pe

ct
iv

e 
m

aj
or

 
gr

ou
ps

.
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s o
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5.
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se
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xp
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e 

fe
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ur
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 o
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ru
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i)	
St

ud
en

ts
 in
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 o
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r p
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ii)
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r t
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s d
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 d
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b)
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ib
e 

th
e 
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ur
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of
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ud
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te
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s d
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tu
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 d
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f 
vi

ru
se
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FORM TWO

CLASS LEVEL COMPENTENCES

Student should have the ability to:

1. 	 Make appropriate use of basic biological concepts, principles and skills to evaluate the roles of various 			 
	 physiological processes in plants and animals.

2. 	 Demonstrate use of biological practical skills in studying various physiological processes in plants and animals.

3. 	 Group organisms according to their similarities and differences.

4. 	 Appreciate nature and ensure sustained interaction of organisms in the natural environment.

5. 	 Demonstrate appropriate use of biological principles and skills in solving health related problems.

CLASS LEVEL OBJECTIVES

By the end of form two course, the student should be able to:

a)	 Acquire basic knowledge, concepts, principles and skills in evaluating the roles of various physiological processes 
in animals and plants.

b)	 Apply appropriate skills in processing, preserving and storing food.

c)	 Apply biological practical skills in studying physiological processes in plants and animals.

d)	 Classify organisms in their respective Kingdoms and Phyla/ Divisions.

e)	 Develop positive attitudes towards proper use of natural heritage and management of the environment for 			
sustainable development.

f)	 Apply appropriate biological principles and skills in solving various health related problems.

28
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ra
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 d
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 c
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 c
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 c
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T
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R
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t o
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f m
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t o
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r t
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D
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r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s 
th
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 m
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.
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.
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.
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.
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 c
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.
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 c
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ei

r 
ob

se
rv

at
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od

 g
ro

up
 a

nd
 b

lo
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 d
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r r
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oo
d 

tr
an

sf
us

io
n.

i)	
Te

ac
he

r t
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 c
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r t
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 c
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ng
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od
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id
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 b
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 p
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ra
ph

s s
ho

w
in

g 
th

e 
pr

oc
es

s o
f b
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 C
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r t
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e 

st
ud

en
ts

 th
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 c
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 p
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 d
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 d
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f b
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.
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 o
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 o
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oo
d 

ci
rc

ul
at

or
y 

sy
st

em
.
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.
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 c
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r t
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s t
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 c
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 p
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 c
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 d
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s o
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ci
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at
or

y 
di

so
rd

er
s a

nd
 

di
se

as
es

.

e)
	c
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 p
ra
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s t
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m
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an

 p
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e 
te
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r t
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id
e 

gu
id

el
in

es
, m

at
er
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 b
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f p
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ra
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4.
3.

5 
Th
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Ly
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st
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	e

xp
la

in
 th
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em
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r t
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.
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.
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r t
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 d
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 d
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n.

C
ha

rts
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ia
gr
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od
el

s 
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 th
e 
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es
s o

f a
er

ob
ic

 
re
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tio
n.
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en
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bl
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ex

pl
ai

n 
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e 
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nc
ep

t o
f 

ae
ro
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c 

re
sp

ira
tio

n?
6

b)
	o

ut
lin

e 
th

e 
m

ec
ha

ni
sm

 o
f 

ae
ro

bi
c 

re
sp

ir
at

io
n.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 st
ud

en
ts

 
th

ro
ug

h 
qu

es
tio

n 
an

d 
an

sw
er

s t
o 

ex
pl

ai
n 

th
e 

m
ec

ha
ni

sm
 o

f a
er

ob
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re

sp
ir
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io

n.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s, 

su
m

m
ar

iz
e 

an
d 

re
co

rd
 m

aj
or

 
id

ea
s.

C
ha

rts
/d

ia
gr
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s o

n 
ae
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c 
re
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ira

tio
n.
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 th

e 
st
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en

t a
bl

e 
to

 
ou

tli
ne

 th
e 

m
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ni

sm
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ic
 re

sp
ira

tio
n?

c)
	c

ar
ry

 o
ut

 e
xp

er
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en
ts

 o
n 

ae
ro

bi
c 

re
sp

ir
at

io
n.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 st
ud

en
ts
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ro

up
s t
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rr
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ex
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en
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en
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at
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	S
tu

de
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s i
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gr
ou
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th
e 
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m

en
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l fi
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an

d 
sh

ar
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w
ith

 o
th
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n 
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en
ar

y 
pr
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en

ta
tio
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an

d 
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sc
us

sio
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Fl
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Se
ed

s e
.g

. p
ea

 se
ed
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•	

Th
er

m
om

et
er

s.
•	

C
ot

to
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w
oo

l.
•	

W
at

er
.

•	
Be

ak
er

s.
•	

Bu
ns

en
 b

ur
ne

r.
•	

10
%

 fo
rm

al
in

.
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sp
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at
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n.

i)	
Th

e 
te
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he

r t
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id

e 
st

ud
en
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 in
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ro
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o 
di

sc
us

s f
ac
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ch
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 o

f r
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n.

ii)
	S

tu
de
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en

t i
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d 

te
ac

he
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cu
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at
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on
 h
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 fa
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iv
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bo
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nd
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f r
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ra

tio
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l c
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 d
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f 

re
sp

ira
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5.
4.

2 
A

na
er

ob
ic

 
R

es
pi

ra
tio
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e 
st

ud
en

t s
ho

ul
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be
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bl
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	e

xp
la

in
 th
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t o
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an
ae

ro
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c 
re

sp
ir

at
io

n.

i)	
Th

e 
te
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he

r t
o 

gu
id

e 
st

ud
en

ts
 th

ro
ug

h 
qu
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tio

ns
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d 
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at
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e 

m
ea

ni
ng

 a
nd

 im
po

rt
an

ce
 o

f 
an

ae
ro

bi
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ai
n 

th
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na
er

ob
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 re
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	o

ut
lin

e 
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e 
m
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ni
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 o
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c 
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ir

at
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at
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n.
ii)

	S
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s o
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m
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ir
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io
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r 
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liv
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y 

tu
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s, 
be

ak
er

s, 
gl

uc
os

e,
 y

ea
st

, 
w

at
er

, l
iq

ui
d 

pa
ra

ffi
n,

 
fr

ac
tio

na
tin

g 
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lu
m

n,
 

th
er

m
om

et
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, t
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t t
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st
rin

g.
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 th
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i)	
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gu
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ud
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 c

ar
ry
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ut

 
ex

pe
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st
ig
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th
e 
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d 

pr
od

uc
ts

 o
f 

an
ae
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c 
re

sp
ir
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io

n.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s o

n 
th

e 
im

po
rt

an
ce

 o
f e

nd
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ro
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ct
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of
 a

na
er

ob
ic

 re
sp

ir
at

io
n 

in
 

or
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ni
sm
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C
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rt 
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 e
nd

 p
ro

du
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an
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ro
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re
sp

ira
tio

n.
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 th
e 

st
ud

en
t a

bl
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to
 m

en
tio

n 
th

e 
en

d 
pr

od
uc

t o
f a

na
er

ob
ic

 
re

sp
ira

tio
n?

d)
	c

ar
ry

 o
ut

 e
xp

er
im

en
ts

 
to

 d
em

on
st

ra
te

 th
e 

ap
pl

ic
at

io
n 

of
 a

na
er

ob
ic

 
re

sp
ir

at
io

n.

i)	
Th

e 
te

ac
he

r t
o 

de
m

on
st

ra
te

 
ho

w
 to

 c
ar

ry
 o

ut
 

ex
pe

ri
m

en
ts

 o
n 

an
ae

ro
bi

c 
re

sp
ir

at
io

n.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
ca

rr
y 

ou
t e

xp
er

im
en

ts
 o

n 
an

ae
ro

bi
c 

re
sp

ir
at

io
n.

Va
rio

us
 p

ro
du

ct
s o

f 
an

ae
ro

bi
c 

re
sp

ira
tio

n.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ca
rr

y 
ou

t e
xp

er
im

en
ts

 
to

 d
em
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st
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te

 th
e 
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pl

ic
at
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of
 a

na
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re
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tio
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e)
	d

iff
er

en
tia

te
 b

et
w

ee
n 

ae
ro

bi
c 

an
d 

an
ae

ro
bi

c 
re

sp
ir

at
io

n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s 
th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
ae

ro
bi

c 
an

d 
an
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ro
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c 

re
sp

ir
at

io
n.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r fi

nd
in

g 
in

 p
le

na
ry

 
di

sc
us

sio
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C
ha

rt/
di
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ra

m
 o

n 
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n.
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 th
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ud

en
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to
 

di
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re
nt

ia
te

 b
et

w
ee

n 
ae
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bi

c 
an

d 
an
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ro

bi
c 

re
sp

ira
tio
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5.
4.

3 
In

fe
ct

io
n 

an
d 

di
se

as
es

 
of

 th
e 

re
sp

ira
to

ry
 

sy
st

em
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	m
en

tio
n 

co
m

m
on

 
ai

rb
or

ne
 in

fe
ct

io
ns

 
an

d 
di

se
as

es
 a

ffe
ct

in
g 

re
sp

ir
at

or
y 

sy
st

em
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s 
co

m
m

on
 a

ir
bo

rn
e 

in
fe

ct
io

n,
 

di
se

as
es

, a
nd

 d
is

or
de

rs
 su

ch
 

as
 fl

u,
 b

ro
nc

hi
tis

, a
st

hm
a 

an
d 

lu
ng

 c
an

ce
r.

Ex
tra

ct
s/

te
xt

s f
ro

m
 jo

ur
na

ls
 

on
 c

om
m

on
 a

irb
or

ne
 

in
fe

ct
io

ns
.
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 th
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en
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bl
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ii)

	S
tu

de
nt

s t
o 

sh
ar

e 
th

ei
r g

ro
up

 
w

or
k 

in
 p

le
na

ry
 d

is
cu

ss
io

n 
an

d 
th

e 
te

ac
he

r t
o 

m
ak

e 
an

y 
ne

ce
ss

ar
y 

cl
ar

ifi
ca

tio
ns

.

b)
	e

xp
la

in
 c

au
se

s, 
sy

m
pt

om
s, 

eff
ec

ts
 a

nd
 c

on
tr

ol
 

m
ea

su
re

s o
f c

om
m

on
 

in
fe

ct
io

ns
 a

nd
 d

is
ea

se
s o

f 
th

e 
re

sp
ir

at
or

y 
sy

st
em

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 th

ro
ug

h 
qu

es
tio

ns
 

an
d 

an
sw

er
s t

o 
ex

pl
ai

n 
ca

us
es

, s
ym

pt
om

s e
ffe

ct
s 

an
d 

co
nt

ro
l m

ea
su

re
s o

f 
co

m
m

on
 in

fe
ct

io
ns

 a
nd

 
di

se
as

es
 o

f t
he

 re
sp

ir
at

or
y 

sy
st

em
.

ii)
	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
th

e 
m

aj
or

 p
oi

nt
s o

n 
th

e 
ca

us
es

, s
ym

pt
om

s e
ffe

ct
s 

an
d 

co
nt

ro
l m

ea
su

re
s o

f t
he

 
co

m
m

on
 in

fe
ct

io
ns

, a
nd

 
di

se
as

es
 o

f t
he

 re
sp

ir
at

or
y 

sy
st

em
.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 a
 c

la
ss

 
di

sc
us

sio
n 

on
 th

e 
ca

us
es

 
sy

m
pt

om
s a

nd
 e

ffe
ct

s a
nd

 
co

nt
ro

l m
ea

su
re

s o
f t

he
 

co
m

m
on

 in
fe

ct
io

ns
 d

is
ea

se
s 

of
 th

e 
re

sp
ir

at
or

y 
sy

st
em

.

A
 ta

bu
la

tio
n 

of
 c

au
se

s, 
sy

m
pt

om
s e

ffe
ct

s a
nd

 
co

nt
ro

l o
f a

irb
or

ne
 

in
fe

ct
io
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n 
th

e 
m
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ee
t.
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 th
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l m
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5.
4.

4 
D

is
or

de
rs

 o
f t

he
   

   
   

   
R
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pi

ra
to

ry
 S
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te

m
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to
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a)

	m
en

tio
n 

di
so

rd
er

s o
f t

he
 

re
sp

ir
at

or
y 

sy
st

em
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i)	
Th

e 
te

ac
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r t
o 

gu
id

e 
st

ud
en
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 to

 b
ra

in
st

or
m

 o
n 

co
m

m
on

 d
is
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de

rs
 o

f t
he

 
re

sp
ir

at
or

y 
sy

st
em
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C
ha

rts
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ia
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s o
f t
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ira

to
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	S
tu

de
nt
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o 
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m

m
ar

iz
e 

th
ei

r 
re

sp
on

se
s a

nd
 li

st
 d

ow
n 
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m

m
on

 d
is

or
de

rs
 o

f t
he

 
re

sp
ir

at
or

y 
sy

st
em
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b)
	e

xp
la

in
 c

au
se

s, 
sy

m
pt

om
s a

nd
 e

ffe
ct

s 
of

 th
e 

di
so

rd
er

s o
f t

he
 

re
sp

ir
at

or
y 

sy
st

em
.

i)	
Th

e 
te

ac
he

r t
o 

ar
ra

ng
e 

a 
st

ud
y 

vi
sit

 to
 a

 n
ea

rb
y 

he
al

th
 fa

ci
lit

y 
fo

r s
tu

de
nt

s 
to

 in
ve

st
ig

at
e 

co
m

m
on

 
di

so
rd

er
s o

f t
he

 re
sp

ir
at

or
y 

sy
st

em
.

ii)
	S

tu
de

nt
s t
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FORM THREE

CLASS LEVEL COMPETENCES

Student should have the ability to:

1. 	 demonstrate appropriate use of biological knowledge, concepts, principles and skills in evaluating the roles of 	
	 various physiological processes in plants and animals.

2. 	 group organisms according to their similarities and differences.

3. 	 demonstrate positive attitudes and responsiveness towards community social values and take measures to protect 	
	 oneself, family and community.

4. 	 use appropriate skills to solve various health relatedproblems.

CLASS LEVEL OBJECTIVES

By the end of Form three course, the student should be able to:

a)	 acquire basic knowledge principles, concepts and skills in evaluating the roles of physiological processes in plants 
and animals.

b)	 apply knowledge and skills of  biological science and related fields in improving livestock and crop production.

c)	 classify organisms in their respective kingdoms, phylum/division and class.

d)	 develop positive attitude, values and practices for enhancing positive gender relations, environmental protection, 
and sexual and reproductive health.

e)	 take appropriate precautions and measures against problems related to reproductive processes in animals and 
flowering plants.

f)	 apply appropriate skills in managing problems related to HIV, AIDS, drug abuse and sexual and reproductive health.
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M

B
E

R
 

O
F 

PE
R

IO
D

S
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 c
la

ss
 

di
sc

us
sio

n 
an

d 
su

m
m

ar
iz

e 
th

e 
m

aj
or

 p
oi

nt
s o

n 
th

e 
ad

ap
ta

tio
n 

of
 d

iff
er

en
t 

ty
pe

s o
f m

us
cl

es
 to

 th
ei

r 
ro

le
s.

f)
	e

xp
la

in
 c

au
se

s, 
eff

ec
ts

 a
nd

 
pr

ev
en

tiv
e 

m
ea

su
re

s o
f 

m
us

cl
es

 c
ra

m
ps

.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s c
au

se
s, 

eff
ec

ts
 a

nd
 

pr
ev

en
tiv

e 
m

ea
su

re
s o

f 
m

us
cl

e 
cr

am
ps

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 c

la
ss

 
di

sc
us

sio
n 

an
d 

m
ak

e 
an

y 
ne

ce
ss

ar
y 

cl
ar

ifi
ca

tio
ns

.

M
od

el
s/

pi
ct

ur
es

/d
ia

gr
am

s 
of

 d
iff

er
en

t t
yp

es
 o

f 
m

us
cl

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 c
au

se
s, 

ef
fe

ct
s a

nd
 p

re
ve

nt
iv

e 
m

ea
su

re
s o

f m
us

cl
e 

cr
am

ps
?

1.
3 

M
ov

em
en

t i
n 

Pl
an

ts
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
m

ov
em

en
t i

n 
pl

an
ts

 
(m

ov
em

en
t o

f c
ur

va
tu

re
).

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 
pl

an
ts

/p
ot

te
d 

pl
an

ts
 

sh
ow

in
g 

m
ov

em
en

t i
n 

pl
an

ts
 a

nd
 re

co
rd

 th
e 

fin
di

ng
.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 
to

 d
is

cu
ss

 m
ov

em
en

t 
ex

hi
bi

te
d 

by
 p

la
nt

 a
nd

 
th

ei
r i

m
po

rt
an

ce
 a

nd
 

pr
es

en
t t

he
ir

 ta
sk

 fo
r 

pl
en

ar
y 

di
sc

us
sio

n.
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
m

ak
e 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 th
e 

m
ea

ni
ng

 a
nd

 im
po

rt
an

ce
 

of
 m

ov
em

en
t e

xh
ib

ite
d 

by
 

pl
an

ts
.

•	
Ph

ot
og

ra
ph

, d
ia

gr
am

s 
an

d 
ch

ar
ts

 sh
ow

in
g 

m
ov

em
en

t i
n 

pl
an

ts
.

•	
Pl

an
ts

 sh
ow

in
g 

m
ov

em
en

t o
f c

ur
va

tu
re

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

m
ov

em
en

t i
n 

pl
an

ts
?

4
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S
b)

	m
en

tio
n 

ty
pe

s o
f 

m
ov

em
en

t e
xh

ib
ite

d 
by

 
pl

an
ts

.

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 p
la

nt
s 

sh
ow

in
g 

di
ffe

re
nt

 ty
pe

s o
f 

m
ov

em
en

t a
nd

 re
co

rd
 th

e 
fin

di
ng

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 c
la

ss
 

di
sc

us
sio

n 
on

 th
e 

ty
pe

s 
of

 m
ov

em
en

t e
xh

ib
ite

d 
by

 p
la

nt
s (

i.e
. N

as
tic

 a
nd

 
Tr

op
ism

).

•	
A

 v
ar

ie
ty

 o
f p

la
nt

s 
sh

ow
in

g 
m

ov
em

en
t 

ex
hi

bi
te

d 
by

 p
la

nt
s.

•	
C

ha
rt

s/
di

ag
ra

m
s/

 
pi

ct
ur

es
 sh

ow
in

g 
na

st
ic

 
an

d 
tr

op
ic

 re
sp

on
se

s i
n 

pl
an

t.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

ty
pe

s o
f 

m
ov

em
en

t e
xh

ib
ite

d 
by

 
pl

an
ts

?

c)
	c

ar
ry

 o
ut

 e
xp

er
im

en
ts

 to
 

in
ve

st
ig

at
e 

m
ov

em
en

t i
n 

pl
an

ts
.

i)	
St

ud
en

ts
 in

 g
ro

up
s u

sin
g 

gu
id

el
in

es
 to

 p
er

fo
rm

 
ex

pe
ri

m
en

ts
 to

 in
ve

st
ig

at
e 

m
ov

em
en

t e
xh

ib
ite

d 
by

 
pl

an
ts

 a
nd

 re
co

rd
 th

ei
r 

fin
di

ng
s.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t t
he

ir
 

fin
di

ng
s a

nd
 th

e 
te

ac
he

r 
to

 le
ad

 c
la

ss
 d

is
cu

ss
io

n,
 

m
ak

e 
cl

ar
ifi

ca
tio

n 
an

d 
co

nc
lu

sio
n.

•	
Po

tte
d 

pl
an

ts
.

•	
C

ha
rt

s, 
ph

ot
og

ra
ph

, 
di

ag
ra

m
s a

nd
 p

ic
tu

re
s 

de
pi

ct
in

g 
m

ov
em

en
t i

n 
pl

an
ts

.
•	

Yo
un

g 
po

tte
d 

pl
an

ts
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
in

ve
st

ig
at

e 
m

ov
em

en
t 

in
 p

la
nt

s?

3.
0	

C
O

O
R

D
IN

AT
IO

N
3.

1	
C

on
ce

pt
 o

f C
oo

rd
in

at
io

n.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t 
of

 c
oo

rd
in

at
io

n 
in

 
or

ga
ni

sm
s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 m

ea
ni

ng
 

an
d 

im
po

rt
an

ce
 

of
 c

oo
rd

in
at

io
n 

in
 

or
ga

ni
sm

s.
ii)

	S
tu

de
nt

 to
 p

re
se

nt
 g

ro
up

 
ta

sk
s a

nd
 th

e 
te

ac
he

r t
o 

le
ad

 p
le

na
ry

 d
is

cu
ss

io
n,

 
m

ak
e 

ne
ce

ss
ar

y 
cl

ar
ifi

ca
tio

ns
 a

nd
 

co
nc

lu
sio

n.

•	
H

ot
 o

bj
ec

ts
.

•	
Sh

ar
p 

ob
je

ct
s.

•	
Li

ve
 sp

ec
im

en
s o

r t
oy

s 
of

 in
se

ct
s a

nd
 sm

al
l 

m
am

m
al

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 c
oo

rd
in

at
io

n 
in

 
or

ga
ni

sm
s?

4
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S
b)

	o
ut

lin
e 

w
ay

s i
n 

w
hi

ch
 

co
or

di
na

tio
n 

is 
br

ou
gh

t 
ab

ou
t.

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 
ch

ar
ts

/ d
ia

gr
am

s/
pi

ct
ur

es
 sh

ow
in

g 
m

ai
n 

co
m

po
ne

nt
s o

f n
er

vo
us

 
co

or
di

na
tio

n 
an

d 
di

sc
us

s t
he

 ro
le

 o
f e

ac
h 

co
m

po
ne

nt
s, 

st
im

ul
us

, 
re

ce
pt

or
s, 

co
or

di
na

to
r, 

eff
ec

to
rs

 a
nd

 re
sp

on
se

.
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s i

n 
gr

ou
ps

 o
n 

th
e 

w
ay

s i
n 

w
hi

ch
 c

oo
rd

in
at

io
n 

is 
br

ou
gh

t a
bo

ut
.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 a
 c

la
ss

 
di

sc
us

sio
n 

on
 th

e 
w

ay
s 

in
 w

hi
ch

 c
oo

rd
in

at
io

n 
is 

br
ou

gh
t a

bo
ut

.

•	
C

ha
rt

 to
 sh

ow
 h

ow
 

co
or

di
na

tio
n 

is 
br

ou
gh

t 
ab

ou
t.

•	
H

ot
 o

bj
ec

t.
•	

Sh
ar

p 
ob

je
ct

.
•	

Re
al

 o
bj

ec
ts

.
•	

G
am

e 
or

 p
uz

zl
e 

ch
ar

t o
n 

ne
rv

ou
s c

oo
rd

in
at

io
n 

pr
oc

es
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 w
ay

s i
n 

w
hi

ch
 

co
or

di
na

tio
n 

is
 b

ro
ug

ht
 

ab
ou

t?

3.
2 

N
er

vo
us

 C
oo

rd
in

at
io

n 
in

 
H

um
an

.
3.

2.
1 

N
eu

ro
ne

s.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

of
 

m
ot

or
, s

en
so

ry
 a

nd
 re

la
y 

ne
ur

on
es

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 a
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
st

ru
ct

ur
es

 o
f m

ot
or

, 
se

ns
or

y 
an

d 
re

la
y 

ne
ur

on
s.

ii)
	S

tu
de

nt
s t

o 
dr

aw
 a

nd
 

la
be

l d
ia

gr
am

 to
 sh

ow
 

th
e 

st
ru

ct
ur

e 
of

 m
ot

or
, 

se
ns

or
y 

an
d 

re
la

y 
ne

ur
on

es
.

•	
M

od
el

s/
pi

ct
ur

es
/ 

ph
ot

og
ra

ph
s o

f 
ne

ur
on

es
.

•	
Pr

ep
ar

ed
 sl

id
es

 o
f 

ne
ur

on
es

.
•	

M
ic

ro
sc

op
e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 m

ot
or

, s
en

so
ry

 a
nd

 
re

la
y 

ne
ur

on
s?

1

b)
	e

xp
la

in
 th

e 
ro

le
s o

f 
m

ot
or

, s
en

so
ry

 a
nd

 re
la

y 
ne

ur
on

es
.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

p 
th

e 
ro

le
s o

f m
ot

or
, 

se
ns

or
y 

an
d 

re
la

y 
ne

ur
on

e 
an

d 
to

 p
re

se
nt

 th
ei

r 
re

sp
on

se
s f

or
 p

le
na

ry
 

di
sc

us
sio

n.

A
 c

ha
rt 

sh
ow

in
g 

su
m

m
ar

y 
of

 th
e 

ro
le

s o
f m

ot
or

, 
se

ns
or

y 
an

d 
re

la
y 

ne
ur

on
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ro

le
s o

f 
m

ot
or

, s
en

so
ry

 a
nd

 
re

la
y 

ne
ur

on
s?
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O
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R
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S
ii)

	Th
e 

te
ac

he
r t

o 
su

m
m

ar
iz

e 
st

ud
en

ts
 re

sp
on

se
s, 

m
ak

e 
ge

ne
ra

l c
om

m
en

t a
nd

 
ne

ce
ss

ar
y 

co
rr

ec
tio

ns
.

3.
2.

2 
C

en
tra

l N
er

vo
us

 S
ys

te
m

 
(C

N
S)

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	g

iv
e 

th
e 

m
ea

ni
ng

 o
f 

C
en

tr
al

 N
er

vo
us

 S
ys

te
m

 
(C

N
S)

.

i)	
St

ud
en

ts
 to

 b
ra

in
st

or
m

 o
n 

th
e 

m
ea

ni
ng

 o
f C

N
S.

ii)
	Th

e 
te

ac
he

r t
o 

su
m

m
ar

iz
e 

st
ud

en
ts’

 re
sp

on
se

s a
nd

 
gi

ve
 g

en
er

al
 c

om
m

en
ts

 
an

d 
co

nc
lu

sio
n.

•	
C

ha
rt

s o
f t

he
 C

en
tr

al
 

N
er

vo
us

 S
ys

te
m

.
•	

H
an

d 
le

ns
es

.
•	

Pi
ct

ur
es

/p
ho

to
gr

ap
hs

 o
f 

br
ai

n 
an

d 
sp

in
al

 c
or

d.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 g
iv

e 
th

e 
m

ea
ni

ng
 

of
 C

en
tra

l N
er

vo
us

 
Sy

st
em

?

2

b)
	id

en
tif

y 
th

e 
co

m
po

ne
nt

s 
of

 th
e 

ce
nt

ra
l n

er
vo

us
 

sy
st

em
 a

nd
 th

ei
r 

fu
nc

tio
ns

.

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 
m

od
el

s c
ha

rt
s/

di
ag

ra
m

s/
ph

ot
og

ra
ph

s o
f b

ra
in

 a
nd

 
sp

in
al

 c
or

d 
an

d 
id

en
tif

y 
th

ei
r c

om
po

ne
nt

s.
ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 in
 g

ro
up

s t
o 

id
en

tif
y 

th
e 

co
m

po
ne

nt
s 

of
 th

e 
ce

nt
ra

l n
er

vo
us

 
sy

st
em

 a
nd

 d
is

cu
ss

 th
ei

r 
ro

le
s.

•	
C

ha
rt

s/
di

ag
ra

m
s o

f 
C

N
S.

•	
D

ia
gr

am
s/

m
od

el
s o

f 
br

ai
n 

an
d 

sp
in

al
 c

or
d.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 id
en

tif
y 

th
e 

co
m

po
ne

nt
s o

f t
he

ce
nt

ra
l n

er
vo

us
 sy

st
em

 
an

d 
th

ei
r f

un
ct

io
ns

?

c)
	d

es
cr

ib
e 

th
e 

st
ru

ct
ur

es
 o

f 
th

e 
sp

in
al

 c
or

d 
an

d 
br

ai
n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
m

od
el

s/
 d

ia
gr

am
/

pi
ct

ur
es

 o
f t

he
 sp

in
al

 c
or

d 
an

d 
br

ai
n 

an
d 

di
sc

us
s 

th
ei

r s
tr

uc
tu

re
s.

ii)
	S

tu
de

nt
s t

o 
dr

aw
 a

nd
 la

be
l 

th
e 

st
ru

ct
ur

es
 o

f t
he

 sp
in

al
 

co
rd

 a
nd

 b
ra

in
.

•	
D

ia
gr

am
s a

nd
 

ph
ot

og
ra

ph
s o

f t
he

 
sp

in
al

 c
or

d.
•	

M
od

el
s o

f t
he

 b
ra

in
 a

nd
 

sp
in

al
 c

or
d.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
st

ru
ct

ur
es

 
of

 th
e 

br
ai

n 
an

d 
sp

in
al

 
co

rd
?
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.
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:
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	g
iv

e 
th

e 
m

ea
ni

ng
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f 
Pe

rip
he

ra
l N

er
vo
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st

em
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 b
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th
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ni
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.

ii)
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te
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gu
id

e 
st

ud
en

ts
 to

 su
m
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e 
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 c
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 m
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ra
l N

er
vo

us
 

sy
st

em
 a

nd
 th
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b)
	id
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e 

Pe
rip

he
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l N
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ei
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 o
bs

er
ve

 ch
ar
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 m
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s d
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s.

•	
C

ha
rt

s/
ph

ot
og

ra
ph

s/
 

pi
ct

ur
es

 o
n 

pe
rip

he
ra

l 
N

er
vo

us
 sy

st
em

s.
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S.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
id

en
tif

y 
co

m
po

ne
nt

s 
of

 P
er

ip
he

ra
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r t
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ra
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ra
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 d
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.
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 o
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	S
tu

de
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aw
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 la
be

l 
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e 
ne
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ic
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ay
 o

f 
re

fle
x 

ac
tio
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te
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o 
le
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s d
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n 
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e 

ne
ur
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ay
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b)
	d
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m
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 c
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d 
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x 
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r t
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ra
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 re
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.
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 c
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s d
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.
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2.
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O
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an
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Th
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ud
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be
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bl
e 

to
:

a)
	e

xp
la

in
 th

e 
m

ea
ni

ng
 o

f a
 

se
ns

e 
or

ga
n.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 o
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er

ve
 m

od
el

s/
pi

ct
ur

es
/d

ia
gr

am
/ c

ha
rt
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an

d 
br
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to
rm
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th
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m
ea

ni
ng

 o
f s

en
se

 o
rg

an
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ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r g

ro
up

 re
sp

on
se

s i
n 

pl
en

ar
y 

se
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io
n 

an
d 

th
e 

te
ac

he
r t

o 
gu

id
e 

th
em
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 re
co

rd
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t 
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sp
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se
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 m
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e 

ge
ne
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l c

om
m

en
ts

 a
nd
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lu
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•	
C

ha
rt

s o
f d

iff
er

en
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se

 
or

ga
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•	

Pi
ct

ur
es

/d
ia

gr
am
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M
od
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s o
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se
 o

rg
an

s.
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 th
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st

ud
en
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bl
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to
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pl
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n 
th
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ng
 o
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se
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b)
	id

en
tif

y 
ty

pe
s o
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en

se
 

or
ga

ns
 a

nd
 th

ei
r r

el
at

iv
e 

po
sit

io
n.

i)	
St

ud
en
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 o
bs

er
ve

 
m

od
el
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 p

ic
tu

re
s/

di
ag

ra
m

s/
ch

ar
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 o
th

er
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 id
en
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e 
or
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 a
nd

 th
ei
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gu
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ud

en
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 in
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ec
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en
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f d
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 a
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 id
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y 
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ar
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.

iii
)	Th

e 
te
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he

r t
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le
ad
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 c
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di
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sio
n 

on
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e 
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pe
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of
 se
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ga
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 a

nd
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re
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.
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M

od
el
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ch

ar
ts

 sh
ow
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e 
of

 se
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e 
or
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.
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M
ir
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	d
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 d
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.
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 a
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ye
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e 
th

e 
to

ng
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e 

lo
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tio
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of
 ta

st
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) 
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d 
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e 
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se
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ct
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(T
.S
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d)
	e

xp
la
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 th

e 
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tio
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f 
se
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e 

or
ga

ns
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nd
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ei
r 
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tiv
e 

fe
at

ur
es
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i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
m

od
el

s/
pi

ct
ur

es
/

sp
ec

im
en

s s
ho

w
in

g 
di

ffe
re

nt
 se

ns
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or
ga

ns
 

an
d 

di
sc

us
s t
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 ro

le
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f 
ea

ch
 se

ns
e 

or
ga

n 
an

d 
its
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ap
tiv

e 
fe

at
ur

es
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ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r g

ro
up

 ta
sk

 a
nd

 th
e 

te
ac

he
r t

o 
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id
e 

th
em

 to
 

su
m

m
ar

iz
e 

m
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or
 p

oi
nt

s 
an

d 
m

ak
e 
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ar

ifi
ca

tio
n.

•	
C

ha
rt
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m

od
el
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ph
ot
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ra
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f d
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en
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se
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Li

ve
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r p
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ed
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3.
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D
ru

gs
 a

nd
 D

ru
g 

A
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se
 

in
 R

el
at

io
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to
 N

er
vo

us
 

C
oo

rd
in

at
io

n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
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xp

la
in

 th
e 

m
ea

ni
ng

 o
f 

dr
ug

s a
nd

 d
ru

g 
ab

us
e 

in
 re
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tio
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to

 n
er

vo
us

 
co

or
di

na
tio
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e 
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r t
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 d
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V

id
eo

/fi
lm

 o
n 

eff
ec

ts
 

of
 d

ru
g 

an
d 

su
bs

ta
nc

e 
ab

us
e.

•	
Sa

m
pl

es
 o

f d
ru

gs
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f 
dr

ug
s a

nd
 d

ru
g 

ab
us

e 
in

 re
la

tio
n 

to
 n

er
vo

us
 

co
or

di
na

tio
n?

6

b)
	o

ut
lin

e 
pr

op
er

 w
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s o
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V
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Pi
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	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 m

ak
e 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 p
ro

pe
r 

w
ay

s o
f h

an
dl

in
g 

an
d 

us
in

g 
dr

ug
s.

•	
Sa

m
pl

es
 o

f d
ru

gs
.

•	
V

id
eo

/fi
lm

 sh
ow

in
g 

pr
op

er
 w

ay
s o

f h
an

dl
in

g 
an

d 
us

in
g 

dr
ug

s.

c)
	e

xp
la

in
  c

au
se

s a
nd

 e
ffe

ct
s 

of
 d

ru
g 

ad
di

ct
io

n.
i)	

Th
e 

te
ac

he
r t

o 
in

vi
te

 
a 

dr
ug

 a
bu

se
 c

on
tr

ol
 

ex
pe

rt
 o

r h
ea

lth
 o

ffi
ce

r/
pr

ac
tit

io
ne

r t
o 

ta
lk

 o
n 

dr
ug

 a
dd

ic
tio

n,
 it

s c
au

se
s 

an
d 

eff
ec

ts
.

ii)
	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
m

aj
or

 p
oi

nt
s f

ro
m

 th
e 

gu
es

t s
pe

ak
er

 p
re

se
nt

at
io

n 
an

d 
th

e 
te

ac
he

r t
o 

gu
id

e 
th

em
 to

 c
la

ri
fy

 
m

aj
or

 is
su

es
 a

nd
 m

ak
e 

co
nc

lu
sio

n.
iii

)	S
tu

de
nt

s t
o 

do
 a

 p
ro

je
ct

 
on

 c
as

es
 o

f d
ru

g 
ad

di
ct

io
n 

in
 th

ei
r s

ur
ro

un
di

ng
 

co
m

m
un

ity
.

•	
Br

oc
hu

re
 a

nd
 fl

ie
rs

 o
n 

ca
us

es
 a

nd
 e

ffe
ct

s o
f 

dr
ug

 a
dd

iti
on

.
•	

V
id

eo
/fi

lm
 sh

ow
in

g 
pe

op
le

 a
ffe

ct
ed

 b
y 

dr
ug

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 c
au

se
s 

an
d 

ef
fe

ct
s o

f d
ru

g 
ad

di
ct

io
n?

d)
	s

ug
ge

st
 p

re
ve

nt
iv

e 
an

d 
co

nt
ro

l m
ea

su
re

s o
f d

ru
g 

ab
us

e.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 p
re

ve
nt

iv
e 

an
d 

co
nt

ro
l m

ea
su

re
s o

f d
ru

g 
ab

us
e.

ii)
	Th

e 
te

ac
he

r t
o 

us
e 

st
ud

en
ts

 c
or

re
ct

 re
sp

on
se

s 
an

d 
gi

ve
 c

la
ri

fic
at

io
ns

 a
nd

 
co

nc
lu

sio
n.

•	
V

id
eo

/fi
lm

 a
bo

ut
 d

ru
g 

an
d 

su
bs

ta
nc

e 
ab

us
e.

•	
Po

st
er

s o
f d

ru
g 

ad
di

ct
s/

 
us

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
su

gg
es

t p
re

ve
nt

iv
e 

an
d 

co
nt

ro
l m

ea
su

re
s o

f 
dr

ug
 a

bu
se

?
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iii

)	S
tu

de
nt

s t
o 

m
ak

e 
a 

st
ud

y 
vi

sit
 in

 a
 n

ea
rb

y 
he

al
th

 
ce

nt
re

/h
os

pi
ta

l a
nd

 
co

lle
ct

 d
at

a 
of

 c
au

se
s a

nd
 

eff
ec

ts
 o

f d
ru

g 
ab

us
e 

an
d 

m
ea

su
re

s t
ak

en
 b

y 
he

al
th

 
de

pa
rt

m
en

t t
o 

pr
ev

en
t 

an
d 

co
nt

ro
l d

ru
g 

ab
us

e 
in

 
th

e 
co

m
m

un
ity

.

3.
4 

En
do

cr
in

e 
gl

an
ds

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	i

de
nt

ify
 lo

ca
tio

n 
of

 
di

ffe
re

nt
 e

nd
oc

ri
ne

 g
la

nd
s 

in
 th

e 
m

am
m

al
ia

n 
bo

dy
.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 a
 c

la
ss

 
di

sc
us

sio
n 

on
 th

e 
lo

ca
tio

n 
of

 th
e 

en
do

cr
in

e 
gl

an
ds

 in
 

th
e 

m
am

m
al

ia
n 

bo
dy

 a
nd

 
th

e 
ty

pe
s o

f h
or

m
on

es
 

pr
od

uc
ed

 b
y 

ea
ch

 g
la

nd
.

ii)
	S

tu
de

nt
s t

o 
dr

aw
 th

e 
di

ag
ra

m
 to

 sh
ow

 lo
ca

tio
n 

of
 e

nd
oc

ri
ne

 g
la

nd
s i

n 
hu

m
an

 b
od

y.
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
en

do
cr

in
e 

an
d 

ex
oc

ri
ne

 
gl

an
d.

•	
C

ha
rt

s/
or

 d
ia

gr
am

s o
f 

en
do

cr
in

e 
gl

an
ds

 a
nd

 
ho

rm
on

es
 p

ro
du

ce
d 

by
 

ea
ch

 g
la

nd
.

•	
D

ia
gr

am
s/

m
od

el
s/

 
pi

ct
ur

es
 sh

ow
in

g 
th

e 
po

sit
io

n 
of

 th
e 

en
do

cr
in

e 
gl

an
ds

 in
 a

 
m

am
m

al
ia

n 
bo

dy
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
id

en
tif

y 
lo

ca
tio

n 
of

 
di

ffe
re

nt
 e

nd
oc

rin
e 

gl
an

ds
 in

 th
e 

m
am

m
al

ia
n 

bo
dy

?

6

b)
	e

xp
la

in
 th

e 
ro

le
 o

f 
ho

rm
on

es
 p

ro
du

ce
d 

by
 

ea
ch

 e
nd

oc
ri

ne
 g

la
nd

.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 th

e 
ro

le
 o

f 
ea

ch
 h

or
m

on
e 

in
 th

e 
m

am
m

al
ia

n 
bo

dy
.

ii)
	Th

e 
te

ac
he

r t
o 

us
e 

st
ud

en
ts

 re
sp

on
se

s t
o 

m
ak

e 
cl

ar
ifi

ca
tio

ns
 a

nd
 

co
nc

lu
sio

n.

C
ha

rts
 o

f t
he

 e
nd

oc
rin

e 
gl

an
ds

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ex
pl

ai
n 

th
e 

ro
le

 o
f 

ho
rm

on
es

 p
ro

du
ce

d 
by

 
ea

ch
 e

nd
oc

rin
e 

gl
an

d?
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c)

	o
ut

lin
e 

di
so

rd
er

s o
f 

ho
rm

on
al

 c
oo

rd
in

at
io

n 
in

 
m

am
m

al
s.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 d
is

or
de

rs
 o

f 
ho

rm
on

al
 c

oo
rd

in
at

io
n 

in
 

m
am

m
al

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

di
so

rd
er

s o
f h

or
m

on
al

 
co

or
di

na
tio

n 
du

e 
to

 
hy

pe
r-

an
d 

hy
po

-s
ec

re
tio

n 
of

 in
su

lin
, g

ro
w

th
 

ho
rm

on
e,

 a
nt

id
eu

re
tic

 
ho

rm
on

e 
an

d 
th

yr
ox

in
.

Pi
ct

ur
es

/p
ho

to
gr

ap
hs

 o
f 

di
so

rd
er

s o
f h

or
m

on
al

 
co

or
di

na
tio

n 
e.

g.
 g

oi
tre

, 
gi

ga
nt

is
m

 a
nd

 d
w

ar
fis

m
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 d
is

or
de

rs
 o

f 
ho

rm
on

al
 c

oo
rd

in
at

io
n 

in
 m

am
m

al
s?

3.
5 

   
C

oo
rd

in
at

io
n 

in
 P

la
nt

s.
3.

5.
1 

C
on

ce
pt

 o
f T

ro
pi

c 
an

d 
   

   
   

N
as

tic
 R

es
po

ns
es

.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
ts

 
of

 tr
op

ic
 a

nd
 n

as
tic

 
re

sp
on

se
s.

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 
po

tte
d 

pl
an

ts
 g

ro
w

n 
in

 a
ll 

ro
un

d 
lig

ht
 a

nd
 u

ni
la

te
ra

l 
lig

ht
 a

nd
 re

co
rd

 th
ei

r 
ob

se
rv

at
io

ns
.

ii)
	U

sin
g 

qu
es

tio
n 

an
d 

an
sw

er
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 g

iv
e 

th
e 

m
ea

ni
ng

 o
f t

ro
pi

c 
an

d 
na

st
ic

 re
sp

on
se

s.

•	
Po

tte
d 

pl
an

ts
.

•	
C

ha
rt

s/
ph

ot
og

ra
ph

s/
 

or
 p

ic
tu

re
s o

f t
ro

pi
c 

re
sp

on
se

s o
f s

ho
ot

s a
nd

 
ro

ot
s.

•	
Yo

un
g 

pl
an

t.
•	

M
im

os
a 

pl
an

t.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

ts
 

of
 tr

op
ic

 a
nd

 n
as

tic
 

re
sp

on
se

s?

4

b)
	c

ar
ry

 o
ut

 e
xp

er
im

en
ts

 
to

 in
ve

st
ig

at
e 

th
e 

eff
ec

ts
 

of
 tr

op
ic

 a
nd

 n
as

tic
 

re
sp

on
se

s i
n 

pl
an

ts
.

i)	
St

ud
en

ts
 u

sin
g 

gu
id

el
in

es
 

to
 c

ar
ry

 o
ut

 e
xp

er
im

en
ts

 
to

 in
ve

st
ig

at
e 

th
e 

eff
ec

ts
 o

f 
tr

op
ic

 a
nd

 n
as

tic
 in

 p
la

nt
s 

an
d 

re
co

rd
 th

ei
r fi

nd
in

gs
.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
cl

as
s d

is
cu

ss
io

n,
 

m
ak

e 
cl

ar
ifi

ca
tio

n 
on

 
m

is
co

nc
ep

tio
ns

 a
nd

 m
ak

e 
co

nc
lu

sio
n.

•	
Po

tte
d 

pl
an

ts
.

•	
Be

ak
er

s.
•	

C
ot

to
n 

w
oo

l.
•	

Be
an

 o
r m

ai
ze

 se
ed

s.
•	

Yo
un

g 
pl

an
t.

•	
M

im
os

a 
pl

an
ts

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
in

ve
st

ig
at

e 
th

e 
ef

fe
ct

s 
of

 tr
op

ic
 a

nd
 n

as
tic

 
re

sp
on

se
s i

n 
pl

an
ts

?
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c)

	e
xp

la
in

 th
e 

im
po

rt
an

ce
 

of
 tr

op
ic

 a
nd

 n
as

tic
 

re
sp

on
se

s.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 im
po

rt
an

ce
 

of
 h

yd
ro

-g
eo

- p
ho

to
 a

nd
 

ch
em

ot
ro

pi
sm

s i
n 

pl
an

ts
.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n,

 
m

ak
e 

ge
ne

ra
l c

om
m

en
ts

 
an

d 
co

nc
lu

sio
n 

on
 th

e 
sig

ni
fic

an
ce

 o
f t

ro
pi

sm
s 

an
d 

na
st

ic
 re

sp
on

se
s i

n 
pl

an
ts

.
iii

)	S
tu

de
nt

s t
o 

ou
tli

ne
 

sig
ni

fic
an

ce
 o

f t
ro

pi
sm

s i
n 

pl
an

t g
ro

w
th

.

•	
Po

tte
d 

pl
an

ts
 su

bj
ec

ts
 

to
 a

ll 
ro

un
d 

lig
ht

 a
nd

 
un

id
ire

ct
io

na
l l

ig
ht

.
•	

C
ha

rt
s t

o 
sh

ow
 e

xa
m

pl
es

 
of

 tr
op

ic
 re

sp
on

se
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 tr

op
ic

 a
nd

 n
as

tic
 

re
sp

on
se

s?

4.
0	

E
X

C
R

E
T

IO
N

4.
1	

C
on

ce
pt

 o
f E

xc
re

tio
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
ex

cr
et

io
n.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 m
ea

ni
ng

 a
nd

 
im

po
rt

an
ce

 o
f e

xc
re

tio
n.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 c
at

eg
or

iz
e 

th
ei

r r
es

po
ns

es
 a

nd
 re

co
rd

 
th

e 
m

aj
or

 p
oi

nt
s.

•	
M

od
el

s o
f k

id
ne

y.
•	

Pr
es

er
ve

d 
sp

ec
im

en
 o

f 
ki

dn
ey

.
•	

D
ia

gr
am

s/
ch

ar
ts

 o
f 

ex
cr

et
or

y 
sy

st
em

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

ex
cr

et
io

n?
2

b)
	g

iv
e 

ex
am

pl
es

 o
f e

xc
re

to
ry

 
pr

od
uc

ts
 e

lim
in

at
ed

 b
y 

or
ga

ni
sm

s.

i)	
U

sin
g 

qu
es

tio
ns

 a
nd

 
an

sw
er

s t
he

 te
ac

he
r t

o 
le

ad
 st

ud
en

t t
o 

na
m

e 
ex

cr
et

or
y 

pr
od

uc
ts

 
el

im
in

at
ed

 b
y 

or
ga

ni
sm

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

a 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gu
id

e 
st

ud
en

ts
 to

 
su

m
m

ar
iz

e 
m

aj
or

 id
ea

s 
on

 th
e 

ex
cr

et
or

y 
pr

od
uc

ts
 

el
im

in
at

ed
 b

y 
or

ga
ni

sm
s.

Pi
ct

ur
es

/c
ha

rt 
sh

ow
in

g 
va

rio
us

 ty
pe

s o
f e

xc
re

to
ry

 
pr

od
uc

ts
 a

nd
 th

ei
r 

im
po

rta
nc

e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 g
iv

e 
ex

am
pl

es
 o

f 
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cr
et

or
y 
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od
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ts
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ed
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y 
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S
4.

2 
Ex

cr
et

io
n 

in
 H

um
an

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	m

en
tio

n 
ex

cr
et

or
y 

or
ga

ns
 

in
 h

um
an

 b
ei

ng
.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
ch

ar
ts

/p
ic

tu
re

s/
m

od
el

s s
ho

w
in

g 
di

ffe
re

nt
 

ex
cr

et
or

y 
or

ga
ns

 a
nd

 
id

en
tif

y 
th

ei
r d

iff
er

en
ce

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

st
ud

en
ts

 to
 d

is
cu

ss
 o

n 
th

e 
ty

pe
s o

f  
ex

cr
et

or
y 

or
ga

ni
sm

 in
 h

um
an

.

M
od

el
/c

ha
rt/

di
ag

ra
m

 o
f 

ex
cr

et
or

y 
or

ga
ns

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

m
en

tio
n 

ex
cr

et
or

y 
or

ga
ns

 in
 h

um
an

 b
ei

ng
?

4

b)
	d

es
cr

ib
e 

th
e 

ur
in

ar
y 

sy
st

em
.

i)	
Th

e 
te

ac
he

r t
o 

di
ss

ec
t a

 
m

ou
se

 o
r a

ny
 o

th
er

 sm
al

l 
m

am
m

al
 to

 d
isp

la
y 

th
e 

ur
in

ar
y 

sy
st

em
.

ii)
	U

sin
g 

gu
id

in
g 

qu
es

tio
ns

 
st

ud
en

ts
 to

 o
bs

er
ve

 
m

od
el

s/
 d

ia
gr

am
/p

ic
tu

re
s 

sh
ow

in
g 

th
e 

hu
m

an
 

ur
in

ar
y 

sy
st

em
 a

nd
 

id
en

tif
y 

th
e 

st
ru

ct
ur

es
 

(k
id

ne
y, 

ur
et

er
, u

ri
na

ry
 

ba
ld

er
).

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

st
ru

ct
ur

e 
of

 u
ri

na
ry

 
sy

st
em

 a
nd

 it
s a

da
pt

iv
e 

fe
at

ur
es

.
iv

)	S
tu

de
nt

s t
o 

dr
aw

 a
nd

 
la

be
l t

he
 st

ru
ct

ur
e 

of
 th

e 
hu

m
an

 e
xc

re
to

ry
 sy

st
em

 
(K

id
ne

y, 
ur

et
er

, u
ri

na
ry

 
bl

ad
de

r, 
ur

et
hr

a)
.

•	
M

od
el

s/
ch

ar
ts

/d
ia

gr
am

/ 
pi

ct
ur

es
/s

pe
ci

m
en

s 
sh

ow
in

g 
th

e 
hu

m
an

 
ur

in
ar

y 
sy

st
em

.
•	

D
iss

ec
tin

g 
ki

ts
 a

nd
 tr

ay
s.

•	
C

hl
or

of
or

m
.

•	
C

ot
to

n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
ur

in
ar

y 
sy

st
em

?
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R
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c)

	e
xp

la
in

 th
e 

pr
oc

es
s o

f 
ur

in
e 

fo
rm

at
io

n.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 b

ra
in

st
or

m
 

on
 th

e 
pr

oc
es

s o
f u

ri
ne

 
fo

rm
at

io
n.

ii)
	S

tu
de

nt
s t

o 
di

sc
us

s i
n 

gr
ou

ps
 th

e 
pr

oc
es

s o
f 

ur
in

e 
fo

rm
at

io
n 

an
d 

th
e 

te
ac

he
r t

o 
m

ak
e 

cl
ar

ifi
ca

tio
ns

.

M
od

el
s/

ch
ar

ts
/p

ic
tu

re
s 

sh
ow

in
g 

th
e 

ur
in

ar
y 

sy
st

em
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
pr

oc
es

s o
f 

ur
in

e 
fo

rm
at

io
n?

4.
3 

C
om

pl
ic

at
io

ns
 a

nd
 

D
is

or
de

rs
 o

f t
he

 
Ex

cr
et

or
y 

Sy
st

em
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	m
en

tio
n 

co
m

m
on

 
co

m
pl

ic
at

io
ns

 a
nd

 
di

so
rd

er
s o

f t
he

 e
xc

re
to

ry
 

sy
st

em
.

i)	
Th

e 
te

ac
he

r t
o 

pr
ep

ar
e 

ca
se

 st
ud

ie
s o

n 
co

m
m

on
 

co
m

pl
ic

at
io

n 
an

d 
di

so
rd

er
s o

f t
he

 e
xc

re
to

ry
 

sy
st

em
 e

.g
. k

id
ne

y 
st

on
es

 
an

d 
ki

dn
ey

 fa
ilu

re
.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 to
 

di
sc

us
s t

he
 c

as
es

 u
sin

g 
gu

id
in

g 
qu

es
tio

ns
 g

iv
en

 
by

 th
e 

te
ac

he
r.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gu
id

e 
st

ud
en

ts
 to

 
su

m
m

ar
iz

e 
ke

y 
id

ea
s.

C
ha

rts
/d

ia
gr

am
 o

f t
he

 
ur

in
ar

y 
sy

st
em

 a
nd

 th
e 

as
so

ci
at

ed
 d

is
or

de
rs

 a
nd

 
co

m
pl

ic
at

io
ns

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

co
m

m
on

 
co

m
pl

ic
at

io
ns

 a
nd

 
di

so
rd

er
s o

f t
he

 
ex

cr
et

or
y 

sy
st

em
?

4

b)
	e

xp
la

in
 th

e 
ca

us
es

, 
sy

m
pt

om
s, 

eff
ec

ts
 a

nd
 

co
nt

ro
l m

ea
su

re
s o

f 
co

m
m

on
 c

om
pl

ic
at

io
ns

 
an

d 
di

so
rd

er
s o

f t
he

 
ex

cr
et

or
y 

sy
st

em
.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 c

au
se

s, 
sy

m
pt

om
s 

eff
ec

ts
 a

nd
 c

on
tr

ol
 

m
ea

su
re

s o
f d

is
or

de
rs

 
an

d 
co

m
pl

ic
at

io
ns

 o
f t

he
 

ex
cr

et
or

y 
sy

st
em

.

•	
A

 c
ha

rt
 sh

ow
in

g 
th

e 
ta

bu
la

tio
n 

of
 

ca
us

es
, s

ym
pt

om
s, 

an
d 

eff
ec

ts
 c

on
tr

ol
 

of
 th

e 
co

m
pl

ic
at

io
ns

 
an

d 
di

so
rd

er
s o

f t
he

 
ex

cr
et

or
y 

sy
st

em
.

•	
C

ha
rt

s/
m

od
el

s/
pi

ct
ur

es
 

sh
ow

in
g 

ur
in

ar
y 

sy
st

em
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 c
au

se
s, 

sy
m

pt
om

s a
nd

 e
ffe

ct
s 

an
d 

co
nt

ro
l m

ea
su

re
s o

f 
co

m
m

on
 c

om
pl

ic
at

io
ns

 
an

d 
di

so
rd

er
s o

f t
he

 
ex

cr
et

or
y 

sy
st

em
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R
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S
ii)

	Th
e 

te
ac

he
r t

o 
in

vi
te

 
a 

he
al

th
 o

ffi
ce

r t
o 

ta
lk

 
on

 c
om

pl
ic

at
io

ns
 a

nd
 

di
so

rd
er

s o
f t

he
 e

xc
re

to
ry

 
sy

st
em

 (k
id

ne
y 

fa
ilu

re
 

an
d 

ki
dn

ey
 st

on
es

).
iii

)	S
tu

de
nt

s t
o 

su
m

m
ar

iz
e 

m
aj

or
 p

oi
nt

s f
ro

m
 

th
e 

gu
es

t s
pe

ak
er

 
pr

es
en

ta
tio

n 
an

d 
th

e 
te

ac
he

r t
o 

gu
id

e 
th

em
 to

 
cl

ar
ify

 m
aj

or
 is

su
es

 a
nd

 
m

ak
e 

co
nc

lu
sio

n.

4.
4 

Ex
cr

et
io

n 
in

 P
la

nt
s.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	m
en

tio
n 

ty
pe

s o
f 

ex
cr

et
or

y 
pr

od
uc

ts
 

el
im

in
at

ed
 b

y 
pl

an
ts

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 u

sin
g 

qu
es

tio
ns

 
an

d 
an

sw
er

s t
o 

m
en

tio
n 

w
ay

s b
y 

w
hi

ch
 p

la
nt

s g
et

 
ri

d 
of

 e
xc

re
to

ry
 p

ro
du

ct
s 

an
d 

gi
ve

 e
xa

m
pl

es
.

ii)
	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
th

e 
m

aj
or

 p
oi

nt
s a

nd
 li

st
 

do
w

n 
ty

pe
s o

f e
xc

re
to

ry
 

pr
od

uc
ts

 e
lim

in
at

ed
 b

y 
pl

an
ts

.
iii

)	Th
e 

te
ac

he
r t

o 
m

ak
e 

ge
ne

ra
l c

om
m

en
ts

 
an

d 
co

nc
lu

sio
n 

on
 

th
e 

di
ffe

re
nt

 ty
pe

s o
f 

ex
cr

et
or

y 
pr

od
uc

ts
 

el
im

in
at

ed
 b

y 
pl

an
ts

.

A
 c

ha
rt 

sh
ow

in
g 

va
rio

us
 

pl
an

ts
 a

nd
 th

ei
r e

xc
re

to
ry

 
pr

od
uc

ts
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

ty
pe

s o
f 

ex
cr

et
or

y 
pr

od
uc

ts
el

im
in

at
ed

 b
y 

pl
an

ts
?
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b)

	e
xp

la
in

 th
e 

im
po

rt
an

ce
 

of
 c

om
m

on
 e

xc
re

to
ry

 
pr

od
uc

ts
 o

f p
la

nt
s.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 im
po

rt
an

ce
 

of
 e

xc
re

to
ry

 p
ro

du
ct

s 
of

 p
la

nt
s s

uc
h 

as
 g

um
, 

al
ka

lo
id

s a
nd

 la
te

x.
ii)

	T
ea

ch
er

 to
 le

ad
 p

le
na

ry
 

di
sc

us
sio

n 
on

 th
e 

im
po

rt
an

ce
 o

f e
xc

re
to

ry
 

pr
od

uc
ts

 fr
om

 p
la

nt
s, 

su
m

m
ar

iz
e 

th
e 

m
aj

or
 

po
in

ts
 a

nd
 m

ak
e 

co
nc

lu
sio

n.

•	
A

 c
ha

rt
 sh

ow
in

g 
va

ri
ou

s 
pl

an
ts

 a
nd

 th
ei

r w
as

te
 

pr
od

uc
ts

.
•	

Sa
m

pl
es

 o
f p

la
n 

ex
cr

et
or

y 
pr

od
uc

ts
 su

ch
 

as
 g

um
s, 

al
ka

lo
id

s a
nd

 
la

te
x.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 e

xc
re

to
ry

 p
ro

du
ct

s 
of

 p
la

nt
s?

5.
0	

R
E

G
U

L
AT

IO
N

5.
1	

C
on

ce
pt

 o
f R

eg
ul

at
io

n.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

re
gu

la
tio

n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 m
ea

ni
ng

 
of

 re
gu

la
tio

n 
an

d 
its

 
im

po
rt

an
ce

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
m

ak
e 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 th
e 

co
nc

ep
t 

of
 re

gu
la

tio
n 

an
d 

its
 

im
po

rt
an

ce
.

A
 c

ha
rt 

sh
ow

in
g 

th
e 

pr
oc

es
s 

of
 re

gu
la

tio
n 

in
 a

ni
m

al
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

re
gu

la
tio

n?
2

b)
	m

en
tio

n 
va

ri
ou

s t
yp

es
 o

f 
re

gu
la

tio
n.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
ch

ar
ts

/p
ic

tu
re

s 
sh

ow
in

g 
th

e 
pr

oc
es

s o
f 

re
gu

la
tio

n 
in

 a
ni

m
al

s a
nd

 
id

en
tif

y 
th

ei
r d

iff
er

en
ce

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 c
la

ss
 

di
sc

us
sio

n 
on

 th
e 

ty
pe

s 
of

 re
gu

la
tio

n 
te

m
pe

ra
tu

re
 

re
gu

la
tio

n,
 re

gu
la

tio
n 

of
 

w
at

er
 a

nd
 m

in
er

al
 sa

lts
 in

 
an

im
al

s.

•	
Ex

tr
ac

ts
/te

xt
s o

n 
va

ri
ou

s 
ty

pe
s o

f r
eg

ul
at

io
n.

•	
C

ha
rt

s/
pi

ct
ur

es
/

di
ag

ra
m

s s
ho

w
in

g 
va

ri
ou

s t
yp

es
 o

f 
re

gu
la

tio
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
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ty
pe

s o
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re
gu

la
tio
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5.

2 
Te

m
pe

ra
tu

re
 R

eg
ul

at
io

n 
in

 
A

ni
m

al
s.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
te

m
pe

ra
tu

re
 re

gu
la

tio
n 

in
 

an
im

al
s.

i)	
St

ud
en

ts
 in

 g
ro

up
s u

sin
g 

gu
id

el
in

es
 to

 p
er

fo
rm

 
ex

pe
ri

m
en

ts
 to

 d
et

er
m

in
e 

th
e 

te
m

pe
ra

tu
re

 o
f a

 fr
og

/
to

ad
 a

nd
 a

 sm
al

l m
am

m
al

 
un

de
r d

iff
er

en
t c

on
di

tio
ns

 
(c

ol
d 

an
d 

ho
t)

 a
nd

 re
co

rd
 

th
ei

r fi
nd

in
gs

.
ii)

	S
tu

de
nt

s t
o 

di
vi

de
 th

e 
ex

pe
ri

m
en

ta
l a

ni
m

al
s 

in
to

 e
ct

ot
he

rm
s a

nd
 

en
do

th
er

m
s.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gu
id

e 
st

ud
en

ts
 to

 c
le

ar
 o

ut
 

m
is

co
nc

ep
tio

n 
an

d 
m

ak
e 

co
nc

lu
sio

n.

•	
To

ad
/fr

og
.

•	
Sm

al
l m

am
m

al
 (r

at
, 

m
ou

se
, r

ab
bi

t)
.

•	
A

 c
lin

ic
al

 th
er

m
om

et
e.
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 re
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b)
	c

ar
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ut

 p
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al
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 d

et
er

m
in

e 
te

m
pe
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tio
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m
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m
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i)	
St

ud
en
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 p
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rs
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o 
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rr
y 
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t p

ra
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ex

er
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se
s o

n 
m

ea
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ri
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bo
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 te

m
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 c
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es
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y 
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m
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e 
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d 
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 p

er
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g 
a 
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e.
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	S
tu

de
nt

s t
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re
po

rt
 th
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r 

fin
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e 
te
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he

r 
to
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 c
la
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 d
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n 
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e t
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 re
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la
tio

n 
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m
al
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 m
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e 
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tio
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•	
A

 c
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ic
al

 th
er

m
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et
er

.
•	

A
 c

ha
rt

 sh
ow

in
g 

a 
ta

bl
e 

fo
r r
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ng
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y 
te

m
pe

ra
tu
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.

•	
Sm

al
l m
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m

al
s e

.g
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m
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t.
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 th
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ou
t p

ra
ct
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 m
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	d
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e 
th

e 
m
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ha

ni
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of

 te
m

pe
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tu
re

 re
gu

la
tio

n 
in

 m
am

m
al
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i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 th

e 
bo

dy
 re

ac
tio

ns
 

w
he

n 
th

e 
te

m
pe

ra
tu

re
 o

f 
th

e 
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rr
ou

nd
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g 
is 

lo
w

er
 

an
d 

w
he

n 
is 

hi
gh

er
 th

an
 

th
e 

bo
dy

 te
m

pe
ra

tu
re

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

a 
cl

as
s d

is
cu

ss
io

n 
on

 
th

e 
st

ru
ct

ur
e 

of
 th

e 
sk

in
 in

 re
la

tio
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to
 

te
m

pe
ra

tu
re

 re
gu

la
tio

n 
(v

as
oc

on
st

ri
ct

io
n 

an
d 

va
so

di
la

tio
n)

.
iii

)	S
tu

de
nt

s t
o 

dr
aw

 a
nd

 
la

be
l s

ec
tio

n 
of

 th
e 

sk
in

 
sh

ow
in

g 
va

so
co

ns
tr

ic
tio

n 
an

d 
va

so
di

la
tio

n.

•	
M

od
el

s/
ch

ar
ts

/ 
ph

ot
og

ra
ph

s s
ho

w
in

g 
th

e 
se

ct
io

n 
of

 th
e 

sk
in

.
•	

Pi
ct

ur
es

/d
ia

gr
am

s 
sh

ow
in

g 
th

e 
re

ac
tio

n 
of

 
th

e 
sk

in
 u

nd
er

 d
iff

er
en

t 
co

nd
iti
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ho
t a

nd
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ld
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 th
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bl
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 d
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e 
m
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 re
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m
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5.
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O
sm

or
eg

ul
at

io
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in
 

M
am

m
al
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e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 
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m

or
eg

ul
at

io
n.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 o

n 
th

e 
m

ea
ni

ng
 

of
 o

sm
or
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ul

at
io

n 
an

d 
its
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po
rt

an
ce

.
ii)

	Th
e 

te
ac

he
r t

o 
m

ak
e 
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ar
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n 
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e 
m

ea
ni
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m
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at
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im
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, p
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r d
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eg
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ex

pl
ai
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at
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b)
	m

en
tio

n 
fa
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s w
hi

ch
 

aff
ec

t t
he

 c
on

te
nt

s o
f s

al
t 
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d 

w
at

er
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 th
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bo
dy
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e 
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r t
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id

e 
st

ud
en

ts
 th
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ug

h 
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tio
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o 
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.
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C
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pi
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ur
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 o

r 
di
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m
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ho
w

in
g 
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m
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n 
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m
am

m
al

s.
•	

M
od

el
s/
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ar

ts
/ p

ic
tu
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s 

sh
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g 

th
e 

st
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of

 
a 
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.
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 th
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e 
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ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 in
 g

ro
up

s t
o 

ca
te

go
ri

es
 fa

ct
or

s w
hi

ch
 

aff
ec

t t
he

 sa
lt 

an
d 

w
at

er
 

co
nt

en
t i

n 
th

e 
bo

dy
.

iii
)	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r g

ro
up

 ta
sk

s a
nd

 
th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gi
ve

 c
or

re
ct

io
n 

w
he

re
 

ne
ce

ss
ar

y.

5.
4 

B
lo

od
 S

ug
ar

 R
eg

ul
at

io
n 

in
 

M
am

m
al

s.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
m

ec
ha

ni
sm

s 
of

 re
gu

la
tin

g 
su

ga
r l

ev
el

 in
 

th
e 

bl
oo

d.

i)	
St

ud
en

ts
 in

 g
ro

up
 to

 
di

sc
us

s h
ow

 h
or

m
on

es
 

re
gu

la
te

 su
ga

r l
ev

el
s i

n 
th

e 
bl

oo
d 

(in
su

lin
 a

nd
 

gl
uc

ag
on

s)
.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r t

as
ks

 in
 a

 p
le

na
ry

 
di

sc
us

sio
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Pi
ct

ur
es

, c
ha

rts
 o

r 
ph

ot
og

ra
ph

s s
ho

w
in

g 
th

e 
m

ec
ha

ni
sm

s o
f r

eg
ul

at
in

g 
su

ga
r l

ev
el

 in
 th

e 
bl

oo
d.

Is
 th

e 
st

ud
en
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bl
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to

 
ex
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ai

n 
th
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m

ec
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ni
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of

 re
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g 
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ga
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ve

l i
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th
e 

bl
oo

d?
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b)
	o

ut
lin

e 
th

e 
ca

us
es

, 
sy

m
pt

om
s a

nd
 e

ffe
ct

s o
f 

hi
gh

 a
nd

 lo
w

 su
ga

r l
ev

el
s 

in
 th

e 
bl

oo
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Th
e 

te
ac

he
r t

o 
as

si
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sk

s 
to

 st
ud

en
ts

 in
 g

ro
up

s t
o 
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ad
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er
at

ur
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 a
nd

 o
ut

lin
e 

th
e

ca
us

es
, s

ym
pt

om
s a

nd
 e
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ct

s 
of

 h
ig

h 
an

d 
lo

w
 su

ga
r l

ev
el

s 
in

 th
e 

bl
oo

d.

V
id

eo
 ta

pe
s, 

ch
ar

ts
, a

nd
 

pi
ct

ur
es

 sh
ow

in
g 

th
e 

ca
us

es
, s
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nd
 

ef
fe

ct
s o

f h
ig

h 
an

d 
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w
 

su
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r l
ev

el
s i

n 
th

e 
bl

oo
d.
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 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 th
e 
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th
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bl
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6.
0	

R
E

PR
O

D
U

C
T

IO
N

6.
1	

C
on

ce
pt

 o
f R

ep
ro

du
ct

io
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
re

pr
od

uc
tio

n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

m
ea

ni
ng

 a
nd

 im
po

rt
an

ce
 

of
 re

pr
od

uc
tio

n.
ii)

	Th
e 

te
ac

he
r t

o 
su

m
m

ar
iz

e 
st

ud
en

ts’
 re
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se
s 

an
d 

m
ak

e 
ne
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y 
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ar

ifi
ca

tio
n 

an
d 

gi
ve

 
co

nc
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sio
n.

•	
Fl

ip
 c

ha
rt

s.
•	

V.
I.P

.P
. c

ar
ds

 c
ar

ry
in

g 
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y 
m
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s o

n 
re

pr
od

uc
tio

n.

Is
 th

e 
st

ud
en

t a
bl
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re
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od
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b)

	d
ist

in
gu

ish
 b

et
w

ee
n 

se
xu

al
 a

nd
 a

se
xu

al
 

re
pr

od
uc

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

di
sp

la
y 

va
ri

et
y 

of
 o

rg
an

ism
s 

w
hi

ch
 re

pr
od

uc
e 

by
 se

ed
s 

or
 v

eg
et

at
iv

e.
ii)

	S
tu

de
nt

s t
o 

ob
se

rv
e 

a 
va

ri
et

y 
of

 o
rg

an
ism

s 
di

sp
la

ye
d 

an
d 

di
sc

us
s i

n 
gr

ou
ps

 th
e 

w
ay

s i
n 

w
hi

ch
 

th
e 

pl
an

ts
 re

pr
od

uc
e 

w
he

th
er

 b
y 

m
ea

ns
 

of
 a

se
xu

al
 o

r s
ex

ua
l 

re
pr

od
uc

tio
n.

iii
)	S

tu
de

nt
s i

n 
th

ei
r g

ro
up

 
to

 d
is

cu
ss

 th
e 

di
ffe

re
nc

es
 

be
tw

ee
n 

as
ex

ua
l a

nd
 

se
xu

al
 re

pr
od

uc
tio

n 
an

d 
pr

es
en

t t
he

ir
 g

ro
up

 ta
sk

s 
fo

r p
le

na
ry

 d
is

cu
ss

io
n.

iv
)	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n,

 m
ak

e 
ge

ne
ra

l c
om

m
en

ts
 a

nd
 

co
nc

lu
sio

n.

•	
Va

ri
et

y 
of

 o
rg

an
ism

s.
•	

Pi
ct

ur
e/

ph
ot

og
ra

ph
s o

f 
pl

an
ts

 th
at

 re
pr

od
uc

e 
by

 
se

ed
s o

r v
eg

et
at

iv
e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di
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in

gu
is

h 
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tw
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n 
se
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al
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nd
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se

xu
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pr
od

uc
tio

n?

c)
	e

xp
la

in
 th

e 
m

er
its

 a
nd

 
de

m
er

its
 o

f s
ex

ua
l a

nd
 

as
ex

ua
l r

ep
ro

du
ct

io
n.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
ob

se
rv

e 
va

ri
et

y 
of

 p
la

nt
s 

w
hi

ch
 re

pr
od

uc
e 
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ex

ua
lly

 
an

d 
se

xu
al

ly.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 m
er

its
 a

nd
 

de
m

er
its

 o
f a

se
xu

al
 a

nd
 

se
xu

al
 re

pr
od

uc
tio

n.
iii

)	S
tu

de
nt

s t
o 

pr
es

en
t 

th
ei

r t
as

ks
 fo

r p
le

na
ry

 
di

sc
us

sio
n.

•	
Va

ri
et

y 
of

 o
rg

an
ism

s.
•	

Pi
ct

ur
e/

ph
ot

og
ra
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s o

f 
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ts

 th
at

 re
pr
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ly.
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6.

2 
M

ei
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is
 a

nd
 R

ep
ro

du
ct

io
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	g
iv

e 
th

e 
m

ea
ni

ng
 o

f 
m

ei
os

is.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
th

e 
st

ud
en

ts
 to

 b
ra

in
st

or
m

 th
e 

m
ea

ni
ng

 o
f m

ei
os

is 
us

in
g 

ch
ar

ts
/p

ho
to

gr
ap

hs
 a

nd
 

m
od

el
s s

ho
w

in
g 

st
ag

es
 o

f 
m

ei
os

is.
ii)

	S
tu

de
nt

s t
o 

sy
nt

he
siz

e 
an

d 
co

rr
ec

t r
es

po
ns

es
.

iii
)	Th

e 
te

ac
he

r t
o 

su
m

m
ar

iz
e 

th
e 

st
ud

en
t r

es
po

ns
es

 a
nd

 
m

ak
e 

co
nc

lu
sio

n.

C
ha

rts
/p

ho
to

gr
ap

hs
 

sh
ow

in
g 

st
ag

es
 o

f m
ei

os
is

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

gi
ve

 th
e 

m
ea

ni
ng

 o
f 

m
ei

os
is

?
2

b)
	e

xp
la

in
 th

e 
sig

ni
fic

an
ce

 
of

 m
ei

os
is 

in
 re

la
tio

n 
to

 
re

pr
od

uc
tio

n.

i)	
U

sin
g 

ch
ar

ts
/p

ho
to

gr
ap

h 
an

d 
m

od
el

s, 
st

ud
en

ts
 to

 
ob

se
rv

e 
th

e 
ev

en
ts

 w
hi

ch
 

ta
ke

 p
la

ce
 in

 d
iff

er
en

t 
st

ag
es

 o
f m

ei
os

is.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
sig

ni
fic

an
ce

 o
f m

ei
os

is 
in

 
re

la
tio

n 
to

 re
pr

od
uc

tio
n 

an
d 

su
m

m
ar

iz
e 

th
e 

m
ai

n 
id

ea
s.

•	
C

ha
rt

s/
ph

ot
og

ra
ph

s 
sh

ow
in

g 
st

ag
es

 o
f 

m
ei

os
is.

•	
M

od
el

s s
ho

w
in

g 
st

ag
es

 
of

 m
ei

os
is.

Is
 th

e 
st

ud
en

t a
bl

e
to

 e
xp

la
in

 th
e 

si
gn

ifi
ca

nc
e 

of
 

m
ei

os
is

 in
 re

la
tio

n 
to

 
re

pr
od

uc
tio

n?

c)
	c

ar
ry

 o
ut

 a
n 

ex
pe

ri
m

en
t 

to
 sh

ow
 st

ag
es

 o
f m

ei
os

is 
pr

oc
es

s.

i)	
U

sin
g 

ch
ar

ts
/p

ho
to

gr
ap

h 
an

d 
m

od
el

s, 
st

ud
en

ts
 to

 
ob

se
rv

e 
th

e 
ev

en
ts

 w
hi

ch
 

ta
ke

 p
la

ce
 in

 d
iff

er
en

t 
st

ag
es

 o
f m

ei
os

is.
ii)

	Th
e 

te
ac

he
r t

o 
di

sp
la

y 
ch

ar
ts

/ p
ho

to
gr

ap
hs

/
di

ag
ra

m
s s

ho
w

in
g 

th
e 

ev
en

ts
 ta

ki
ng

 p
la

ce
 in

 e
ac

h 
st

ag
e 

of
 m

ei
os

is 
pr

oc
es

s.

•	
Pr

ep
ar

e 
m

ic
ro

sc
op

e 
sli

de
 o

n 
st

ag
es

 o
f 

m
ei

os
is.

•	
M

ic
ro

sc
op

e.
•	

C
ha

rt
s/

ph
ot

og
ra

ph
s/

 
m

od
el

s s
ho

w
in

g 
st

ag
es

 
of

 m
ei

os
is.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ca

rr
y 

ou
t

ex
pe

rim
en

ts
 to

 sh
ow

 
st

ag
es

 o
f m

ei
os

is
?
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S
iii

)	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
ob

se
rv

e 
th

e 
di

sp
la

ye
d 

m
od

el
 c

ha
rt

, p
ho

to
gr

ap
hs

 
or

 d
ia

gr
am

s a
nd

 o
ut

lin
e 

th
e 

ev
en

ts
 ta

ki
ng

 p
la

ce
 a

t 
ea

ch
 st

ag
e 

of
 m

ei
os

is 
an

d 
re

co
rd

 th
ei

r fi
nd

in
gs

.

6.
3 

R
ep

ro
du

ct
io

n 
in

 
Fl

ow
er

in
g 

Pl
an

ts
.

6.
3.

1 
Th

e 
St

ru
ct

ur
e 

of
 th

e 
Fl

ow
er

.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

of
 

th
e 

flo
w

er
.

i)	
St

ud
en

ts
 u

sin
g 

gu
id

el
in

es
 

to
 c

ol
le

ct
 v

ar
ie

ty
 o

f 
flo

w
er

s.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
ob

se
rv

e 
th

e 
co

lle
ct

ed
 

flo
w

er
s a

nd
 id

en
tif

y 
di

ffe
re

nt
 p

ar
ts

 o
f t

he
 

flo
w

er
 a

nd
 d

es
cr

ib
e 

th
ei

r 
st

ru
ct

ur
es

.
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
m

ak
e 

cl
ar

ifi
ca

tio
ns

 
an

d 
co

nc
lu

sio
n 

on
 th

e 
st

ru
ct

ur
e 

of
 th

e 
flo

w
er

.
iv

)	S
tu

de
nt

s t
o 

dr
aw

 a
 w

el
l 

la
be

lle
d 

di
ag

ra
m

 o
f t

he
 

na
m

ed
 fl

ow
er

.

•	
Va

ri
et

y 
of

 fl
ow

er
s.

•	
C

ha
rt

s/
m

od
el

s/
 

ph
ot

og
ra

ph
s o

f fl
ow

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 th

e 
flo

w
er

s?
2

b)
	id

en
tif

y 
re

pr
od

uc
tiv

e 
pa

rt
s o

f t
he

 fl
ow

er
.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 o

bs
er

ve
 v

ar
ie

ty
 o

f 
flo

w
er

s a
nd

 id
en

tif
y 

th
e 

re
pr

od
uc

tiv
e 

pa
rt

s.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

st
ud

en
ts

 to
 id

en
tif

y 
an

d 
di

sc
us

s t
he

 re
pr

od
uc

tiv
e 

pa
rt

s o
f t

he
 fl

ow
er

.

•	
Va

ri
et

y 
of

 fl
ow

er
s.

•	
M

od
el

s/
ch

ar
ts

/ p
ic

tu
re

s 
sh

ow
in

g 
di

ffe
re

nt
 ty

pe
s 

of
 fl

ow
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
id

en
tif

y 
re

pr
od

uc
tiv

e 
pa

rts
 o

f t
he

 fl
ow

er
?
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6.

3.
2 

Po
lli

na
tio

n.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
m

ea
ni

ng
 o

f 
po

lli
na

tio
n.

i)	
St

ud
en

ts
 to

 b
ra

in
st

or
m

 
on

 th
e 

m
ea

ni
ng

 o
f 

po
lli

na
tio

n.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

m
ea

ni
ng

 o
f p

ol
lin

at
io

n 
an

d 
its

 im
po

rt
an

ce
.

•	
Va

ri
et

y 
of

 fl
ow

er
s.

•	
M

od
el

s/
ch

ar
ts

/ 
ph

ot
og

ra
ph

s o
f 

po
lli

na
tio

n 
of

 th
e 

flo
w

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f 
po

lli
na

tio
n?

4

b)
	id

en
tif

y 
ty

pe
s o

f 
po

lli
na

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

de
sig

n 
a 

st
ud

y 
vi

sit
 a

ro
un

d 
th

e 
sc

ho
ol

 e
nv

iro
nm

en
t/

sc
ho

ol
 g

ar
de

n 
fo

r s
tu

de
nt

s 
to

 o
bs

er
ve

 d
iff

er
en

t 
flo

w
er

s a
nd

 id
en

tif
y 

ty
pe

s 
of

 p
ol

lin
at

io
n 

(s
el

f a
nd

 
cr

os
s p

ol
lin

at
io

n)
.

ii)
	U

sin
g 

gu
id

in
g 

qu
es

tio
n 

st
ud

en
ts

 in
 g

ro
up

s t
o 

di
sc

us
s w

ay
s i

n 
w

hi
ch

 th
e 

tw
o 

ty
pe

s o
f fl

ow
er

s a
re

 
po

lli
na

te
d 

an
d 

pr
es

en
t 

th
ei

r fi
nd

in
g 

in
 p

le
na

ry
 

di
sc

us
sio

n.
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
gu

id
e 

st
ud

en
ts

 to
 

su
m

m
ar

iz
e 

th
ei

r fi
nd

in
gs

 
an

d 
m

ak
e 

co
nc

lu
sio

n.

•	
Va

ri
et

y 
of

 fl
ow

er
s.

•	
D

ia
gr

am
s, 

pi
ct

ur
es

 a
nd

 
m

od
el

s o
f d

iff
er

en
t 

flo
w

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 id
en

tif
y 

ty
pe

s o
f 

po
lli

na
tio

n?

c)
	o

ut
lin

e 
ag

en
ts

 o
f 

po
lli

na
tio

n.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

th
e 

st
ud

en
t t

o 
ob

se
rv

e 
th

e 
ch

ar
ac

te
ri

st
ic

s o
f fl

ow
er

s 
(in

 te
rm

s o
f c

ol
ou

r o
f 

pe
ta

ls,
 st

ru
ct

ur
e 

of
 st

ig
m

a,
 

st
yl

es
, p

re
se

nc
e 

of
 a

bs
en

ce
 

of
 n

ec
ta

r.

•	
D

iff
er

en
t t

yp
es

 o
f 

flo
w

er
s.

•	
M

od
el

s/
di

ag
ra

m
s/

 
ph

ot
og

ra
ph

s o
f d

iff
er

en
t 

ty
pe

s o
f fl

ow
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 th
e 

ag
en

ts
 o

f 
po

lli
na

tio
n?
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ii)

	B
as

in
g 

on
 th

es
e 

ch
ar

ac
te

ri
st

ic
s s

tu
de

nt
 

to
 su

gg
es

t a
ge

nc
ie

s o
f 

po
lli

na
tio

n 
fo

r d
iff

er
en

t 
ty

pe
s o

f fl
ow

er
s.

iii
)	Th

e 
te

ac
he

r t
o 

re
co

rd
 th

e 
su

gg
es

tio
ns

/p
oi

nt
s g

iv
en

 
by

 st
ud

en
ts

 a
nd

 m
ak

e 
ne

ce
ss

ar
y 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 d
iff

er
en

t 
ty

pe
s o

f fl
ow

er
s a

nd
 th

ei
r 

ag
en

ts
 o

f p
ol

lin
at

io
n 

(w
in

d 
an

d 
in

se
ct

 
po

lli
na

te
d 

flo
w

er
s)

.

•	
Va

ri
et

y 
of

 fl
ow

er
s e

.g
. 

flo
w

er
s o

f h
ib

is
cu

s, 
co

m
m

on
 b

ea
n,

 ro
se

, 
m

ai
ze

, m
ill

et
 a

nd
 g

ra
ss

.
•	

Pi
ct

ur
es

/d
ia

gr
am

s 
sh

ow
in

g 
in

se
ct

s/
sm

al
l 

bi
rd

s p
ol

lin
at

in
g 

a 
flo

w
er

.

6.
3.

3 
Fe

rti
liz

at
io

n.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

fe
rt

ili
za

tio
n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 o
n 

th
e 

m
ea

ni
ng

 o
f f

er
til

iz
at

io
n 

in
 

flo
w

er
in

g 
pl

an
ts

.
ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 su

m
m

ar
iz

e 
th

ei
r r

es
po

ns
es

, m
ak

e 
ge

ne
ra

l c
om

m
en

ts
 

an
d 

co
nc

lu
sio

n 
on

 th
e 

m
ea

ni
ng

 o
f f

er
til

iz
at

io
n.

•	
M

od
el

s/
di

ag
ra

m
s/

ch
ar

ts
 

sh
ow

in
g 

th
e 

pr
oc

es
s o

f 
fe

rt
ili

za
tio

n 
in

 fl
ow

er
in

g 
pl

an
ts

.
•	

Va
ri

et
y 

of
 fl

ow
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

fe
rti

liz
at

io
n?

4

b)
	e

xp
la

in
 th

e 
pr

oc
es

s o
f 

fe
rt

ili
za

tio
n 

in
 fl

ow
er

in
g 

pl
an

ts
.

St
ud

en
ts

 to
 d

is
cu

ss
 in

 g
ro

up
s 

th
e 

pr
oc

es
s o

f f
er

til
iz

at
io

n 
in

 
flo

w
er

in
g 

pl
an

ts
 a

nd
 p

re
se

nt
 

th
ei

r g
ro

up
 ta

sk
s f

or
 p

le
na

ry
 

di
sc

us
si

on
.

•	
C

ha
rt

s/
m

od
el

s/
 

ph
ot

og
ra

ph
s s

ho
w

in
g 

th
e 

pr
oc

es
s o

f 
fe

rt
ili

za
tio

n 
in

 fl
ow

er
in

g 
pl

an
ts

.
•	

Va
ri

et
y 

of
 fl

ow
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
pr

oc
es

s 
of

 fe
rti

liz
at

io
n 

in
 

flo
w

er
in

g 
pl

an
ts

?



10
2

TO
PI

C
S/

 
SU

B
-T

O
PI

C
S

SP
E

C
IF

IC
 O

B
JE

C
T

IV
E

S
T

E
A

C
H

IN
G

 
A

N
D

 L
E

A
R

N
IN

G
 

ST
R

AT
E

G
IE

S

T
E

A
C

H
IN

G
 

A
N

D
 L

E
A

R
N

IN
G

 
R

E
SO

U
R

C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
F 

PE
R

IO
D

S
6.

4 
R

ep
ro

du
ct

io
n 

in
 

M
am

m
al

s.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	i

de
nt

ify
 p

ar
ts

 o
f t

he
 m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

or
ga

ns
.

St
ud

en
ts

 in
 g

ro
up

s t
o 

id
en

tif
y 

m
al

e 
an

d 
fe

m
al

e 
re

pr
od

uc
tiv

e 
or

ga
ns

 fr
om

 
th

e 
di

ss
ec

te
d 

m
ic

e/
an

y 
ot

he
r 

sm
al

l m
am

m
al

.

•	
M

ou
se

/a
ny

 o
th

er
 sm

al
l 

m
am

m
al

.
•	

D
iss

ec
tin

g 
ki

t.
•	

Tr
ay

/d
iss

ec
tin

g 
bo

ar
d.

•	
C

hl
or

of
or

m
.

•	
C

ot
to

n 
w

oo
l.

•	
W

at
er

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
id

en
tif

y 
pa

rts
 o

f t
he

 
m

al
e 

an
d 

fe
m

al
e

re
pr

od
uc

tiv
e 

or
ga

ns
?

4

b)
	d

es
cr

ib
e 

m
al

e 
an

d 
fe

m
al

e 
re

pr
od

uc
tiv

e 
sy

st
em

s.
i)	

St
ud

en
ts

 in
 g

ro
up

s t
o 

ob
se

rv
e 

th
e 

di
ss

ec
te

d 
m

am
m

al
/m

od
el

s/
 c

ha
rt

s/
pi

ct
ur

es
 sh

ow
in

g 
m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
s a

nd
 id

en
tif

y 
th

e 
st

ru
ct

ur
es

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

cl
as

s d
is

cu
ss

io
n 

an
d 

m
ak

e 
co

rr
ec

tio
n 

an
d 

cl
ar

ifi
ca

tio
n 

on
 th

e 
st

ru
ct

ur
es

 o
f t

he
 m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
s.

iii
)	S

tu
de

nt
s t

o 
dr

aw
 a

nd
 

la
be

l d
ia

gr
am

s o
f m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
s o

f a
 m

am
m

al
.

•	
M

od
el

s o
f d

iss
ec

te
d 

m
ic

e.
•	

Pi
ct

ur
es

, p
ho

to
gr

ap
h 

an
d 

ch
ar

ts
 sh

ow
in

g 
st

ru
ct

ur
es

 o
f m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
.

•	
D

iss
ec

te
d 

m
ic

e 
or

 a
ny

 
ot

he
r s

m
al

l m
am

m
al

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
m

al
e 

an
d 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
s?

6.
4.

1 
G

am
et

e 
Fo

rm
at

io
n 

an
d 

  
   

   
   

Fe
rti

liz
at

io
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	o
ut

lin
e 

th
e 

pr
oc

es
s o

f 
ga

m
et

e 
fo

rm
at

io
n 

in
 

m
am

m
al

s.

i)	
Th

ro
ug

h 
qu

es
tio

n 
an

d 
an

sw
er

s t
he

 te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 d

is
cu

ss
 

th
e 

pr
oc

es
s o

f g
am

et
e 

fo
rm

at
io

n 
in

 m
am

m
al

s.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 to

 
di

sc
us

s t
he

 p
ro

ce
ss

 o
f 

ga
m

et
e 

fo
rm

at
io

n 
in

 
m

am
m

al
s.

Pi
ct

ur
es

/c
ha

rts
 sh

ow
in

g 
fo

rm
at

io
n 

an
d 

lib
er

at
io

n 
of

 
ga

m
et

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 th
e 

pr
oc

es
s o

f 
ga

m
et

e 
fo

rm
at

io
n 

in
 

m
am

m
al

s?

4
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R
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C
E

S
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SS
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E
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T
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U
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O
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R
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D

S
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
on

 g
am

et
e 

fo
rm

at
io

n,
 

lib
er

at
io

n.

b)
	e

xp
la

in
 th

e 
pr

oc
es

se
s 

of
 o

vu
la

tio
n 

an
d 

m
en

st
ru

at
io

n.

i)	
U

sin
g 

ill
us

tr
at

io
ns

/g
ra

ph
s, 

th
e 

te
ac

he
r t

o 
gu

id
e 

th
e 

st
ud

en
t t

o 
id

en
tif

y 
th

e 
ph

as
es

 o
f m

en
st

ru
al

 c
yc

le
 

an
d 

ev
en

ts
 th

at
 ta

ke
 p

la
ce

 
in

 e
ac

h 
ph

as
e.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 to
 

di
sc

us
s t

he
 p

ro
ce

ss
 o

f 
ov

ul
at

io
n 

an
d 

ho
rm

on
es

 
in

vo
lv

ed
 in

 th
e 

pr
oc

es
s.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gi
ve

 c
om

m
en

ts
 a

nd
 

cl
ar

ifi
ca

tio
n 

on
 th

e 
pr

oc
es

s o
f o

vu
la

tio
n 

an
d 

m
en

st
ru

at
io

n 
in

 g
ro

up
s.

C
ha

rts
/g

ra
ph

s s
ho

w
in

g 
ph

as
e 

of
 m

en
st

ru
al

 a
nd

 
ov

ar
ia

n 
cy

cl
e.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
pr

oc
es

s 
of

 o
vu

la
tio

n 
an

d 
m

en
st

ru
at

io
n?

c)
	e

xp
la

in
 th

e 
pr

oc
es

s o
f 

fe
rt

ili
za

tio
n,

 p
re

gn
an

cy
 

an
d 

ch
ild

 b
ir

th
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 th
e 

pr
oc

es
s o

f f
er

til
iz

at
io

n 
pr

eg
na

nc
y 

an
d 

ch
ild

 b
ir

th
.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 to
 

ob
se

rv
e 

ch
ar

ts
/m

od
el

s/
 

pi
ct

ur
es

 sh
ow

in
g 

pr
oc

es
s o

f f
er

til
iz

at
io

n 
in

 m
am

m
al

s a
nd

 p
re

se
nt

 
th

ei
r fi

nd
in

g 
in

 p
le

na
ry

 
di

sc
us

sio
n.

C
ha

rts
 o

n 
fe

rti
liz

at
io

n 
pr

oc
es

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

ex
pl

ai
n 

th
e 

pr
oc

es
s o

f 
fe

rti
liz

at
io

n,
 p

re
gn

an
cy

 
an

d 
ch

ild
 b

irt
h?
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O
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D

S
d)

	o
ut

lin
e 

fa
ct

or
s w

hi
ch

 m
ay

 
hi

nd
er

 fe
rt

ili
za

tio
n.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
in

 g
ro

up
s t

he
 fa

ct
or

s 
aff

ec
tin

g 
fe

rt
ili

za
tio

n 
an

d 
pr

es
en

t t
he

ir
 g

ro
up

 ta
sk

s 
fo

r p
le

na
ry

 d
is

cu
ss

io
n.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

cl
ar

ify
 st

ud
en

ts
 re

sp
on

se
s.

Pi
ct

ur
es

 sh
ow

in
g 

va
rio

us
 

co
nt

ra
ce

pt
iv

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 o
ut

lin
e 

fa
ct

or
s 

w
hi

ch
 m

ay
 h

in
de

r 
fe

rti
liz

at
io

n?

e)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

ar
tifi

ci
al

 in
se

m
in

at
io

n.
i)	

Th
e 

te
ac

he
r t

o 
le

ad
 

st
ud

en
ts

 to
 d

is
cu

ss
 o

n 
th

e 
m

ea
ni

ng
 a

nd
 im

po
rt

an
ce

 
of

 a
rt

ifi
ci

al
 in

se
m

in
at

io
n.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 su
m

m
ar

iz
e 

th
e 

m
aj

or
 re

sp
on

se
s a

nd
 m

ak
e 

ge
ne

ra
l c

om
m

en
ts

.

C
ha

rts
/d

ra
w

in
g 

de
pi

ct
in

g 
ar

tifi
ci

al
 in

se
m

in
at

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

ar
tifi

ci
al

 in
se

m
in

at
io

n?

6.
4.

2 
M

ul
tip

le
 P

re
gn

an
ci

es
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	g
iv

e 
th

e 
m

ea
ni

ng
 o

f 
m

ul
tip

le
 p

re
gn

an
ci

es
.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 u

sin
g 

gu
id

in
g 

qu
es

tio
ns

 th
e 

ca
us

es
 o

f 
m

ul
tip

le
 p

re
gn

an
ci

es
 

an
d 

pr
es

en
t t

he
ir

 ta
sk

 fo
r 

pl
en

ar
y 

di
sc

us
sio

n.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
m

ak
e 

ap
pr

op
ri

at
e 

co
m

m
en

ts
 o

n 
th

e 
st

ud
en

ts
 

re
sp

on
se

s.

C
ha

rts
/p

ic
tu

re
s/

ph
ot

og
ra

ph
s 

sh
ow

in
g 

m
ul

tip
le

 
pr

eg
na

nc
ie

s c
as

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f 
m

ul
tip

le
 p

re
gn

an
ci

es
?

2

b)
	d

iff
er

en
tia

te
 b

et
w

ee
n 

id
en

tic
al

 tw
in

s a
nd

 
fr

at
er

na
l t

w
in

s.

i)	
St

ud
en

ts
 to

 o
bs

er
ve

 th
e 

di
ag

ra
m

s/
 p

ho
to

gr
ap

hs
/

pi
ct

ur
es

 sh
ow

in
g 

id
en

tic
al

 
an

d 
fr

at
er

na
l t

w
in

s a
nd

 
su

gg
es

t t
he

 d
iff

er
en

ce
s 

be
tw

ee
n 

id
en

tic
al

 a
nd

 
fr

at
er

na
l t

w
in

s.

•	
C

ha
rt

s/
di

ag
ra

m
s o

r 
pi

ct
ur

es
 sh

ow
in

g 
id

en
tic

al
 a

nd
 fr

at
er

na
l 

tw
in

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di

ffe
re

nt
ia

te
 b

et
w

ee
n 

id
en

tic
al

 tw
in

s a
nd

 
fr

at
er

na
l t

w
in

s?
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O
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PE
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S
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 c
la

ss
 

di
sc

us
sio

n 
an

d 
su

m
m

ar
iz

e 
th

e 
m

aj
or

 p
oi

nt
s o

n 
di

ffe
re

nc
es

 b
et

w
ee

n 
id

en
tic

al
 a

nd
 fr

at
er

na
l 

tw
in

s.

•	
D

ia
gr

am
/p

ic
tu

re
s 

sh
ow

in
g 

fe
rt

ili
za

tio
n 

w
hi

ch
 le

ad
 to

 e
ith

er
 

id
en

tic
al

 a
nd

 fr
at

er
na

l 
tw

in
s.

6.
5 

D
is

or
de

rs
 o

f R
ep

ro
du

ct
iv

e 
Sy

st
em

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	m

en
tio

n 
ty

pe
s o

f 
di

so
rd

er
s o

f h
um

an
 

re
pr

od
uc

tiv
e 

sy
st

em
s.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 ty

pe
s o

f 
di

so
rd

er
s o

f t
he

 h
um

an
 

re
pr

od
uc

tiv
e 

sy
st

em
s.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

m
ak

e 
cl

ar
ifi

ca
tio

n 
an

d 
co

nc
lu

sio
n.

D
oc

um
en

ts
 o

n 
th

e 
di

so
rd

er
s 

of
 th

e 
hu

m
an

 re
pr

od
uc

tiv
e 

sy
st

em
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

en
tio

n 
ty

pe
s o

f t
he

 
di

so
rd

er
s o

f t
he

 h
um

an
 

re
pr

od
uc

tiv
e 

sy
st

em
s?

6

b)
	e

xp
la

in
 th

e 
ca

us
es

 a
nd

 
eff

ec
ts

 o
f t

he
 re

pr
od

uc
tiv

e 
sy

st
em

 d
is

or
de

rs
.

i)	
U

sin
g 

gu
id

in
g 

qu
es

tio
ns

, 
st

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 c
au

se
s a

nd
 

eff
ec

ts
 o

f t
he

 re
pr

od
uc

tiv
e 

sy
st

em
 d

is
or

de
rs

.
ii)

	Th
e 

te
ac

he
r t

o 
in

vi
te

 a
 

he
al

th
 o

ffi
ce

r f
ro

m
 th

e 
ne

ar
by

 h
os

pi
ta

l/h
ea

lth
 

ce
nt

re
 to

 ta
lk

 o
n 

th
e 

ca
us

es
 a

nd
 e

ffe
ct

s o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em
 

di
so

rd
er

s.
iii

)	S
tu

de
nt

s t
o 

su
m

m
ar

iz
e 

m
aj

or
 p

oi
nt

s f
ro

m
 th

e 
gu

es
t s

pe
ak

er
 a

nd
 th

e 
te

ac
he

r t
o 

gu
id

e 
th

em
 b

y 
cl

ar
ify

in
g 

m
aj

or
 p

oi
nt

s.

•	
D

oc
um

en
ts

 o
n 

th
e 

di
so

rd
er

s o
f 

re
pr

od
uc

tiv
e 

sy
st

em
.

•	
M

an
ila

 sh
ee

t s
ho

w
in

g 
th

e 
ta

bu
la

tio
n 

of
 c

au
se

s 
an

d 
eff

ec
ts

 o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em
 

di
so

rd
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ca

us
es

 
an

d 
ef

fe
ct

s o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em
 

di
so

rd
er

s?
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SS
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O
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PE
R
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D

S
c)

	s
ug

ge
st

s p
os

sib
le

 
re

m
ed

ie
s o

f r
ep

ro
du

ct
iv

e 
sy

st
em

 d
is

or
de

r.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 c
la

ss
 

di
sc

us
sio

n 
on

 th
e 

po
ss

ib
le

 
re

m
ed

ie
s o

f r
ep

ro
du

ct
iv

e 
sy

st
em

s d
is

or
de

r.
ii)

	S
tu

de
nt

s t
o 

su
m

m
ar

iz
e 

m
aj

or
 p

oi
nt

s o
n 

th
e 

po
ss

ib
le

 re
m

ed
ie

s o
f 

re
pr

od
uc

tiv
e 

sy
st

em
 

di
so

rd
er

s.

•	
D

oc
um

en
ts

 o
n 

th
e 

di
so

rd
er

s o
f 

re
pr

od
uc

tiv
e 

sy
st

em
.

•	
A

 c
ha

rt
 sh

ow
in

g 
ca

us
es

 a
nd

 e
ffe

ct
s o

f 
di

so
rd

er
s o

f t
he

 h
um

an
 

re
pr

od
uc

tiv
e 

sy
st

em
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 su
gg

es
t 

po
ss

ib
le

 re
m

ed
ie

s o
f 

re
pr

od
uc

tiv
e 

sy
st

em
 

di
so

rd
er

s?

6.
6 

  C
om

pl
ic

at
io

n 
of

 th
e 

R
ep

ro
du

ct
iv

e 
Sy

st
em

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
:

a)
	m

en
tio

n 
ty

pe
s o

f 
co

m
pl

ic
at

io
ns

 o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em
s.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 b
ra

in
st

or
m

 o
n 

th
e 

ty
pe

s o
f c

om
pl

ic
at

io
ns

 
of

 th
e 

re
pr

od
uc

tiv
e 

sy
st

em
s.

ii)
	S

tu
de

nt
s t

o 
sy

nt
he

sis
e 

th
ei

r r
es

po
ns

es
 a

nd
 th

e 
te

ac
he

r t
o 

gu
id

e 
th

em
 

to
 su

m
m

ar
iz

e 
th

e 
m

aj
or

 
po

in
ts

 o
n 

th
e 

m
ea

ni
ng

 
of

 a
bo

rt
io

n,
 st

ill
 b

ir
th

s, 
m

is
ca

rr
ia

ge
 a

nd
 e

ct
op

ic
 

pr
eg

na
nc

y.

•	
C

ha
rt

s/
pi

ct
ur

es
/ 

ph
ot

og
ra

ph
s s

ho
w

in
g 

co
m

pl
ic

at
io

ns
 o

f 
re

pr
od

uc
tiv

e 
sy

st
em

.
•	

V
id

eo
 ta

pe
s.

•	
Te

xt
s o

n 
ca

se
 st

ud
ie

s 
on

 c
om

pl
ic

at
io

ns
 o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

ty
pe

s o
f 

co
m

pl
ic

at
io

ns
 o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

s?

6

b)
	o

ut
lin

e 
ca

us
es

 o
f 

co
m

pl
ic

at
io

ns
 o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 in
ve

st
ig

at
e 

th
e 

ca
us

es
 a

nd
 e

ffe
ct

s 
of

 c
om

pl
ic

at
io

ns
 o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.
ii)

	S
tu

de
nt

s t
o 

vi
sit

 lo
ca

l 
he

al
th

 fa
ci

lit
y 

to
 

in
ve

st
ig

at
e 

ca
us

es
 a

nd
 

eff
ec

ts
 o

f c
om

pl
ic

at
io

ns
 o

f 
re

pr
od

uc
tiv

e 
sy

st
em

.

•	
V

id
eo

 ta
pe

s/
ch

ar
ts

/ 
pi

ct
ur

es
/p

ho
to

gr
ap

hs
 

sh
ow

in
g 

co
m

pl
ic

at
io

ns
 

of
 th

e 
fe

m
al

e 
re

pr
od

uc
tiv

e 
sy

st
em

.
•	

Te
xt

s o
n 

ca
se

 st
ud

ie
s 

on
 c

om
pl

ic
at

io
ns

 o
f t

he
 

fe
m

al
e 

re
pr

od
uc

tiv
e 

sy
st

em
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 o
ut

lin
e 

ca
us

es
 o

f 
co

m
pl

ic
at

io
ns

 o
f t

he
re

pr
od

uc
tiv

e 
sy

st
em

?
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SS
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U
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O
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PE
R

IO
D

S
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

st
ud

en
ts

 to
 su

m
m

ar
iz

e 
th

ei
r fi

nd
in

g 
an

d 
m

ak
e 

co
nc

lu
sio

n 
on

 th
e 

co
m

pl
ic

at
io

ns
 o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.

c)
	s

ug
ge

st
  w

ay
s t

o 
m

in
im

iz
e 

th
e 

oc
cu

rr
en

ce
 

of
 c

om
pl

ic
at

io
ns

 
an

d 
di

so
rd

er
s o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
di

sc
us

s i
n 

gr
ou

ps
 

w
ay

s o
f m

in
im

iz
in

g 
co

m
pl

ic
at

io
ns

 a
nd

 
di

so
rd

er
s o

f t
he

 
re

pr
od

uc
tiv

e 
sy

st
em

.
ii)

	S
tu

de
nt

s t
o 

pr
es

en
t 

th
ei

r w
or

k 
in

 p
le

na
ry

 
di

sc
us

sio
n 

an
d 

th
e 

te
ac

he
r t

o 
gu

id
e 

th
em

 in
 

m
ak

in
g 

an
y 

ne
ce

ss
ar

y 
co

rr
ec

tio
ns

.

•	
V

id
eo

 ta
pe

s.
•	

C
ha

rt
s, 

pi
ct

ur
es

 a
nd

 
ph

ot
og

ra
ph

s s
ho

w
in

g 
co

m
pl

ic
at

io
ns

 o
f 

re
pr

od
uc

tiv
e 

sy
st

em
.

•	
Br

oc
hu

re
s a

nd
 fl

ie
rs

.
•	

M
od

el
s s

ho
w

in
g 

th
e 

re
pr

od
uc

tiv
e 

sy
st

em
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 su
gg

es
t w

ay
s o

f 
m

in
im

iz
in

g
th

e 
oc

cu
rr

en
ce

 o
f 

co
m

pl
ic

at
io

ns
 a

nd
 

di
so

rd
er

s o
f t

he
 

re
pr

od
uc

tiv
e 

sy
st

em
?

6.
7 

 S
ex

ua
lit

y 
an

d 
Se

xu
al

 
H

ea
lth

 a
nd

 R
es

po
ns

ib
le

 
Se

xu
al

 B
eh

av
io

ur
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
se

xu
al

ity
.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
m

ea
ni

ng
 se

xu
al

ity
, 

se
xu

al
 h

ea
lth

 a
nd

 se
xu

al
 

be
ha

vi
ou

r.
ii)

	Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 

th
e 

st
ud

en
ts

 re
sp

on
se

s 
an

d 
us

e 
th

em
 to

 le
ad

 
a 

di
sc

us
sio

n 
on

 th
e 

m
ea

ni
ng

 o
f s

ex
ua

lit
y, 

se
xu

al
 h

ea
lth

 a
nd

 
re

sp
on

sib
le

 se
xu

al
 

be
ha

vi
ou

r.

Pi
ct

ur
es

, c
ha

rts
 a

nd
 

ph
ot

og
ra

ph
s, 

vi
de

o 
ta

pe
s 

de
pi

ct
in

g 
ca

se
s o

f s
ex

ua
lit

y 
an

d 
se

xu
al

 b
eh

av
io

ur
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

se
xu

al
ity

?
4
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b)

	m
en

tio
n 

so
ci

al
 c

ul
tu

ra
l 

fa
ct

or
s i

nfl
ue

nc
in

g 
se

xu
al

 
be

ha
vi

ou
r i

n 
di

ffe
re

nt
 a

ge
 

gr
ou

ps
 o

f p
eo

pl
e.

i)	
Th

e 
te

ac
he

r t
o 

as
sig

n 
gr

ou
p 

ta
sk

s t
o 

st
ud

en
ts

 
to

 d
is

cu
ss

 fa
ct

or
s 

in
flu

en
ci

ng
 se

xu
al

 
be

ha
vi

ou
r i

n 
di

ffe
re

nt
 a

ge
 

gr
ou

ps
 o

f p
eo

pl
e.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
gr

ou
p 

ta
sk

s f
or

 p
le

na
ry

 
di

sc
us

sio
n 

an
d 

th
e t

ea
ch

er
 

to
 g

ui
de

 th
em

 to
 m

ak
e 

an
y 

ne
ce

ss
ar

y 
co

rr
ec

tio
ns

 
an

d 
cl

ar
ifi

ca
tio

ns
.

Pi
ct

ur
es

, c
ha

rts
, 

ph
ot

og
ra

ph
s, 

br
oc

hu
re

s, 
fli

er
s, 

R
ad

io
/V

id
eo

 ta
pe

s 
an

d 
te

xt
s d

ep
ic

tin
g 

ca
se

s 
of

 se
xu

al
ity

 a
nd

 se
xu

al
 

be
ha

vi
ou

r.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

fa
ct

or
s 

in
flu

en
ci

ng
 se

xu
al

 
be

ha
vi

ou
r i

n 
di

ffe
re

nt
 

ag
e 

gr
ou

ps
 o

f p
eo

pl
e?

c)
	d

iff
er

en
tia

te
 re

sp
on

sib
le

 
fr

om
 ir

re
sp

on
sib

le
 se

xu
al

 
be

ha
vi

ou
r a

nd
 th

ei
r 

im
pa

ct
 o

n 
on

es
el

f f
am

ily
 

an
d 

co
m

m
un

ity
.

i)	
St

ud
en

ts
 u

sin
g 

gu
id

el
in

es
 

to
 ro

le
 p

la
y 

on
 re

sp
on

sib
le

 
an

d 
ir

re
sp

on
sib

le
 se

xu
al

 
be

ha
vi

ou
r.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 d
is

cu
ss

 
re

sp
on

sib
le

 a
nd

 
ir

re
sp

on
sib

le
 se

xu
al

 
be

ha
vi

ou
r a

nd
 th

ei
r 

im
pa

ct
 o

n 
on

es
el

f, 
fa

m
ily

 
an

d 
co

m
m

un
ity

 a
s s

ho
w

n 
in

 th
e 

ro
le

 p
la

y 
an

d 
m

ak
e 

co
nc

lu
sio

ns
.

iii
)	S

tu
de

nt
s t

o 
ta

bu
la

te
 

th
e 

di
ffe

re
nc

es
 b

et
w

ee
n 

re
sp

on
sib

le
 a

nd
 

ir
re

sp
on

sib
le

 se
xu

al
 

be
ha

vi
ou

r.

•	
R

ad
io

/V
id

eo
 ta

pe
s.

•	
Te

xt
s d

ep
ic

tin
g 

ca
se

s 
of

 se
xu

al
ity

 a
nd

 se
xu

al
 

be
ha

vi
ou

r t
ap

es
, p

ic
tu

re
s 

an
d 

ph
ot

og
ra

ph
s 

sh
ow

in
g 

pe
op

le
 

w
ith

 d
iff

er
en

t s
ex

ua
l 

be
ha

vi
ou

r (
re

sp
on

sib
le

 
an

d 
ir

re
sp

on
sib

le
 

be
ha

vi
ou

r)
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di

ffe
re

nt
ia

te
 re

sp
on

si
bl

e 
fr

om
 ir

re
sp

on
si

bl
e 

se
xu

al
 b

eh
av

io
ur

 a
nd

th
ei

r i
m

pa
ct

 o
n 

on
es

el
f 

fa
m

ily
 a

nd
 c

om
m

un
ity

?
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S
d)

	s
ug

ge
st

 w
ay

s o
f 

er
ad

ic
at

in
g 

ir
re

sp
on

sib
le

 
se

xu
al

 b
eh

av
io

ur
s/

 
pr

ac
tic

es
 in

 th
e 

fa
m

ily
 a

nd
 

co
m

m
un

ity
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 u

sin
g 

qu
es

tio
ns

 
an

d 
an

sw
er

s t
o 

ou
tli

ne
 

w
ay

s o
f e

ra
di

ca
tin

g 
ir

re
sp

on
sib

le
 se

xu
al

 
be

ha
vi

ou
r i

n 
th

e 
fa

m
ily

, 
sc

ho
ol

 a
nd

 c
om

m
un

ity
.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 su
m

m
ar

is
e 

th
e 

m
aj

or
 id

ea
s a

nd
 p

oi
nt

s o
n 

th
e 

w
ay

s o
f e

ra
di

ca
tin

g 
ir

re
sp

on
sib

le
 se

xu
al

 
be

ha
vi

ou
r a

nd
 p

ra
ct

ic
es

.

•	
R

ad
io

/V
id

eo
 ta

pe
s, 

ca
ss

et
te

s p
ic

tu
re

s a
nd

 
ch

ar
ts

 sh
ow

in
g 

pe
op

le
 

w
ith

 d
iff

er
en

t s
ex

ua
l 

be
ha

vi
ou

r.
•	

Te
xt

s d
ep

ic
tin

g 
ca

se
s 

of
 d

iff
er

en
t s

ex
ua

l 
be

ha
vi

ou
r.

•	
Te

xt
s d

ep
ic

tin
g 

ca
se

s 
of

 se
xu

al
ity

 a
nd

 se
xu

al
 

be
ha

vi
ou

r.
•	

Pi
ct

or
ia

l c
ha

rt
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 su
gg

es
t w

ay
s o

f 
er

ad
ic

at
in

g
irr

es
po

ns
ib

le
 se

xu
al

 
be

ha
vi

ou
rs

/p
ra

ct
ic

es
 

in
 th

e 
fa

m
ily

 a
nd

 
co

m
m

un
ity

?

e)
	m

en
tio

n 
ap

pr
op

ri
at

e 
lif

e 
sk

ill
s r

eq
ui

re
d 

to
 c

op
e 

w
ith

 a
do

le
sc

en
t s

ex
ua

lit
y 

an
d 

se
xu

al
 b

eh
av

io
ur

.

i)	
St

ud
en

ts
 in

 g
ro

up
s u

sin
g 

gu
id

el
in

es
 to

 ro
le

 p
la

y 
on

 a
pp

ro
pr

ia
te

 u
se

 o
f 

lif
e 

sk
ill

s t
o 

co
pe

 w
ith

 
ad

ol
es

ce
nt

 se
xu

al
ity

 a
nd

 
se

xu
al

 b
eh

av
io

ur
.

ii)
	S

tu
de

nt
s i

n 
th

ei
r g

ro
up

s 
to

 o
ut

lin
e 

ke
y 

m
es

sa
ge

s i
n 

th
e 

ro
le

-p
la

y 
an

d 
m

en
tio

n 
th

e 
ap

pr
op

ri
at

e 
lif

e 
sk

ill
s 

re
qu

ire
d 

to
 c

op
e 

w
ith

 
ad

ol
es

ce
nt

 se
xu

al
ity

 a
nd

 
se

xu
al

 b
eh

av
io

ur
.

iii
)	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

m
ak

e 
cl

ar
ifi

ca
tio

ns
 o

n 
ap

pr
op

ri
at

e 
lif

e 
sk

ill
s 

re
qu

ire
d 

to
 c

op
e 

w
ith

 
ad

ol
es

ce
nt

 se
xu

al
ity

 a
nd

 
se

xu
al

 b
eh

av
io

ur
 su

ch
 

as
 se

lf 
es

te
em

, p
ro

bl
em

 
so

lv
in

g 
an

d 
de

ci
sio

n 
m

ak
in

g 
sk

ill
s.

V
id

eo
 ta

pe
s, 

pi
ct

ur
es

, 
ph

ot
og

ra
ph

s a
nd

 c
ha

rts
 

sh
ow

in
g 

di
ffe

re
nt

 li
fe

 
sk

ill
s r

eq
ui

re
d 

to
 c

op
e 

w
ith

 
ad

ol
es

ce
nt

 se
xu

al
ity

 a
nd

 
se

xu
al

 b
eh

av
io

ur
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
m

en
tio

n 
ap

pr
op

ria
te

 
lif

e 
sk

ill
s r

eq
ui

re
d 

to
 

co
pe

 w
ith

 a
do

le
sc

en
t 

se
xu

al
ity

 a
nd

 se
xu

al
 

be
ha

vi
ou

rs
?
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6.

8 
Fa

m
ily

 P
la

nn
in

g 
an

d 
C

on
tra

ce
pt

io
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
a)

	e
xp

la
in

 th
e 

co
nc

ep
ts

 
of

 fa
m

ily
 p

la
nn

in
g 

an
d 

co
nt

ra
ce

pt
io

n.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
on

 th
e 

co
nc

ep
ts

 o
f 

fa
m

ily
 p
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FORM FOUR

CLASS LEVEL COMPETENCES

Student should have the ability to:

1. 	 Make appropriate use of biological knowledge, concepts and principles in solving various problems in daily life.

2. 	 Perform practical activities in growth processes, genetics andevolution.

3. 	 Demonstrate appropriate use of genetic principles to improve animal, crop production and resolve socio- cultural 	
	 conflicts.

4. 	 Demonstrate positive attitudes towards personal, community and social values as well as resolving health 			
	 relatedproblems.

5. 	 Group organism according to their similarities anddifferences.

CLASS LEVEL OBJECTIVES

By the end of Form Four Course, the student should be able to:

a)	 Acquire basic knowledge, skills, concepts, principle and mechanisms of physiological processes in plants and 
animals.

b)	 Develop practical skills in studying growth processes, genetics andevolution.

c)	 Apply knowledge, skills and principles of genetics in improving plant and animal breeds as well as resolving    
socio-culturalconflicts(e.g.Maritalconflicts and child rejection).

d)	 Develop positive attitude, towards voluntary counseling and testing (VCT) and taking care of people living with 
HIV andAIDS.

e)	 Classify organisms in their respective kingdoms, phylum andclass.
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.
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ea

l 
ge

rm
in

at
io

n.

i)	
St

ud
en

ts
 in

 
gr

ou
ps

 to
 c

ar
ry

 
ou

t e
xp

er
im

en
ts

 
on

 h
yp

og
ea

l a
nd

 
ep

ig
ea

l g
er

m
in

at
io

n 
an

d 
re

po
rt

 th
ei

r 
ex

pe
ri

m
en

t 
fin

di
ng

s i
n 

pl
en

ar
y 

di
sc

us
sio

n.
ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 ta

ke
 

m
ea

su
re

m
en

t o
f t

he
 

gr
ow

in
g 

sh
oo

t a
nd

 
ro

ot
 p

er
io

di
ca

lly
 

an
d 

di
sc

us
s t

he
ir

 
fin

di
ng

s.

D
ia

gr
am

s/
dr

aw
in

gs
 o

n 
se

ed
 g

er
m

in
at

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 c
ar

ry
 o

ut
pr

ac
tic

al
 a

ct
iv

iti
es

 
to

 d
em

on
st

ra
te

 
ep

ig
ea

l a
nd

 
hy

po
ge

al
 

ge
rm

in
at

io
n?

2.
0	

G
E

N
E

T
IC

S
2.

1	
C

on
ce

pt
 o

f G
en

et
ic

s.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
ge

ne
tic

s.

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
t t

o 
di

sc
us

s i
n 

gr
ou

ps
 th

e 
m

ea
ni

ng
 

of
 g

en
et

ic
s, 

va
ria

tio
ns

 
an

d 
re

se
m

bl
an

ce
 w

hi
ch

 
ex

is
ts

 a
m

on
g 

m
em

be
rs

 
of

 th
e 

sa
m

e 
fa

m
ily

.

Ph
ot

og
ra

ph
s/

pi
ct

ur
es

 
sh

ow
in

g 
m

em
be

rs
 o

f 
th

e 
sa

m
e 

fa
m

ily
.
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 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
co

nc
ep

t o
f 

ge
ne

tic
s?

2

b)
	s

ta
te

 c
om

m
on

 te
rm

s 
us

ed
 in

 g
en

et
ic

s.
i)	

Th
e 

te
ac

he
r t

o 
di

sp
la

y 
al

l c
om

m
on

 te
rm

s 
us

ed
 in

 g
en

et
ic

s.

C
ha

rts
 sh

ow
in

g 
co

m
m

on
 te

rm
s u

se
d 

in
 

ge
ne

tic
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 st
at

e 
co

m
m

on
 

te
rm

s u
se

d 
in

 
ge

ne
tic
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	S
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h 

te
rm

 a
nd
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nt
he

siz
e 

th
ei

r 
re
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s t

he
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by
 

to
 fo
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ul

at
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de
fin

iti
on

/m
ea

ni
ng

 
of

 e
ac

h 
te

rm
.
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)	Th

e 
te

ac
he

r t
o 

m
ak

e 
cl

ar
ifi

ca
tio

n 
an

d 
co

nc
lu

sio
n 

on
 th

e 
co

m
m

on
 te

rm
s u

se
d 

in
 g

en
et

ic
s.

2.
2 

G
en

et
ic

 M
at

er
ia

ls
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	e

xp
la

in
 th

e 
co

nc
ep

t o
f 

ge
ne

tic
 m

at
er

ia
ls.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
on

 th
e 

m
ea

ni
ng

 o
f 

ge
ne

tic
 m

at
er

ia
l.

ii)
	Th

e 
te

ac
he

r t
o 

m
ak

e 
cl

ar
ifi

ca
tio

n 
an

d 
co

nc
lu

sio
n.

M
od

el
s/

ch
ar

ts
/p

ic
tu

re
s 

sh
ow

in
g 

ge
ne

tic
 m

at
er

ia
ls

.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 e

xp
la

in
 th

e 
co

nc
ep

t o
f g

en
et

ic
 

m
at

er
ia

ls
?
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b)
	d

es
cr

ib
e 

th
e 

st
ru

ct
ur

e 
an

d 
co

m
po

sit
io

n 
of

 
ge

ne
tic

 m
at

er
ia

ls.
 

(D
eo

xy
ri

bo
nu

cl
ei

c 
ac

id
 

an
d 

Ri
bo

nu
cl

ei
c 

ac
id

).

i)	
St

ud
en

ts
 in

 
gr

ou
ps

 to
 o

bs
er

ve
 

m
od

el
s/

pi
ct

ur
es

/ 
ph

ot
og

ra
ph

s o
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D
N

A
 a

nd
 R

N
A

 
m

ol
ec

ul
es

 a
nd

 
di

sc
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s i
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 st
ru

ct
ur

e 
an

d 
co

m
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sit
io
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	S
tu

de
nt

s t
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dr
aw

 
an

d 
la

be
l t
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st
ru

ct
ur

e 
of

 D
N

A
 

an
d 

RN
A

 m
ol

ec
ul

e.

•	
M

od
el

s/
di

ag
ra

m
/

pi
ct

ur
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/ 
ph

ot
og

ra
ph

y 
D

N
A

 
m

ol
ec

ul
e.

•	
Pl

as
tic

in
e/

cl
ay

 so
il/

 
be

ad
s f

or
 m

ou
ld

in
g 

D
N

A
 m

ol
ec

ul
e 

m
od

el
.

•	
Zi

p.
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 th

e 
st

ud
en
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ab

le
 to

 d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

an
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co
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po
si

tio
n 

of
ge

ne
tic

 m
at
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ia
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)	Th
e 

te
ac

he
r t

o 
le

ad
 

a 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

st
ru

ct
ur

e 
of

 D
N

A
 a

nd
 R

N
A

 
m

ol
ec

ul
es

 a
nd

 
cl

ar
ify

 th
e 

st
ud

en
ts

 
re

sp
on

se
s.

d)
	d

iff
er

en
tia

te
 

D
eo

xy
ri

bo
nu

cl
ei

c 
ac

id
 (D

N
A

) f
ro

m
 

Ri
bo

nu
cl

ei
c 

ac
id

 
(R

N
A

).

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 o

bs
er

ve
 m

od
el

s/
pi

ct
ur

es
/ d

ia
gr

am
s 

of
 D

N
A

 a
nd

 R
N

A
 

an
d 

di
sc

us
s t

he
ir

 
di

ffe
re

nc
es

.
ii)

	Th
e 

te
ac

he
r t

o 
cl

ar
ify

 o
n 

th
e 

di
ffe

re
nc

es
 b

et
w

ee
n 

D
N

A
 a

nd
 R

N
A

 a
nd

 
m

ak
e 

co
nc

lu
sio

n.

M
od

el
s/

pi
ct

ur
es

/
di

ag
ra

m
s o

f R
N

A
 

&
 D

N
A

 a
nd

 D
N

A
 

m
ol

ec
ul

es
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
iff

er
en

tia
te

 
D

N
A

 fr
om

 R
N

A
?

2.
3 

 P
rin

ci
pl

es
 o

f I
nh

er
ita

nc
e.

2.
3.

1 
C

on
ce

pt
 o

f I
nh

er
ita

nc
e.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

:
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

in
he

rit
an

ce
.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 o

bs
er

va
bl

e 
fe

at
ur

es
 o

f m
em

be
rs

 
of

 th
e 

sa
m

e 
fa

m
ily

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 p

le
na

ry
 

di
sc

us
sio

n 
an

d 
m

ak
e 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 th
e 

co
nc

ep
t o

f 
in

he
rit

an
ce

.

•	
Pi

ct
ur

es
/

ph
ot

og
ra

ph
s o

f 
m

em
be

rs
 o

f t
he

 
sa

m
e 

fa
m

ily
.

•	
Fl

ow
er

s a
nd

 le
av

es
 

of
 p

la
nt

s o
f t

he
 

sa
m

e 
fa

m
ily

 e
g.

 
O

kr
a,

 H
ib

is
cu

ss
, 

co
tto

n,
 b

ea
n 

an
d 

pe
a 

pl
an

ts
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
co

nc
ep

t o
f 

in
he

rit
an

ce
?
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3.
2 

M
en

de
lia

n 
in

he
rit

an
ce

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	s
ta

te
 M

en
de

l’s
 F

irs
t L

aw
 

of
 in

he
rit

an
ce

.

i)	
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 st

ud
y 

vi
sit

 a
t s

ch
oo

l f
ar

m
 

or
 n

ea
r b

y 
pe

as
/b

ea
n 

fa
rm

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

to
 o

bs
er

ve
 a

nd
 

di
sc

us
s d

iff
er

en
t 

pa
rt

s o
f t

he
 p

la
nt

 
(i.

e.
 st

em
 le

ng
th

, 
flo

w
er

 c
ol

ou
r, 

po
d 

co
lo

ur
 a

nd
 sh

ap
e 

an
d 

se
ed

 c
ol

ou
r a

nd
 

sh
ap

e)
.

iii
)	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
m

aj
or

 
po

in
ts

 a
nd

 st
at

e 
M

en
de

l’s
 F

irs
t L

aw
 

of
 in

he
rit

an
ce

.

M
at

ur
e 

Pe
a 

or
 b

ea
m

 p
la

nt
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 st
at

e 
th

e 
M

en
de

l’s
 

Fi
rs

t L
aw

 o
f 

In
he

rit
an

ce
?

8

b)
	il

lu
st

ra
te

 m
on

oh
yb

ri
d 

cr
os

se
s a

nd
 in

te
rp

re
t 

th
ei

r r
es

ul
ts

 o
f c

ro
ss

es
 

an
d 

ra
tio

s.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
m

ea
ni

ng
 o

f 
m

on
oh

yb
ri

d 
cr

os
se

s 
an

d 
ra

tio
s.

ii)
	Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 
ill

us
tr

at
e 

us
in

g 
ge

ne
tic

 d
ia

gr
am

s t
he

 
m

on
oh

yb
ri

d 
cr

os
se

s 
an

d 
ra

tio
s.

•	
Fr

es
h 

gr
ee

n 
pe

as
/

be
an

s p
od

s.
•	

Pi
ct

ur
es

/
ph

ot
og

ra
ph

s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 il
lu

st
ra

te
 

m
on

oh
yb

rid
 

cr
os

se
s a

nd
 

in
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rp
re
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ir 
re

su
lts

 o
f c
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	i
nt

er
pr

et
 d

at
a 

fr
om

 
m

on
oh

yb
ri

d 
ex

pe
ri

m
en

ts
 

to
 d

em
on

st
ra

te
 M

en
de

l’s
 

Fi
rs

t L
aw

 o
f I

nh
er

ita
nc

e.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

us
in

g 
gu

id
el

in
es

 
to

 in
te

rp
re

t d
at

a 
fo

rm
 m

on
oh

yb
ri

d 
ex

pe
ri

m
en

t t
o 

de
m

on
st

ra
te

 
M

en
de

l’s
 F

irs
t L

aw
 

of
 in

he
rit

an
ce

 
an

d 
di

sc
us

s t
he

ir
 

in
te

rp
re

ta
tio

n 
fin

di
ng

s.
ii)

	Th
e 

te
ac

he
r u

se
 

st
ud

en
ts

 fi
nd

in
gs

 to
 

m
ak

e 
cl

ar
ifi

ca
tio

ns
 

an
d 

co
nc

lu
sio

n.

•	
Pe

a/
be

an
 se

ed
s.

•	
Be

ad
s o

f t
w

o 
di

ffe
re

nt
 c

ol
or

s 
(e

.g
. b

la
ck

 a
nd

 
w

hi
te

/ r
ed

 a
nd

 
ye

llo
w.

•	
Be

ak
er

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 in
te

rp
re

t d
at

a 
fr

om
 m

on
oh

yb
rid

 
ex

pe
rim

en
ts

to
 d

em
on

st
ra

te
 

M
en

de
l’s

Fi
rs

t L
aw

 o
f 

In
he

rit
an

ce
?

d)
	il

lu
st

ra
te

 p
at

te
rn

s o
f 

In
he

rit
an

ce
 th

at
 fo

llo
w

 
M

en
de

l’s
 F

irs
t L

aw
 o

f 
In

he
rit

an
ce

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 
gr

ou
ps

 to
 d

is
cu

ss
 

th
e 

pa
tte

rn
s o

f 
in

he
rit

an
ce

 o
f 

al
bi

ni
sm

s, 
to

ng
ue

 
ro

lli
ng

, A
BO

 a
nd

 
Rh

es
us

 fa
ct

or
s 

(R
h 

fa
ct

or
) b

lo
od

 
gr

ou
pi

ng
 a

nd
 si

ck
le

 
ce

ll 
an

ae
m

ia
.

ii)
	S

tu
de

nt
 to

 p
re

se
nt

 
gr

ou
p 

ta
sk

s i
n 

a 
pl

en
ar

y 
di

sc
us

sio
n.

•	
25

0g
m

 (1
/4

 k
g)

 o
f 

be
an

 o
r p

ea
 se

ed
s.

•	
50

-1
00

 b
ea

ds
 

of
 tw

o 
di

ffe
re

nt
 

co
lo

ur
 (e

.g
. b

la
ck

 
an

d 
w

hi
te

/r
ed

 a
nd

 
ye

llo
w

).
•	

Be
ak

er
s.

Is
 th
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st

ud
en
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le
 to

 il
lu

st
ra
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pa
tte

rn
s o
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In
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l’s

 
Fi

rs
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aw
 o

f 
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3.
3 

N
on

-M
en

de
lia

n 
In

he
rit

an
ce

.
Th

e 
st

ud
en

t s
ho

ul
d 

ab
le

 to
:

a)
	e

xp
la

in
 c

on
ce

pt
s o

f 
in

co
m

pl
et

e 
do

m
in

an
ce

 
an

d 
co

-d
om

in
an

ce
.

i)	
St

ud
en

ts
 in

 
gr

ou
ps

 to
 d

is
cu

ss
 

th
e 

m
ea

ni
ng

 
of

 In
co

m
pl

et
e 

do
m

in
an

ce
 a

nd
 

   
  c

o-
do

m
in

an
ce

.
ii)

	Th
e 

te
ac

he
r t

o 
us

e 
st

ud
en

ts’
 

re
sp

on
se

s t
o 

cl
ar

ify
 

on
 th

e 
m

ea
ni

ng
 

of
 in

co
m

pl
et

e 
do

m
in

an
ce

 a
nd

   
  

co
- d

om
in

an
ce

.

•	
C

ha
rt

s, 
pi

ct
ur

es
 

an
d 

ph
ot

og
ra

ph
s 

sh
ow

in
g 

m
em

be
rs

 
of

 th
e 

sa
m

e 
fa

m
ily

.
•	

Pi
ct

ur
es

/
ph

ot
og

ra
ph

s 
sh

ow
in

g 
an

im
al

s 
w

ith
 d

iff
er

en
t 

co
lo

ur
 b

la
ck

, w
hi

te
, 

br
ow

n 
an

d 
do

tte
d 

co
w,

 c
at

, g
oa

t o
r 

he
n.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
th

e 
co

nc
ep

ts
 o

f 
in

co
m

pl
et

e
do

m
in

an
ce

 a
nd

 c
o-

do
m

in
an

ce
?

6

b)
	il

lu
st

ra
te

 p
at

te
rn

s 
of

 in
he

rit
an

ce
 

th
at

 d
ev

ia
te

s f
ro

m
 

M
en

de
l’s

 F
irs

t L
aw

 o
f 

In
he

rit
an

ce
.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
on

 th
e 

pa
tte

rn
s o

f 
in

he
rit

an
ce

 th
at

 
de

vi
at

es
 fr

om
 th

e 
M

en
de

l’s
 F

irs
t L

aw
 

of
 In

he
rit

an
ce

.
ii)

	Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 st

ud
en

ts
 

re
sp

on
se

s a
nd

 u
se

 
th

em
 to

 d
es

cr
ib

e 
us

in
g 

ge
ne

tic
 

di
ag

ra
m

s t
he

 p
at

te
rn

 
of

 in
he

rit
an

ce
 th

at
 

de
vi

at
es

 fr
om

 th
e 

M
en

de
l’s

 F
irs

t L
aw

 
of

 In
he

rit
an

ce
.

iii
)	S

tu
de

nt
s t

o 
de

sc
ri

be
 p

at
te

rn
s o

f 
in

he
rit

an
ce

 u
sin

g 
ge

ne
tic

 d
ia

gr
am

.

•	
C

ha
rt

, p
ic

tu
re

s, 
ph

ot
og

ra
ph

s.
•	

Be
ad

s d
iff

er
en

t 
co

lo
rs

.
•	

Be
ak

er
s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 il
lu

st
ra

te
 

pa
tte

rn
s o

f 
in

he
rit

an
ce

th
at

 d
ev

ia
te

s 
fr

om
 M

en
de

l’s
 

Fi
rs

t L
aw

 o
f 

In
he

rit
an

ce
?
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O
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PE
R
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S
2.

4 
Se

x 
D

et
er

m
in

at
io

n 
an

d 
In

he
rit

an
ce

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	d
es

cr
ib

e 
th

e 
m

ec
ha

ni
sm

 o
f s

ex
 

de
te

rm
in

at
io

n 
an

d 
in

he
rit

an
ce

.

i)	
St

ud
en

ts
 in

 g
ro

up
 

us
in

g 
ge

ne
tic

 
di

ag
ra

m
s t

o 
de

sc
ri

be
 

th
e 

m
ec

ha
ni

sm
 o

f 
se

x 
de

te
rm

in
at

io
n 

an
d 

in
he

rit
an

ce
.

ii)
	Th

e 
te

ac
he

r t
o 

m
ak

e 
cl

ar
ifi

ca
tio

n 
an

d 
co

nc
lu

sio
n 

on
 th

e 
m

ec
ha

ni
sm

 o
f s

ex
 

de
te

rm
in

at
io

n 
an

d 
in

he
rit

an
ce

.

Ph
ot

og
ra

ph
s/

pi
ct

ur
es

 
sh

ow
in

g 
di

ffe
re

nt
 

an
im

al
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
es

cr
ib

e 
th

e 
m

ec
ha

ni
sm

 o
f s

ex
 

de
te

rm
in

at
io

n 
an

d 
in

he
rit

an
ce

?

8

b)
	e

xp
la

in
 th

e 
co

nc
ep

ts
 o

f 
se

x 
lin

ke
d,

 se
x 

lim
ite

d 
an

d 
se

x 
in

flu
en

ce
d 

ch
ar

ac
te

rs
.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 th

e 
m

ea
ni

ng
 o

f s
ex

 
lin

ke
d,

 se
x 

lim
ite

d 
an

d 
se

x 
in

flu
en

ce
 

ch
ar

ac
te

rs
.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 to
 d

is
cu

ss
 

ob
se

rv
ab

le
 fe

at
ur

es
 

of
 a

ni
m

al
s o

f 
di

ffe
re

nt
 se

x 
(e

.g
. 

lo
ng

 h
ai

r o
f l

io
n,

 b
ig

 
co

m
b 

an
d 

pl
um

ag
e 

of
 h

en
, l

on
g 

ho
rn

s o
f 

go
at

 a
nd

 c
ow

).
iii

)	Th
e 

te
ac

he
r t

o 
m

ak
e 

cl
ar

ifi
ca

tio
n 

an
d 

co
nc

lu
sio

n 
on

 
th

e 
co

nc
ep

ts
 o

f s
ex

 
lin

ke
d,

 se
x 

lim
ite

d 
an

d 
se

x 
in

flu
en

ce
d 

ch
ar

ac
te

rs
.

C
ha

rts
, p

ic
tu

re
s, 

ph
ot

og
ra

ph
s s

ho
w

in
g 

an
im

al
s o

f d
iff

er
en

t 
se

x 
e.

g.
 lo

ng
 h

or
ne

d 
go

at
/c

ow
 b

ig
 c

om
b 

an
d 

pl
um

ag
e 

of
 h

en
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

co
nc

ep
t o

f s
ex

 
lin

ke
d,

 se
x 

lim
ite

d 
an

d 
se

x 
in

flu
en

ce
d 

ch
ar

ac
te

rs
?
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S
c)

	e
xp

la
in

 th
e 

co
ns

eq
ue

nc
es

 o
f s

ex
 

pr
ef

er
en

ce
 a

nd
 se

x 
se

le
ct

io
n.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
on

 th
e 

co
ns

eq
ue

nc
es

 
of

 se
x 

pr
ef

er
en

ce
 a

nd
 

se
x 

se
le

ct
io

n.
ii)

	Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 th

e 
st

ud
en

t’s
 re

sp
on

se
s 

an
d 

us
e 

th
em

 to
 le

ad
 

a 
di

sc
us

sio
n 

on
 th

e 
co

ns
eq

ue
nc

es
 o

f t
he

 
se

x 
pr

ef
er

en
ce

 a
nd

 
se

x 
se

le
ct

io
n.

iii
)	Th

e 
te

ac
he

r t
o 

in
vi

te
 

a 
gu

es
t s

pe
ak

er
 

to
 ta

lk
 o

n 
se

x 
pr

ef
er

en
ce

 a
nd

 se
x 

se
le

ct
io

n 
an

d 
its

 
co

ns
eq

ue
nc

es
.

iv
)	S

tu
de

nt
s t

o 
su

m
m

ar
ie

s m
aj

or
 

po
in

ts
 fr

om
 th

e 
gu

es
t s

pe
ak

er
s 

pr
es

en
ta

tio
n 

th
at

 w
ill

 
le

ad
 th

em
 to

 e
xp

la
in

 
co

ns
eq

ue
nc

es
 o

f s
ex

 
pr

ef
er

en
ce

 a
nd

 se
x 

se
le

ct
io

n.

•	
Sa

m
pl

es
 o

f 
st

ud
y 

re
po

rt
 o

n 
    

    
so

ci
o-

cu
ltu

ra
l 

fa
ct

or
s.

•	
In

flu
en

ci
ng

 se
x 

pr
ef

er
en

ce
 a

nd
 se

x 
se

le
ct

io
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

co
ns

eq
ue

nc
es

 o
f 

se
x 

pr
ef

er
en

ce
 a

nd
 

se
le

ct
io

n?

2.
5 

Va
ria

tio
n 

am
on

g 
O

rg
an

is
m

s.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	e
xp

la
in

 th
e 

co
nc

ep
t o

f 
va

ri
at

io
n.

i)	
St

ud
en

ts
 in

 
gr

ou
ps

 to
 o

bs
er

ve
, 

di
sc

us
s a

nd
 re

co
rd

 
va

ri
at

io
ns

 e
xi

st
 

am
on

g 
m

em
be

rs
 o

f 
th

e 
sa

m
e 

fa
m

ily
.

•	
Pi

ct
ur

es
/p

ho
to

gr
ap

h 
of

 
m

em
be

rs
 o

f t
he

 sa
m

e 
fa

m
ily

.
•	

Re
al

 o
bj

ec
ts

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

va
ria

tio
ns

?
4
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O
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PE
R
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D

S
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

cl
as

s d
is

cu
ss

io
n 

an
d 

m
ak

e 
cl

ar
ifi

ca
tio

ns
.

b)
	id

en
tif

y 
va

ri
at

io
ns

 
am

on
g 

or
ga

ni
sm

s.
i)	

Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 th
ro

ug
h 

qu
es

tio
ns

 a
nd

 
an

sw
er

s t
o 

id
en

tif
y 

va
ri

at
io

ns
 a

m
on

g 
or

ga
ni

sm
s.

ii)
	S

tu
de

nt
s i

n 
gr

ou
ps

 
to

 c
ar

ry
 o

ut
 si

m
pl

e 
ex

pe
ri

m
en

ts
 o

n 
va

ri
at

io
ns

 a
m

on
g 

or
ga

ni
sm

s, 
re

co
rd

 
th

ei
r fi

nd
in

gs
.

Ex
tra

ct
s/

te
xt

s o
n 

va
ria

tio
ns

 a
m

on
g 

or
ga

ni
sm

s.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 id
en

tif
y 

va
ria

tio
ns

 a
m

on
g 

or
ga

ni
sm

s?

c)
	g

iv
e 

th
e 

m
ea

ni
ng

 
of

 c
on

tin
uo

us
 a

nd
 

di
sc

on
tin

uo
us

 
va

ri
at

io
ns

.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 d

iff
er

en
t 

ty
pe

s o
f v

ar
ia

tio
ns

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
m

ea
ni

ng
 

of
 c

on
tin

uo
us

 a
nd

 
di

sc
on

tin
uo

us
 

va
ri

at
io

ns
.

•	
Pi

ct
ur

es
/

ph
ot

og
ra

ph
s o

f 
m

em
be

rs
 o

f t
he

 
sa

m
e 

sp
ec

ie
s.

•	
Re

al
 o

bj
ec

ts
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 g
iv

e 
th

e 
m

ea
ni

ng
 o

f 
co

nt
in

uo
us

 a
nd

 
di

sc
on

tin
uo

us
 

va
ria

tio
ns

?

d)
	d

iff
er

en
tia

te
 b

et
w

ee
n 

co
nt

in
uo

us
 a

nd
 

di
sc

on
tin

uo
us

 
va

ri
at

io
n.

i)	
Th

e 
te

ac
he

r t
o 

as
sig

n 
gr

ou
p 

ta
sk

s 
to

 st
ud

en
ts

 to
 

ob
se

rv
e 

an
d 

di
sc

us
s 

di
ffe

re
nt

 ty
pe

s o
f 

va
ri

at
io

n 
ex

ist
in

g 
in

 o
rg

an
ism

s 
ar

ou
nd

 th
e 

sc
ho

ol
 

su
rr

ou
nd

in
gs

.

Va
rie

ty
 o

f o
rg

an
is

m
s 

ar
ou

nd
 th

e 
sc

ho
ol

 
su

rr
ou

nd
in

gs
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 d
iff

er
en

tia
te

 
be

tw
ee

n 
co

nt
in

uo
us

 a
nd

 
di

sc
on

tin
uo

us
 

va
ria

tio
n?
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S
ii)

	S
tu

de
nt

s t
o 

di
sc

us
s 

th
e 

di
ffe

re
nc

es
 

be
tw

ee
n 

co
nt

in
uo

us
 

an
d 

di
sc

on
tin

uo
us

 
va

ri
at

io
n.

iii
)	U

sin
g 

th
e 

in
fo

rm
at

io
n 

co
lle

ct
ed

 
th

e 
te

ac
he

r t
o 

cl
ar

ify
 

on
 th

e 
di

ffe
re

nc
es

 
be

tw
ee

n 
co

nt
in

uo
us

 
an

d 
di

sc
on

tin
uo

us
 

va
ri

at
io

ns
.

e)
	e

xp
la

in
 c

au
se

s o
f 

va
ri

at
io

n 
am

on
g 

or
ga

ni
sm

s.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 a
nd

 
su

gg
es

t t
he

 p
os

sib
le

 
ca

us
es

 o
f v

ar
ia

tio
n 

am
on

g 
or

ga
ni

sm
s.

ii)
	Th

e 
te

ac
he

r t
o 

jo
t d

ow
n 

th
e 

st
ud

en
ts

 re
sp

on
se

 
in

 th
e 

ch
al

k 
bo

ar
d 

an
d 

gi
ve

 c
om

m
en

ts
 

an
d 

cl
ar

ifi
ca

tio
ns

 o
n 

th
e 

ca
us

es
 o

f v
ar

ia
tio

n 
am

on
g 

or
ga

ni
sm

.

Va
rie

ty
 o

f o
rg

an
is

m
s 

sh
ow

in
g 

di
ffe

re
nt

 
va

ria
tio

ns
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 c
au

se
s 

of
 v

ar
ia

tio
n 

am
on

g 
or

ga
ni

sm
s?

2.
6 

G
en

et
ic

 D
is

or
de

rs
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	g

iv
e 

th
e 

m
ea

ni
ng

 o
f 

ge
ne

tic
 d

is
or

de
rs

.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 o

bs
er

ve
 th

e 
D

N
A

B 
m

ol
ec

ul
es

 
m

od
el

 a
nd

 d
is

cu
ss

 
th

e 
ar

ra
ng

em
en

t o
f 

ba
se

s.

•	
M

od
el

 o
f D

N
A

 
m

ol
ec

ul
e.

•	
Pi

ct
ur

es
/p

ho
to

gr
ap

hs
 

sh
ow

in
g 

in
di

vi
du

al
s 

w
ith

 d
iff

er
en

t g
en

et
ic

 
di

so
rd

er
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
gi

ve
 th

e 
m

ea
ni

ng
 o

f
ge

ne
tic

 d
is

or
de

rs
?
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ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 a

lte
r t

he
 

se
qu

en
ce

 o
f b

as
es

 o
f 

th
e 

D
N

A
 m

ol
ec

ul
e 

m
od

el
 a

nd
 d

is
cu

ss
 

its
 c

on
se

qu
en

ce
s 

(g
en

ot
yp

ic
al

ly
 a

nd
 

ph
en

ot
yp

ic
al

ly
).

iii
)	Th

e 
te

ac
he

r t
o 

su
m

m
ar

is
e 

st
ud

en
ts’

 
re

sp
on

se
s a

nd
 g

ui
de

 
th

em
 to

 fo
rm

ul
at

e 
pr

op
er

 m
ea

ni
ng

 o
f 

ge
ne

tic
 d

is
or

de
rs

.

8

b)
	E

xp
la

in
 ty

pe
s o

f g
en

et
ic

 
di

so
rd

er
s.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 v

ar
io

us
 

ty
pe

s o
f g

en
et

ic
 

di
so

rd
er

s (
e.

g.
 

Tu
rn

er
 sy

nd
ro

m
e,

 
D

ow
n’s

 sy
nd

ro
m

e 
an

d 
M

on
go

lia
).

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
a 

pl
en

ar
y 

di
sc

us
sio

n 
on

 th
e 

va
ri

ou
s t

yp
es

 
of

 g
en

et
ic

 d
is

or
de

rs
.

•	
C

ha
rt

s/
ph

ot
og

ra
ph

s/
ac

to
r o

f s
uc

kl
ed

 re
d 

bl
oo

d 
ce

lls
.

•	
Pi

ct
ur

es
/ p

ho
to

gr
ap

hs
 

sh
ow

in
g 

pe
op

le
 w

ith
 

di
ffe

re
nt

 ty
pe

s o
f 

ge
ne

tic
 d

is
or

de
rs

 (e
.g

. 
Tu

rn
er

’s 
sy

nd
re

om
e,

 
D

ow
n’s

 S
yn

dr
em

e,
 

or
 M

on
go

lia
, s

up
er

 
m

al
es

, s
up

er
 fe

m
al

es
, 

ha
em

op
hi

lia
 a

nd
 

co
lo

ur
 b

lin
dn

es
s)

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 E
xp

la
in

 ty
pe

s o
f 

ge
ne

tic
 d

is
or

de
rs

?
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S
c)

	e
xp

la
in

 th
e 

ca
us

es
 

an
d 

eff
ec

ts
 o

f g
en

et
ic

 
di

so
rd

er
s.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 c

au
se

s 
an

d 
eff

ec
ts

 o
f g

en
et

ic
 

di
so

rd
er

s a
nd

 p
re

se
nt

 
th

ei
r g

ro
up

 ta
sk

s f
or

 
pl

en
ar

y 
di

sc
us

sio
n.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
pl

en
ar

y 
di

sc
us

sio
n 

an
d 

gi
ve

 c
om

m
en

ts
 

an
d 

cl
ar

ifi
ca

tio
n 

on
 

th
e 

ca
us

es
 a

nd
 e

ffe
ct

s 
of

 g
en

et
ic

 d
is

or
de

rs
.

•	
Sa

m
pl

e 
of

 c
he

m
ic

al
s 

su
ch

 a
s c

aff
ei

ne
, 

ni
co

tin
e.

•	
Sa

m
pl

es
 o

f d
ru

gs
.

•	
Fo

od
 p

re
se

rv
at

iv
e.

•	
C

ha
rt

s/
pi

ct
ur

es
 

sh
ow

in
g 

th
e 

eff
ec

t o
f 

X
-r

ay
s, 

ga
m

m
a 

ra
ys

 
an

d 
U

ltr
a 

V
io

le
t l

ig
ht

 
to

 o
rg

an
ism

s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ca

us
es

 
an

d 
ef

fe
ct

s o
f g

en
et

ic
 

di
so

rd
er

s?

2.
7 

A
pp

lic
at

io
n 

of
 G

en
et

ic
s.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	o

ut
lin

e 
ap

pl
ic

at
io

n 
of

 
ge

ne
tic

s i
n 

ev
er

yd
ay

 li
fe

.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 o

n 
th

e 
ap

pl
ic

at
io

n 
of

 g
en

et
ic

s 
in

 li
ve

st
oc

k 
an

d 
cr

op
 

pr
od

uc
tio

n.
ii)

	Th
e 

te
ac

he
r t

o 
or

ga
ni

ze
 

st
ud

en
t’s

 re
sp

on
se

s a
nd

 
us

e 
th

em
 to

 le
ad

 a
 c

la
ss

 
di

sc
us

sio
n.

•	
Pi

ct
ur

es
/p

ho
to

gr
ap

hs
/ 

ch
ar

ts
 sh

ow
in

g 
cr

op
s 

an
d 

liv
es

to
ck

 h
yb

ri
ds

.
•	

Sa
m

pl
e 

of
 g

en
et

ic
al

ly
 

m
od

ifi
ed

 fo
od

.
•	

Pi
ct

ur
es

/p
ho

to
gr

ap
hs

 
sh

ow
in

g 
ge

ne
tic

al
ly

 
m

od
ifi

ed
 fo

od
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 a
pp

lic
at

io
ns

 o
f 

ge
ne

tic
s i

n 
ev

er
yd

ay
 

lif
e?

b)
	e

xp
la

in
 th

e 
im

po
rt

an
ce

 
of

 g
en

et
ic

s i
n 

bi
ol

og
ic

al
 

sc
ie

nc
e 

an
d 

re
la

te
d 

fie
ld

s.

i)	
St

ud
en

ts
 in

 g
ro

up
s t

o 
di

sc
us

s t
he

 im
po

rt
an

ce
 

of
 g

en
et

ic
s i

n 
bi

ol
og

ic
al

 
sc

ie
nc

e 
an

d 
re

la
te

d 
fie

ld
s.

•	
Pi

ct
ur

es
, 

ph
ot

og
ra

ph
s a

nd
 

ch
ar

ts
 sh

ow
in

g 
cr

op
 a

nd
 li

ve
st

oc
k 

hy
br

id
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
im

po
rta

nc
e 

of
 g

en
et

ic
s i

n 
bi

ol
og

ic
al

 
sc

ie
nc

e 
an

d 
re

la
te

d 
fie

ld
s?
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ii)

	Th
e 

te
ac

he
r t

o 
us

e 
st

ud
en

t r
es

po
ns

es
 

to
 d

is
cu

ss
 a

nd
 m

ak
e 

cl
ar

ifi
ca

tio
n 

on
 

th
e 

im
po

rt
an

ce
 o

f 
ge

ne
tic

s i
n 

bi
ol

og
ic

al
 

sc
ie

nc
e 

an
d 

re
la

te
d 

fie
ld

s.

•	
Pi

ct
ur

es
/p

ho
to

gr
ap

hs
 

sh
ow

in
g 

ge
ne

tic
al

ly
 

m
od

ifi
ed

 o
rg

an
ism

s.
•	

Sa
m

pl
es

 o
f g

en
et

ic
al

ly
 

m
od

ifi
ed

 fo
od

.

3.
0	

C
L

A
SS

IF
IC

AT
IO

N
 

O
F 

L
IV

IN
G

 T
H

IN
G

S
3.

1	
K

in
gd

om
 A

ni
m

al
ia

.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	e

xp
la

in
 th

e 
ge

ne
ra

l 
an

d 
di

st
in

ct
iv

e 
fe

at
ur

es
 

of
 th

e 
K

in
gd

om
 

A
ni

m
al

ia
..

i)	
Th

e 
te

ac
he

r t
o 

di
sp

la
y 

liv
e 

pr
es

er
ve

 a
ni

m
al

 
sp

ec
im

en
s a

nd
 st

ud
en

ts
 

to
 g

ro
up

 a
cc

or
di

ng
 to

 
th

ei
r s

im
ila

rit
ie

s a
nd

 
di

ffe
re

nc
es

.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

us
in

g 
gu

id
in

g 
qu

es
tio

ns
 

to
 o

bs
er

ve
 th

e 
co

lle
ct

ed
 a

nd
 d

isp
la

ye
d 

or
ga

ni
sm

s, 
id

en
tif

y 
an

d 
re

co
rd

 th
ei

r c
om

m
on

 
ch

ar
ac

te
ri

st
ic

s.
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

st
ud

en
ts

 in
 a

 c
la

ss
 

di
sc

us
sio

n 
on

 th
e 

ge
ne

ra
l a

nd
 d

ist
in

ct
iv

e 
fe

at
ur

es
 o

f t
he

 k
in

gd
om

 
A

ni
m

al
ia

 a
nd

 m
ak

e 
cl

ar
ifi

ca
tio

ns
.

•	
A

 v
ar

ie
ty

 o
f a

ni
m

al
s.

•	
Pi

ct
ur

es
 a

nd
 c

ha
rt

s 
of

 o
rg

an
ism

s i
n 

ki
ng

do
m

 a
ni

m
al

ia
.

•	
C

ha
rt

s o
f 

ch
ar

ac
te

ri
st

ic
s o

f 
K

in
gd

om
 A

ni
m

al
ia

.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ge

ne
ra

l a
nd

di
st

in
ct

iv
e 

fe
at

ur
es

 o
f 

th
e 

K
in

gd
om

 A
ni

m
al

ia
?
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S
b)

	m
en

tio
n 

th
e 

m
aj

or
 

ph
yl

a 
of

 th
e 

ki
ng

do
m

 
A

ni
m

al
ia

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 o
bs

er
ve

 
an

d 
gr

ou
p 

or
ga

ni
sm

s 
ac

co
rd

in
g 

to
 th

ei
r 

sim
ila

rit
ie

s a
nd

 
di

ffe
re

nc
es

.
ii)

	S
tu

de
nt

s t
o 

cl
as

sif
y 

or
ga

ni
sm

s t
o 

th
ei

r 
re

sp
ec

tiv
e 

ph
yl

a 
an

d 
th

e 
te

ac
he

r t
o 

cl
ar

ify
 o

n 
st

ud
en

ts
 

m
is

co
nc

ep
tio

ns
.

•	
A

 v
ar

ie
ty

 o
f a

ni
m

al
s.

•	
C

ha
rt

s, 
di

ag
ra

m
s 

an
d 

pi
ct

ur
es

 o
f 

di
ffe

re
nt

 a
ni

m
al

s.
•	

C
ha

rt
s s

ho
w

in
g 

ch
ar

ac
te

ri
st

ic
s o

f 
ph

yl
a 

of
 K

in
gd

om
 

A
ni

m
al

ia
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

th
e 

m
aj

or
 p

hy
la

 o
f t

he
 

K
in

gd
om

 A
ni

m
al

ia
?

3.
1.

1 
Ph

yl
um

 P
la

ty
he

lm
in

th
es

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	e
xp

la
in

 th
e 

ge
ne

ra
l a

nd
 

di
st

in
ct

iv
e 

fe
at

ur
es

 o
f t

he
 

ph
yl

um
 P

la
ty

he
lm

in
th

es
.

i)	
St

ud
en

ts
 u

sin
g 

ha
nd

 
le

ns
 to

 o
bs

er
ve

 
pr

es
er

ve
d 

sp
ec

im
en

s 
of

 fl
at

w
or

m
s a

nd
 

re
co

rd
 th

ei
r p

hy
sic

al
 

fe
at

ur
es

.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

a 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

ge
ne

ra
l 

an
d 

di
st

in
ct

iv
e 

fe
at

ur
es

 o
f p

hy
lu

m
 

Pl
at

yh
el

m
in

th
es

.
iii

)	S
tu

de
nt

s t
o 

ou
tli

ne
 th

e 
ge

ne
ra

l 
an

d 
di

st
in

ct
iv

e 
fe

at
ur

es
 o

f p
hy

lu
m

 
Pl

at
yh

el
im

in
th

es
 

an
d 

th
e 

te
ac

he
r t

o 
m

ak
e 

cl
ar

ifi
ca

tio
ns

.

•	
Pr

es
er

ve
d 

sp
ec

im
en

s.
•	

Pr
es

er
ve

d 
ta

pe
w

or
m

s, 
liv

er
flu

ke
.

•	
D

ia
gr

am
s/

pi
ct

ur
es

 o
f 

fla
t w

or
m

s e
g 

pl
an

ar
ia

 
liv

er
 fl

uk
e 

ta
pe

w
or

m
s.

•	
H

an
d 

le
ns

es
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 e
xp

la
in

 
w

ith
 e

xa
m

pl
es

 
th

e 
ge

ne
ra

l a
nd

 
di

st
in

ct
iv

e 
fe

at
ur

es
 

of
 th

e 
ph

yl
um

 
Pl

at
yh

el
m

in
th

es
?
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b)

	d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

of
 o

rg
an

ism
s u

nd
er

 th
e 

ph
yl

um
 P

la
ty

he
lm

in
th

es
.

i)	
St

ud
en

ts
 in

 g
ro

up
s 

us
in

g 
ha

nd
 le

ns
es

 
to

 o
bs

er
ve

 th
e 

ta
pe

w
or

m
 (T

ae
ni

a)
 

an
d 

re
co

rd
 it

s 
di

st
in

ct
iv

e 
fe

at
ur

es
.

ii)
	Th

e 
te

ac
he

r t
o 

le
ad

 
a 

pl
en

ar
y 

di
sc

us
sio

n 
ab

ou
t t

he
 st

ru
ct

ur
e 

an
d 

ge
ne

ra
l a

nd
 

di
st

in
ct

iv
e 

fe
at

ur
es

 
of

 a
 ta

pe
w

or
m

 
(T

ae
ni

a)
.

iii
)	Th

e 
te

ac
he

rs
 to

 
gu

id
e 

st
ud

en
ts

 
to

 d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

of
 

ta
pe

w
or

m
 a

nd
 g

iv
e 

cl
ar

ifi
ca

tio
ns

.
iv

)	S
tu

de
nt

 to
 d

ra
w

 a
 

w
el

l l
ab

el
ed

 d
ia

gr
am

 
of

 a
 ta

pe
w

or
m

.

•	
Pi

ct
ur

es
 o

f fl
at

 w
or

m
s 

(T
ap

e 
w

or
m

, l
iv

er
 fl

uk
e,

 
Pl

an
ar

ia
.

•	
C

ha
rt

s o
f t

he
 g

en
er

al
 

an
d 

di
st

in
ct

iv
e 

fe
at

ur
es

 o
f p

hy
lu

m
 

Pl
at

yh
el

m
in

th
es

.
•	

Pr
es

er
ve

d 
sp

ec
im

en
 o

f 
fla

tw
or

m
s.

•	
C

ha
rt

s o
f t

he
 g

en
er

al
 

an
d 

di
st

in
ct

iv
e 

fe
at

ur
es

 
of

 T
ap

ew
or

m
.

Is
 th

e 
st

ud
en

t 
ab

le
 to

 d
es

cr
ib

e 
th

e 
st

ru
ct

ur
e 

of
 

or
ga

ni
sm

s u
nd

er
 

th
e 

ph
yl

um
 

Pl
at

yh
el

m
in

th
es

.

c)
	e

xp
la

in
 th

e 
ad

va
nt

ag
es

 
an

d 
di

sa
dv

an
ta

ge
s o

f 
Ta

pe
w

or
m

.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
st

ud
en

ts
 to

 d
is

cu
ss

 
th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
fla

tw
or

m
s.

ii)
	S

tu
de

nt
s t

o 
ou

tli
ne

 
th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
Ta

pe
w

or
m

s.

Pi
ct

ur
es

/p
re

se
rv

ed
 

sp
ec

im
en

 o
f T

ap
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 C
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s o
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 b
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n.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 a
 c

la
ss

 
di

sc
us

sio
n 

on
 th

e 
m

aj
or

 
id

ea
s o

f t
he

 L
am

ar
ck

’s 
th

eo
ry

 o
f e

vo
lu

tio
n.

ii)
	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
th

e 
m

aj
or

 id
ea

s o
f 

La
m

ar
ck

’s 
th

eo
ry

 o
f 

ev
ol

ut
io

n.

V.
I.P

.P
 c

ar
ds

 o
n 

th
e 

m
aj

or
 

id
ea

 o
f L

am
ar

ck
’s

 th
eo

ry
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 st
at

e 
La

m
ar

ck
’s

 
th

eo
ry

 o
f e

vo
lu

tio
n?
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R
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b)

	e
xp

la
in

 L
am

ar
ck

’s 
ob

se
rv

at
io

ns
 a

nd
 

de
du

ct
io

ns
.

i)	
U

sin
g 

qu
es

tio
ns

 a
nd

 
an

sw
er

s, 
th

e 
te

ac
he

r 
to

 le
ad

 st
ud

en
ts

 to
 

po
in

t o
ut

 th
e 

La
m

ar
k’s

 
ob

se
rv

at
io

n 
an

d 
de

du
ct

io
n.

ii)
	S

tu
de

nt
s t

o 
su

m
m

ar
iz

e 
th

ei
r r

es
po

ns
es

 o
n 

th
e 

La
m

ar
ck

’s 
ob

se
rv

at
io

ns
 

an
d 

de
du

ct
io

ns
.

C
ha

rt 
on

 th
e 

La
m

ar
ck

’s
 

ob
se

rv
at

io
n 

an
d 

de
du

ct
io

ns
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
La

m
ar

ck
’s

 
ob

se
rv

at
io

ns
 a

nd
 

de
du

ct
io

ns
?

c)
	o

ut
lin

e 
m

er
its

 a
nd

 
de

m
er

its
 o

f L
am

ar
ck

’s 
th

eo
ry

 o
f e

vo
lu

tio
n.

i)	
St

ud
en

ts
 to

 b
ra

in
st

or
m

 
on

 th
e 

m
er

its
 a

nd
 

de
m

er
its

 o
f L

am
ar

ck
’s 

th
eo

ry
 o

f e
vo

lu
tio

n.
ii)

	Th
e 

te
ac

he
r t

o 
gu

id
e 

st
ud

en
ts

 to
 o

rg
an

iz
e 

an
d 

su
m

m
ar

iz
e 

th
ei

r 
re

sp
on

se
s o

n 
th

e 
m

er
its

 a
nd

 d
em

er
its

 
of

 L
am

ar
ck

’s 
th

eo
ry

 o
f 

ev
ol

ut
io

n.

A
 c

ha
rt 

on
 th

e 
m

er
its

 a
nd

 
de

m
er

its
 o

f L
am

ar
ck

’s
 

th
eo

ry
 o

f e
vo

lu
tio

n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ou

tli
ne

 th
e 

m
er

its
 a

nd
 

de
m

er
its

 o
f L

am
ar

k’
s 

th
eo

ry
 o

f e
vo

lu
tio

n?

4.
3.

2 
D

ar
w

in
is

m
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	s

ta
te

 D
ar

w
in

’s 
th

eo
ry

 o
f 

ev
ol

ut
io

n.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 a
 

cl
as

s d
is

cu
ss

io
n 

on
 th

e 
m

aj
or

 id
ea

 o
f D

ar
w

in
’s  

th
eo

ry
 o

f e
vo

lu
tio

n.
ii)

	S
tu

de
nt

s t
o 

su
m

m
ar

iz
e 

th
e 

m
aj

or
 id

ea
s i

n 
or

de
r t

o 
st

at
e 

D
ar

w
in

’s 
th

eo
ry

 o
f e

vo
lu

tio
n.

V.
I.P

.P
 c

ar
ds

 o
n 

th
e 

D
ar

w
in

’s
 th

eo
ry

 o
f 

ev
ol

ut
io

n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
st

at
e 

D
ar

w
in

’s
 th

eo
ry

 
of

 e
vo

lu
tio

n?
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b)

	o
ut

lin
e 

D
ar

w
in

’s 
ob

se
rv

at
io

ns
 a

nd
 

de
du

ct
io

ns
.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 in

 g
ro

up
s 

to
 d

is
cu

ss
 D

ar
w

in
’s 

ob
se

rv
at

io
ns

 a
nd

 
de

du
ct

io
ns

 u
sin

g 
gu

id
in

g 
qu

es
tio

ns
.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
gr

ou
p 

ta
sk

s i
n 

pl
en

ar
y 

di
sc

us
sio

n.

A
 c

ha
rt 

sh
ow

in
g 

su
m

m
ar

y 
of

 D
ar

w
in

’s
 o

bs
er

va
tio

ns
 

an
d 

de
du

ct
io

ns
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 o
ut

lin
e 

D
ar

w
in

’s
 

ob
se

rv
at

io
ns

 a
nd

 
de

du
ct

io
ns

?

c)
	e

xp
la

in
 th

e 
th

eo
ry

 
of

 n
at

ur
al

 se
le

ct
io

n 
in

 re
la

tio
n 

to
 th

e 
m

ec
ha

ni
sm

 o
f e

vo
lu

tio
n.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 
in

 g
ro

up
s a

nd
 m

ak
e 

pr
es

en
ta

tio
ns

 o
n 

th
e 

m
aj

or
 id

ea
s i

n 
th

e 
th

eo
ry

 o
f n

at
ur

al
 

se
le

ct
io

n 
in

 re
la

tio
n 

to
 th

e 
m

ec
ha

ni
sm

s 
of

 e
vo

lu
tio

n.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
gu

id
e 

st
ud

en
ts

 
to

 su
m

m
ar

iz
e 

m
aj

or
 id

ea
s, 

m
ak

e 
cl

ar
ifi

ca
tio

ns
 a

nd
 

co
nc

lu
sio

n.

A
 c

ha
rt 

sh
ow

in
g 

m
aj

or
 

id
ea

s o
f t

he
 th

eo
ry

 o
f 

na
tu

ra
l s

el
ec

tio
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 e
xp

la
in

 th
e 

th
eo

ry
 o

f n
at

ur
al

 
se

le
ct

io
n 

in
 re

la
tio

n 
to

 th
e 

m
ec

ha
ni

sm
s o

f 
ev

ol
ut

io
n?

d)
	e

xp
la

in
 m

er
its

 a
nd

 
de

m
er

its
 o

f D
ar

w
in

’s 
th

eo
ry

.

i)	
St

ud
en

ts
 to

 d
is

cu
ss

 in
 

gr
ou

ps
 th

e 
m

er
its

 a
nd

 
de

m
er

its
 o

f D
ar

w
in

’s 
th

eo
ry

 o
f e

vo
lu

tio
n 

us
in

g 
gu

id
in

g 
qu

es
tio

ns
.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t i
n 

pl
en

ar
y 

th
ei

r g
ro

up
 

ta
sk

s.

M
an

ila
 sh

ee
t s

ho
w

in
g 

ta
bu

la
tio

n 
of

 m
er

its
 a

nd
 

de
m

er
its

 o
f D

ar
w

in
’s

 
th

eo
ry

 o
f e

vo
lu

tio
n.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
m

er
its

 a
nd

 
de

m
er

its
 o

f D
ar

w
in

’s
 

th
eo

ry
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4.

4 
Ev

id
en

ce
 o

f O
rg

an
ic

 
Ev

ol
ut

io
n.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	m

en
tio

n 
so

ur
ce

s o
f 

ev
id

en
ce

 w
hi

ch
 su

pp
or

t 
or

ga
ni

c 
ev

ol
ut

io
n.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 th

ro
ug

h 
qu

es
tio

ns
 a

nd
 a

ns
w

er
s 

to
 li

st
 d

ow
n 

so
ur

ce
s 

of
 e

vi
de

nc
e 

of
 o

rg
an

ic
 

ev
ol

ut
io

n.
ii)

	Th
e 

te
ac

he
r t

o 
le

ad
 a

 
cl

as
s d

is
cu

ss
io

n 
on

 th
e 

so
ur

ce
s o

f e
vi

de
nc

e 
of

 
or

ga
ni

c 
ev

ol
ut

io
n.

Ph
ot

og
ra

ph
s o

f r
em

ai
ns

 
of

 p
la

nt
s a

nd
 a

ni
m

al
s i

n 
ro

ck
s.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 m
en

tio
n 

so
ur

ce
s 

of
 e

vi
de

nc
e 

w
hi

ch
 

su
pp

or
t o

rg
an

ic
 

ev
ol

ut
io

n?

6

b)
	e

xp
la

in
 e

vi
de

nc
e 

of
 

or
ga

ni
c 

ev
ol

ut
io

n.
i)	

St
ud

en
ts

 in
 g

ro
up

s 
to

 o
bs

er
ve

 p
ic

tu
re

s 
or

 p
ho

to
gr

ap
hs

 a
nd

 
di

sc
us

s t
he

 e
vi

de
nc

es
 

of
 o

rg
an

ic
 e

vo
lu

tio
n.

ii)
	S

tu
de

nt
s t

o 
pr

es
en

t 
th

ei
r g

ro
up

 ta
sk

s i
n 

pl
en

ar
y 

di
sc

us
sio

n 
an

d 
th

e 
te

ac
he

r t
o 

gu
id

e 
th

em
 to

 su
m

m
ar

iz
e 

m
aj

or
 p

oi
nt

s a
nd

 m
ak

e 
cl

ar
ifi

ca
tio

ns
.

Ph
ot

og
ra

ph
s/

pi
ct

ur
es

 o
f 

fo
ss

ils
 in

 th
e 

ro
ck

 st
ra

ta
.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
ev

id
en

ce
 o

f
or

ga
ni

c 
ev

ol
ut

io
n?

c)
	i

nv
es

tig
at

e 
ev

id
en

ce
s 

an
d 

ap
pl

ic
at

io
n 

of
 

or
ga

ni
c 

ev
ol

ut
io

n 
in

 th
e 

re
al

 li
fe

 si
tu

at
io

n.

i)	
Th

e 
te

ac
he

r t
o 

or
ga

ni
ze

 a
 

st
ud

y 
to

ur
 to

 th
e 

ar
ch

iv
es

 
hi

st
or

ic
al

 si
te

s w
hi

ch
 

sh
ow

 th
e 

ev
id

en
ce

s o
f 

or
ga

ni
c 

ev
ol

ut
io

n.
ii)

	S
tu

de
nt

s i
n 

gr
ou

ps
 

to
 d

is
cu

ss
 th

e 
m

aj
or

 
fin

di
ng

s f
ro

m
 th

e 
st

ud
y 

to
ur

, p
re

pa
re

 a
 re

po
rt

 
an

d 
pr

es
en

t i
n 

pl
en

ar
y 

di
sc

us
sio

n.

Ph
ot

og
ra

ph
s /

 p
ic

tu
re

s o
f 

fo
ss

ils
 in

 th
e 

ro
ck

s.
Is

 th
e 

st
ud

en
t a

bl
e 

to
 

in
ve

st
ig

at
e 

ev
id

en
ce

s 
an

d 
ap

pl
ic

at
io

n 
of

 
or

ga
ni

c 
ev

ol
ut

io
n 

in
 

re
al

 li
fe

 si
tu

at
io

n?
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O
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PE
R

IO
D

S
iii

)	Th
e 

te
ac

he
r t

o 
le

ad
 

pl
en

ar
y 

di
sc

us
sio

n,
 g

ui
de

 
st

ud
en

ts
 to

 su
m

m
ar

iz
e 

th
ei

r fi
nd

in
gs

 a
nd

 m
ak

e 
co

nc
lu

sio
n.

5.
0	

H
U

M
A

N
 IM

M
U

N
O

 
D

E
FI

C
IE

N
C

Y
 

V
IR

U
S 

(H
IV

)
5.

1	
R

el
at

io
ns

hi
p 

be
tw

ee
n 

H
IV

, A
ID

S 
an

d 
ST

Is
.

Th
e 

st
ud

en
t s

ho
ul

d 
be

 a
bl

e 
to

: a)
	d

ist
in

gu
ish

 b
et

w
ee

n 
H

IV
, A

ID
S 

an
d 

ST
Is

.

i)	
Th

e 
te

ac
he

r t
o 

gu
id

e 
st

ud
en

ts
 to

 b
ra

in
st

or
m

 
on

 th
e 

di
ffe

re
nc

es
 

be
tw

ee
n 

H
IV

, A
ID

S 
an

d 
ST

Is
.

ii)
	S

tu
de

nt
s t

o 
re

co
rd

 h
e 

di
ffe

re
nc

es
 b

et
w

ee
n 

H
IV

, 
A

ID
S 

an
d 

ST
Is

.

•	
Re

po
rt

s f
ro

m
 U

N
A

ID
S,

 
N

A
C

P 
an

d 
TA

C
A

ID
S.

•	
C

ha
rt

s o
n 

A
ID

S 
in

 
A

fr
ic

a.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
di

st
in

gu
is

h 
be

tw
ee

n 
H

IV
, A

ID
S 

an
d 

ST
Is

?

b)
	e

xp
la

in
 th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
H

IV
 a

nd
 S

TI
s.

i)	
Th

e 
te

ac
he

r t
o 

le
ad

 
a 

cl
as

s d
is

cu
ss

io
n 

on
 

re
la

tio
ns

hi
p 

be
tw

ee
n 

H
IV

 
an

d 
ST

Is
 fo

cu
sin

g 
on

 
sim

ila
rit

ie
s, 

di
ffe

re
nc

es
, 

m
od

e 
of

 tr
an

sm
iss

io
n 

an
d 

eff
ec

ts
.

ii)
	S

tu
de

nt
s t

o 
re

co
rd

 a
nd

 
su

m
m

ar
iz

e 
m

aj
or

 id
ea

s 
on

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

H
IV

 a
nd

 S
TI

s.
iii

)	S
tu

de
nt

s t
o 

ca
rr

y 
ou

t 
an

 in
ve

st
ig

at
io

n 
on

 th
e 

im
pa

ct
 o

f H
IV

/A
ID

S 
an

d 
ST

Is
 in

 th
e 

co
m

m
un

ity
.

•	
Re

po
rt

s o
n 

H
IV

/A
ID

S 
an

d 
ST

Is
.

•	
C

ha
rt

s o
n 

A
ID

S 
in

 
A

fr
ic

a/
W

or
ld

/T
an

za
ni

a.

Is
 th

e 
st

ud
en

t a
bl

e 
to

 
ex

pl
ai

n 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
H

IV
 a

nd
 S

TI
s?
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5.

2 
M

an
ag

em
en

t a
nd

 C
on

tro
l 

of
 H

IV
, A

ID
S 

an
d 

ST
Is

.
Th

e 
st

ud
en

t s
ho

ul
d 

be
 a

bl
e 

to
: a)

	o
ut

lin
e 

w
ay

s o
f 

m
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