
1

THE UNITED REPUBLIC OF TANZANIA
 MINISTRY OF EDUCATION AND VOCATIONAL TRAINING

BIOLOGY SYLLABUS FOR ADVANCED LEVEL 
SECONDARY EDUCATION FORM V - VI



i

© Ministry of Education and Vocational Training, 2009

First Reprint:      2010
Second Reprint: 2013
Third Reprint:   2017

ISBN:  978-9976-61-275-2

Designed and prepared by:
Tanzania Institute of Education

P .O. Box 35094

Dar es Salaam

Tanzania

Tel: +255 222   2773005

Fax: +255 22 2774420

E-mail: director.tie@tie.go.tz
Website: www.tie.go.tz

All rights reserved.  No part of this publication may be reproduced, reported, 
stored in any retrieval system or transmitted in any form or by any means, electronic, 
mechanical, photocopying, recording or otherwise without the permission of the 
copyright owner.



ii

TABLE OF CONTENTS

									                 Pages

1.0	 Introduction ...........................................................................		 iii
2.0	 Aims and Objectives of Education in Tanzania ........................	 iii
3.0	 Aims and Objectives of Secondary Education .......................	 iv
4.0	 General Competences for the Subject  ...................................	 iv
5.0	 General Objectives for the Subject ........................................	 v
6.0	 Organization of the Syllabus ..................................................	 vi
7.0	 Instructional Time ..................................................................	 vii
8.0	 Assessment in the Subject ......................................................	 viii
	 Form V ...................................................................................	 1

	 Form VI .................................................................................	 71



iii

1.0 	 Introduction
			   Background Information

This Biology syllabus is a revised version which has been prepared to 
replace that of 1997. The revision process has been focusing on change 
of paradigm from that of content based to a competence based curriculum 
where the student is the main actor and the teacher is the facilitator. The 
student uses prior knowledge and experience to acquire new knowledge 
and skills by cooperating with others. In addition, this syllabus also takes 
into consideration current global changes, and the current social needs and 
demands.   Moreover some basic content of the cross cutting issues have 
been integrated in relevant topics in this syllabus.

2.0 	 Aims and Objectives of Education in Tanzania
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 
national development;

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 
condition of 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 to work 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 and respect for work, self  and  wage  employment  and  
improved performance in the production and service sectors;

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

i)	 enable a rational use, management and conservation of the environment.
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3.0 	 Aims and Objectives of Secondary Education
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 further development and appreciation of national unity, 

identity and ethic; personal integrity, respect for and readiness to work, 
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;
h)	 prepare students to became responsible members of the society.

4.0 	 General Competences for the Subject
By the end of two year course the student should have the ability to:
a)	 make appropriate use of biological knowledge, concepts, principles and 

skills in solving various problems in daily life;
b)	 collect, analyze and interpret data from biological scientific investigations 

and present them in a logical manner using appropriate methods and 
technology to generate relevant information;

c)	 demonstrate biological knowledge, skills and scientific technology in 
combating health related problems such as HIV/AIDS/STDs, malaria, 
tuberculosis and drug/substance abuse;

d)	 access relevant information on biological science and related fields for 
self  study and lifelong learning;

e)	 conduct scientific experiments, observations, research and study visits;
f)	 demonstrate creativity, curiosity, critical thinking, self confidence, 

interpersonal relationships, decision making and self independence in 
problem solving situations;

g)	 demonstrate an understanding of biological terminologies and 
communicate effectively in spoken and written forms.
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h)	 demonstrate mastery of the fundamental concepts, principles and skills 
of biological sciences and use them for best utilization of their natural 
heritage to raise their standard of living;

i)	 promote entrepreneurship skills in biological fields for development of 
individual and national economy;

j)	 demonstrate inter and intra-personal and social skills (self discipline, 
punctuality, honesty, responsibility, obedience, cooperation, 
communication, high integrity) in everyday life;

k)	 apply information and computer technology (ICT) in accessing and   
generating information in Biology.

5.0 	 General Objectives for the Subject
By the end of two year course, the student should be able to:
a)	 apply scientific skills and procedures in analyzing and interpreting 

biological data;
b)	 develop entrepreneurship skills in biological communication, creativity 

and problem solving;
c)	 apply basic knowledge and appropriate biological skills in combating 

health related problems like HIV/AIDS/STDs, Malaria, Tuberculosis 
and Hepatitis;

d)	 demonstrate an understanding and appreciation of the role, influence 
and importance of biological science in everyday life, at work, and in 
society in general;

e)	 develop mastery of the fundamental concepts, principles and skills 
of biological science and use this for best utilization of their natural 
heritage to raise their standard of living;

f)	 communicate effectively using appropriate biological terminologies.
g)	 promote acquisition of biological knowledge and skills by accessing 

various sources of information;
h)	 develop the ability and desire for self study, self confidence and self 

advancement in biological sciences and related fields;
i)	 promote love for work, self and wage employment, self reliant and 

improved performance in the production and service sectors through 
application of biological skills and biological scientific technology.
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6.0 	 Organization of the Subject Syllabus
This syllabus has a slightly different structure and organization compared to 
that of the 1996. The current syllabus content has been organized into six (6) 
columns namely; Topic and Sub – Topic, Specific Objectives, Teaching and 
Learning Strategies, Teaching and Learning Resources, Assessment and the 
Number of Periods. This content is preceded by class level competences and 
class level objectives for each form.

6.1 	 Class Level Competences
Class Level Competences have been derived from the general subject 
competences and objectives. Competences have been stated for each class 
level of Biology course.

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

6.3 	 Content Matrix
The content matrix include topic/subtopic, specific objectives, teaching and 
learning strategies, teaching and learning resources, assessment and number 
of periods.

6.3.1 	Topics/Sub-topics
The topics have been derived from the class level competences and objectives. 
Topics have been arranged in a logical order starting from simple to complex 
ones. The subtopics have been arranged to attain logical order and facilitate 
learning.

6.3.2 	Specific Objectives
There are specific objectives suggested for every subtopic in the syllabus. 
These are benchmarks upon which the teacher targets to tailor his/her 
instruction to enable learners to meet the prescribed knowledge, skills and 
attitudes spelt out in each objective. The specific objectives are instructional 
contents that the teacher should use to operationalize the teaching and 
learning process for respective topics in the syllabus. The specific objectives 
also provide bases for assessment of learners’ achievements.
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6.3.3 	Teaching and Learning Strategies
These are activities of the teacher and learners during the teaching and 
learning process of a particular subtopic. The teaching and learning strategies 
are focussed to ensure achievements of the respective specific objectives 
under each subtopic. However, caution is given that teachers should not 
adopt wholesale all the suggested teaching and learning strategies. They can 
formulate others in addition or replace some according to existing realities 
in their environment. Teachers are also advised to use participatory teaching 
and learning strategies as much as possible to help learners to demonstrate 
self esteem, confidence and assertiveness.

6.3.4 	Teaching and Learning Resources
They 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 arise.

6.3.5 	Assessment
An assessment guide is given to teachers in the sixth column. It shows what 
and how to assess students with regard to the required knowledge, skills and 
attitudes to be developed for each specific objective and respective set of 
teaching/learning strategies.

6.3.6 	Number of Periods
Column seven constitutes the suggested number of periods per each subtopic. 
The number of periods has been taken into consideration the length of the 
subtopic to be taught. Teachers are advised to strictly adhere to the framework 
of the allocated time so that teaching does not lag behind. Lost instructional 
time should always be compensated without fail.

7.0 	 Instructional Time
This syllabus is to be covered in two (2) academic years having approximately 
194 instructional days per year including two weeks reserved for midyear 
and annual examinations. The number of periods for teaching this syllabus is 
ten (10) periods of forty (40) minutes each per week. The teacher is advised 
to make maximum use of time allocated for classroom interaction.
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8.0 	 Assessment in the subject
There will be continuous assessment throughout the course. At the end 
of this course the student shall sit for National Examination conducted 
by the National Examination Council of Tanzania (NECTA). Continuous 
assessment shall carry 50% and the final National Examination will constitute 
the remaining 50%.
The student’s final academic performance will be assessed on the following 
basis:

Type of
Assessment

Assessment
Measure

Frequency Weight
(%)

Total
(%)Form V Form VI

Term 1 Term 2 Term 1 Term 2

1.	Continuous 
assessment

1.	Tests
2.	Practical 

test
3.	Research   

projects
4.	Individual    

assignment
5.	Field work
6.	Term exam

2

2

-

2
 
1
1

2

2

1

2

1
 1

2

2

-

2

-
 1

-

-

-

 -

-
-

10

10

5

5

5
15

2.	Final 
examination

National 
exam. - - - 1 50 50

TOTAL MARKS 100
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FORM  V

Class Level Competences
By the end of Form Five, the student should have the ability to:

a)	 demonstrate skills on preparation and use of specimens for microscopic 
observations; 

b)	 use scientific procedures and practical skills in studying biology;
c)	 group organisms according to their respective taxonomic hierarchy;
d)	 demonstrate appropriate use of biological knowledge, concepts, principles 

and skills in which life activities are coordinated and regulated, metabolic 
energy are released, nutrients are made available for body use in plants and 
animals;

e)	 carry out dissection of plants (flowers, stem and roots) and animals (frog/
toad, cockroach, mice) and conduct biochemical tests;

f)	 use Information and Computer Technology to access and generate biological 
information.

Class Level Objectives
By the end of Form Five course, the student should be able to: 

a)	 prepare specimens for microscopic observation;
b)	 apply biological practical skills in studying biochemical and physiological 

processes in plants and animals;
c)	 apply taxonomic principles in classifying and identifying organisms;
d)	 acquire basic knowledge, concepts, skills and principles in evaluating the 

roles of  various physiological processes in plants and animals;
e)	 dissect plants (flowers, stems and roots), animals (cockroach, frog/toad and 

mice) and conduct biochemical tests;
f)	 utilize various ICT facilities to search and generate biological information;
g)	 use appropriate biological knowledge, concepts, skills and principles in 

managing health related problems such as HIV/AIDS, drug/substance 
abuse, respiratory in fections, nutrition disorders and genetical disorders;

h)	 communicate using proper biological terminologies in both written and 
spoken forms.
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ea
d 

dis
cu

ssi
on

 on
 th

e g
en

era
l 

str
uc

tur
e o

f b
ac

ter
ial

 ce
ll.

•	
Ph

oto
gra

ph
s/ 

Di
ag

ram
s/ 

Pic
tur

es 
of 

ba
cte

ria
l c

ell
. 

•	
M

icr
os

co
pe

 an
d s

lid
e o

f 
fix

ed
 B

ac
ter

ia,
 pl

an
t c

ell
 

an
d a

nim
al 

ce
ll

•	
Ch

art
s s

ho
wi

ng
 ba

cte
ria

l 
ce

ll, 
pla

nt 
ce

ll a
nd

 an
im

al 
ce

ll.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 pr
ok

ary
oti

c 
ce

ll?

2

b)
	

ex
pl

ai
n 

fu
nc

tio
ns

 
of

 d
iff

er
en

t p
ar

ts
 

of
 p

ro
ka

ry
ot

ic
 

ce
lls

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

(in
 gr

ou
ps

) t
o o

bs
erv

e c
ha

rts
/

dia
gr

am
s o

f b
ac

ter
ial

 ce
lls

 
(p

ro
ka

ry
oti

c c
ell

s) 
an

d d
isc

us
s 

the
 fu

nc
tio

ns
 of

 di
ffe

ren
t p

art
s.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

fu
nc

tio
ns

 
of

 di
ffe

ren
t p

art
s o

f 
pr

ok
ary

oti
c c

ell
?

c)
	

co
m

pa
re

 
st

ru
ct

ur
es

 o
f 

eu
ka

ry
ot

ic
 a

nd
 

pr
ok

ar
yo

tic
 c

el
ls

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

ba
cte

ria
l, p

lan
t c

ell
/an

im
al 

ce
ll 

an
d c

om
pa

re 
the

ir 
str

uc
tur

e.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

sim
ila

rit
ies

 an
d d

iff
ere

nc
es

 
be

tw
ee

n e
uk

ary
oti

c a
nd

 
pr

ok
ary

oti
c c

ell
s.

Is 
the

 st
ud

en
t a

ble
 to

 
co

mp
are

 st
ru

ctu
res

 
of

 eu
ka

ry
oti

c a
nd

 
pr

ok
ary

oti
c c

ell
s?
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R
N
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1.
3.

3 
	C

el
l D

iff
er

en
tia

tio
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
- 

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f c
el

l 
di

ffe
re

nt
ia

tio
n 

an
d 

its
 

si
gn

ifi
ca

nc
e.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/p

res
erv

ed
 sp

ec
im

en
s 

of
 pl

an
t a

nd
 an

im
al 

tis
su

es
 

an
d d

isc
us

s t
he

 m
ea

nin
g 

an
d s

ign
ifi

ca
nc

e o
f  

ce
ll 

dif
fer

en
tia

tio
n.

•	
Pr

ese
rve

d s
pe

cim
en

s, 
•	

Di
ag

ram
s o

f p
lan

ts 
an

d 
an

im
al 

ce
lls

 
•	

Ch
art

s o
f c

ell
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

ce
ll 

dif
fer

en
tia

tio
n a

nd
 

its
 si

gn
ifi

ca
nc

e?

2

1.
4 

	
O

rg
an

ic
 c

on
sti

tu
en

ts 
of

 
Ce

lls
.

1.
4.

1 
	C

ar
bo

hy
dr

at
es

.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
-

a)
	

id
en

tif
y 

co
ns

tit
ue

nt
s o

f 
ca

rb
oh

yd
ra

te
s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 di
sc

us
s i

n 
gr

ou
ps

 th
e c

on
sti

tue
nts

 of
 

ca
rb

oh
yd

rat
es

.
(ii

)	S
tud

en
ts 

to 
ide

nti
fy

 th
e 

ele
me

nta
l c

on
sti

tue
nts

 of
 

ca
rb

oh
yd

rat
es

.

•	
Sa

mp
les

 fo
od

 su
bs

tan
ce

s 
(su

ga
r c

an
e, 

ca
rro

t, r
ipe

ne
d 

fru
its

, c
ass

av
a, 

po
tat

o.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 co
ns

tit
ue

nts
 

of
 c

ar
bo

hy
dr

at
e?

6

b)
	

ca
te

go
riz

e 
ca

rb
oh

yd
ra

te
s.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

ps
 to

 di
sc

us
s a

nd
 

ca
teg

or
ize

 ca
rb

oh
yd

rat
es

 vi
z. 

mo
no

sa
cc

ha
rid

es
, d

isa
cc

ha
rid

es
 

an
d p

oly
sa

cc
ha

rid
es

.

•	
Co

rn 
flo

ur
•	

Ch
art

s.
Is 

the
 st

ud
en

t a
ble

 to
ca

teg
or

ize
 

ca
rb

oh
yd

rat
es

?
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N
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c)
	

ca
rr

y 
ou

t 
in

ve
st

ig
at

io
n 

on
 p

ro
pe

rti
es

 o
f 

ca
rb

oh
yd

ra
te

s.

Th
e t

ea
ch

er 
 to

 gu
ide

  s
tud

en
ts 

 
to 

ca
rry

 ou
t i

nv
es

tig
ati

on
 on

    
pr

op
ert

ies
 of

 ca
rb

oh
yd

rat
es

.

•	
M

aiz
e/c

or
n fl

ou
r

•	
Gl

uc
os

e 
•	

Ca
ne

 su
ga

r
•	

Be
ak

er 
•	

St
irr

er.

Is 
th

e s
tu

de
nt

 ab
le 

to
ca

rry
 o

ut
 

in
ve

sti
ga

tio
ns

 
on

 p
ro

pe
rti

es
 o

f 
ca

rb
oh

yd
ra

tes
?

d)
	

ca
rry

 o
ut

 bi
o  

ch
em

ica
l t

es
ts

 fo
r 

re
du

cin
g 

su
ga

r, 
no

n 
re

du
cin

g 
su

ga
r a

nd
 

sta
rc

h.

(i)
	S

tu
de

nt
s t

o c
ar

ry
 ou

t  
    

bi
oc

he
m

ica
l t

es
ts 

fo
r 

ca
rb

oh
yd

ra
tes

 (r
ed

uc
in

g 
an

d n
on

 re
du

cin
g s

ug
ar

s 
an

d s
tar

ch
) a

nd
 di

sc
us

s 
th

e r
es

ul
ts.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

pl
en

ar
y d

isc
us

sio
n o

n 
th

e b
io

ch
em

ica
l t

es
ts 

fo
r r

ed
uc

in
g s

ug
ar

s, 
no

n 
re

du
cin

g s
ug

ar
s a

nd
 

sta
rc

h.

•	
Gl

uc
os

e, 
fru

its
, c

an
e 

su
ga

r, m
aiz

e/c
on

e fl
ou

r 
•	

Be
ne

dic
t’s

 so
lut

ion
, 

•	
Di

lut
e H

Cl
, N

aO
H 

so
lut

ion
,

•	
So

ur
ce

 of
 he

at,
 

•	
Te

st 
tub

es
 an

d h
old

ers
 

NB
: F

eh
lin

g’s
 so

lut
ion

 
sh

ou
ld 

no
t b

e u
se

d 
be

ca
us

e i
t’s

 po
iso

no
us

.

Is 
th

e s
tu

de
nt

 ab
le 

to
ca

rry
 o

ut
 b

io
ch

em
ica

l 
tes

ts 
fo

r r
ed

uc
in

g 
su

ga
r, 

no
n 

re
du

cin
g 

su
ga

r, 
an

d 
sta

rc
h?

e)
	

ex
pl

ai
n 

th
e 

   
fu

nc
tio

ns
 o

f 
ca

rb
oh

yd
ra

te
s 

in
 

or
ga

ni
sm

s.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
 

on
 th

e f
un

cti
on

s o
f c

ar
  

bo
hy

dr
ate

s i
n o

rg
an

ism
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

a p
len

ar
y d

isc
us

sio
n 

on
 fu

nc
tio

ns
 of

 
ca

rb
oh

yd
ra

tes
 in

 
or

ga
ni

sm
s.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e f

un
cti

on
s 

of
 ca

rb
oh

yd
ra

tes
 in

 
or

ga
ni

sm
s?
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1.
4.

2 
	L

ip
id

s.
By

 th
e e

nd
 o

f t
hi

s s
ub

-
to

pi
c, 

th
e s

tu
de

nt
 sh

ou
ld

 
be

 ab
le 

to
:-

a)
	

ou
tli

ne
 th

e 
co

ns
tit

ue
nt

 o
f 

lip
id

s.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

 
stu

de
nt

s t
o s

ea
rc

h 
in

fo
rm

ati
on

  i
n t

he
 

lib
ra

ry
 an

d i
nt

er
ne

t o
n 

co
ns

tit
ue

nt
s o

f l
ip

id
s 

ba
se

d o
n t

he
ir 

or
ga

ni
c 

str
uc

tu
re

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
pl

en
ar

y d
isc

us
sio

n o
n 

co
ns

tit
ue

nt
 of

 li
pi

ds
.

•	
Di

ag
ram

s,
•	

Ch
art

s t
ha

t s
ho

w 
or

ga
nic

 
str

uc
tur

e o
f l

ipi
ds

, f
ats

 
an

d o
ils

•	
Fo

od
 su

bs
tan

ce
s 

co
nta

ini
ng

 oi
l f

ats
, 

•	
Be

ak
ers

, 
•	

Te
st 

tub
es

, a
nd

 ho
lde

r, 
•	

Su
da

n I
II 

so
lut

ion
 te

st 
tub

e r
ac

k,
•	

Dr
op

pe
rs 

•	
So

ur
ce

 of
 he

at.

Is 
th

e s
tu

de
nt

 ab
le 

to
ou

tli
ne

 th
e c

on
sti

tu
en

t 
of

 li
pi

ds
?

6

b)
	

ca
te

go
riz

e 
lip

id
s.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
in

g 
on

 ca
teg

or
ies

 of
 li

pi
ds

 
(si

m
pl

e, 
co

m
po

un
d 

an
d d

er
iv

ed
) a

nd
 gi

ve
 

ex
am

pl
es

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
pl

en
ar

y d
isc

us
sio

n o
n 

ca
teg

or
ies

 of
 li

pi
ds

.

Is 
th

e s
tu

de
nt

 ab
le 

to
ca

teg
or

ize
 li

pi
ds

?

c)
	

ex
pl

ai
n 

th
e 

pr
op

er
tie

s o
f 

lip
id

s.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

 
stu

de
nt

s t
o i

nv
es

tig
ate

 
th

e p
hy

sic
al 

pr
op

er
tie

s o
f 

lip
id

s.
(ii

)	S
tu

de
nt

s t
o c

ar
ry

ou
t 

ex
pe

rim
en

ts 
to

 in
ve

sti
ga

te 
th

e p
ro

pe
rti

es
 of

 li
pi

ds
.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ex
pl

ain
 th

e p
ro

pe
rti

es
 

of
 li

pi
ds

?
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d)
	

ca
rr

y 
ou

t 
bi

oc
he

m
ic

al
 

te
st

s 
fo

r l
ip

id
s.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

 
stu

de
nt

s t
o c

ar
ry

 ou
t 

bi
oc

he
m

ica
l t

es
ts 

fo
r 

lip
id

s (
fa

ts 
an

d o
ils

).
(ii

)	S
tu

de
nt

s t
o c

ar
ry

 ou
t 

bi
oc

he
m

ica
l t

es
ts 

fo
r 

lip
id

s a
nd

 di
sc

us
s t

he
 

re
su

lts
.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ca
rry

 o
ut

 b
io

ch
em

ica
l 

fo
od

 te
sts

 fo
r l

ip
id

s?

e)
	

ex
pl

ai
n 

th
e 

ro
le

s 
of

 li
pi

ds
 in

 
or

ga
ni

sm
s.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
 

th
e r

ol
es

 of
 li

pi
ds

 in
 

or
ga

ni
sm

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
pl

en
ar

y d
isc

us
sio

n o
n 

th
e r

ol
es

 of
 li

pi
ds

 in
 

or
ga

ni
sm

s.

•	
Di

ag
ram

s, 
•	

Ch
art

s s
ho

wi
ng

 th
e r

ole
s 

of
 li

pid
s i

n o
rg

an
ism

s.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ex
pl

ain
 th

e r
ol

es
 o

f 
lip

id
s i

n 
or

ga
ni

sm
s?

1.
4.

3 
	P

ro
te

in
s.

By
 th

e e
nd

 o
f t

hi
s s

ub
-

to
pi

c, 
th

e s
tu

de
nt

 sh
ou

ld
 

be
 ab

le 
to

:
a)

	
id

en
tif

y 
th

e 
co

ns
tit

ue
nt

s o
f 

pr
ot

ei
ns

.

(i)
	S

tu
de

nt
s t

o d
isc

us
s i

n 
gr

ou
ps

 th
e c

on
sti

tu
en

ts 
of

 
pr

ot
ein

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
pl

en
ar

y d
isc

us
sio

n o
n t

he
 

co
ns

tit
ue

nt
s o

f p
ro

tei
ns

.

Ch
ar

ts,
 d

iag
ra

m
s s

ho
wi

ng
 

co
ns

tit
ue

nt
s o

f p
ro

tei
ns

.
Is 

th
e s

tu
de

nt
 ab

le 
to

 id
en

tif
y 

th
e 

co
ns

tit
ue

nt
s o

f 
pr

ot
ein

s?

6
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R
N
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E
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SS
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O
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S

b)
	

ca
te

go
riz

e 
pr

ot
ei

ns
.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

n 
ca

teg
or

ies
 of

 pr
ote

ins
 

(b
as

ed
 on

 st
ru

ctu
re,

 
co

mp
os

iti
on

 an
d f

un
cti

on
s) 

an
d g

ivi
ng

 ex
am

ple
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d p

len
ary

 
dis

cu
ssi

on
 on

 ca
teg

or
ies

 of
 

pr
ote

ins
.

Fo
od

 sa
mp

les
 eg

 be
an

s, 
me

at,
 m

ilk
, e

gg
s e

tc)
Ch

art
 ou

tli
nin

g t
he

 
pr

op
ert

ies
 of

 pr
ote

in.
•	

Co
pp

er 
Su

lph
ate

 so
lut

ion
 

•	
Na

OH
,

•	
Eg

g a
lbu

mi
n,

•	
Be

an
s, 

gr
ou

nd
nu

ts,
 te

st 
tub

es
.

Is 
the

 st
ud

en
t a

ble
 to

 
ca

teg
or

ize
 pr

ote
ins

?

c)
	

ex
pl

ai
n 

th
e 

pr
op

er
tie

s o
f 

pr
ot

ei
ns

.

(i)
	U

sin
g g

uid
ed

 qu
es

tio
ns

, 
stu

de
nts

 in
 gr

ou
ps

 to
 

dis
cu

ss 
the

 pr
op

ert
ies

 of
 

pr
ote

ins
.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ca
rry

 ou
t 

ex
pe

rim
en

ts 
to 

inv
es

tig
ate

 
pr

op
ert

ies
 of

 pr
ote

ins
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 pr

op
ert

ies
 

of
 pr

ote
ins

?

d)
	

ca
rry

 o
ut

 
bi

oc
he

m
ic

al
 te

sts
 

fo
r p

ro
te

in
s.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ca

rry
 ou

t b
ioc

he
mi

ca
l t

es
ts 

fo
r 

pr
ote

ins
.

Is 
the

 st
ud

en
t a

ble
 to

 
ca

rry
 ou

t b
ioc

he
mi

ca
l 

fo
od

 te
sts

 fo
r p

ro
tei

ns
?
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N
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E
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T
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U
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B
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O
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1.
4.

4 
	E

nz
ym

es
.

By
 th

e e
nd

 of
 th

is 
su

b-
to

pi
c, 

th
e s

tu
de

nt
 sh

ou
ld

 
be

 ab
le 

to
:

a)
	

in
ve

st
ig

at
e 

th
e 

fa
ct

or
s g

ov
er

ni
ng

 
en

zy
m

e 
ac

tiv
ity

.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

 
stu

de
nt

s t
o c

ar
ry

 ou
t 

ch
em

ica
l t

es
ts 

on
 en

zy
m

e 
ac

tiv
iti

es
.

(ii
)	T

he
 te

ac
he

r u
sin

g 
stu

de
nt

s’ 
ob

se
rv

ati
on

s 
an

d r
es

ul
ts 

to
 le

ad
 a 

pl
en

ar
y d

isc
us

sio
n o

n 
fa

cto
rs 

go
ve

rn
in

g e
nz

ym
e 

ac
tiv

ity
.

•	
En

zy
me

s s
ou

rce
s e

g 
sa

liv
a, 

•	
Te

st 
tub

es
, 

•	
St

arc
h, 

•	
Na

HC
O3

  
•	

Di
lut

e H
Cl

.
•	

So
ur

ce
 of

 he
at

•	
Th

erm
om

ete
r

•	
W

ate
r b

ath
s

•	
Ice

.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

in
ve

sti
ga

te 
th

e f
ac

to
rs 

go
ve

rn
in

g e
nz

ym
e 

ac
tiv

ity
?

5

b)
	

ex
pl

ai
n 

th
e 

pr
op

er
tie

s 
of

 
en

zy
m

es
.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

 
stu

de
nt

s t
o c

ar
ry

 
ou

t e
xp

er
im

en
ts 

to
 

in
ve

sti
ga

te 
pr

op
er

tie
s o

f 
en

zy
m

es
.

(ii
)	U

sin
g g

ui
de

d q
ue

sti
on

s, 
stu

de
nt

s t
o d

isc
us

s 
pr

op
er

tie
s o

f e
nz

ym
es

.

•	
Io

din
e s

olu
tio

n
•	

M
ea

su
rin

g c
yli

nd
er

•	
Dr

op
pe

r.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ex
pl

ain
 pr

op
er

tie
s o

f 
en

zy
m

es
?
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A
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D
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E
A

R
N

IN
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E
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U
R

C
E

S
A

SS
E

SS
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E
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T
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U
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B
E
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O
F 

PE
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c)
	

ca
te

go
riz

e 
en

zy
m

es
 o

n 
th

e 
ba

si
s o

f n
at

ur
e 

of
 su

bs
tra

te
 a

nd
 

ty
pe

 o
f r

ea
ct

io
n 

ca
ta

ly
se

d.

(i)
	S

tu
de

nt
s t

o d
isc

us
s i

n 
gr

ou
ps

 ca
teg

or
ies

 of
 

en
zy

m
es

 ba
se

d o
n n

atu
re

 
of

 su
bs

tra
te 

an
d t

he
 

re
ac

tio
n c

ata
ly

se
d p

len
ar

y 
di

sc
us

sio
n.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

pl
en

ar
y d

isc
us

sio
n o

n 
ca

teg
or

ies
 of

 en
zy

m
es

.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ca
teg

or
ize

 en
zy

m
es

 
on

 th
e b

as
is 

of
 na

tu
re

 
of

 su
bs

tra
te 

an
d t

yp
e 

of
 re

ac
tio

n c
ata

ly
se

d?

1.
4.

5 
	A

TP
By

 th
e e

nd
 of

 th
is 

su
b-

to
pi

c, 
th

e s
tu

de
nt

 sh
ou

ld
 

be
 ab

le 
to

:
a)

	
st

at
e 

ch
em

ic
al

 
co

m
 p

os
iti

on
 o

f 
AT

P.

(i)
	U

sin
g c

ha
rts

/d
iag

ra
m

s  
 

stu
de

nt
s i

n g
ro

up
s t

o  
    

  
di

sc
us

s t
he

 ch
em

ica
l 

co
m

po
sit

io
n o

f A
TP

.
(ii

)	T
he

 te
ac

he
r t

o g
ui

de
 a 

pl
en

ar
y d

isc
us

sio
n o

n 
th

e c
om

po
sit

io
n o

n t
he

 
co

m
po

sit
io

n o
f A

TP
.

•	
Ill

us
tra

ted
 di

ag
ram

s,
•	

Pr
ep

are
d c

ha
rts

,
•	

Pr
oje

cto
r,

•	
Sl

ide
s s

ho
wi

ng
 

co
mp

os
iti

on
 of

 AT
P.

Is 
th

e s
tu

de
nt

 ab
le 

to
 st

ate
 ch

em
ica

l 
co

m
po

sit
io

n o
f A

TP
?

2

b)
	

ou
tli

ne
 

fo
rm

at
io

n 
of

 
AT

P.

Th
e t

ea
ch

er
 to

 gu
id

e s
tu

de
nt

s 
to

 di
sc

us
s i

n g
ro

up
s t

he
 

fo
rm

ati
on

 of
 A

TP
.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ou
tli

ne
 fo

rm
ati

on
 of

 
AT

P?

c)
	

ex
pl

ai
n 

th
e 

ro
le

 o
f A

TP
 in

 
or

ga
ni

sm
s.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
 th

e 
ro

les
 of

 A
TP

 in
 or

ga
ni

sm
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

pl
en

ar
y d

isc
us

sio
n o

n t
he

 
ro

les
 of

 A
TP

 in
 or

ga
ni

sm
.

Is 
th

e s
tu

de
nt

 ab
le 

to
 

ex
pl

ain
 th

e r
ol

e o
f 

AT
P 

in
 or

ga
ni

sm
s?
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1.
5 

	
O

th
er

 c
on

st
itu

en
ts

 o
f 

th
e 

ce
ll:

 w
at

er
.

By
 th

e e
nd

 of
 th

is 
su

b-
to

pi
c, 

th
e s

tu
de

nt
 sh

ou
ld

 
be

 ab
le 

to
:

a)
	

ex
pl

ai
n 

th
e 

pr
op

er
tie

s o
f 

w
at

er
.

(i)
	S

tu
de

nt
s  

to
 ca

rry
 

ou
t l

ib
ra

ry
 se

ar
ch

 on
 

pr
op

er
tie

s o
f w

ate
r.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

a p
len

ar
y s

es
sio

n o
n 

pr
op

er
tie

s o
f w

ate
r.

•	
W

ate
r, c

ha
rts

,
•	

Sa
lt/

su
ga

r
•	

Bu
rn

er,
•	

Be
ak

er,
•	

Ill
us

tra
tio

ns
,

•	
Di

ag
ram

s.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e p

ro
pe

rti
es

 
of

 w
ate

r?

2

b)
	

de
sc

rib
e 

th
e 

ro
le

 o
f w

at
er

 in
 

or
ga

ni
sm

s.

(i)
	S

tu
de

nt
s i

n g
ro

up
s t

o  
di

sc
us

s t
he

 ro
le 

of
 w

ate
r 

in
 or

ga
ni

sm
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

pl
en

ar
y d

isc
us

sio
n b

as
in

g 
on

 st
ud

en
t’s

 re
sp

on
se

s.

Is 
th

e s
tu

de
nt

 ab
le 

to
de

sc
rib

e t
he

 ro
le 

of
 

wa
ter

 in
 or

ga
ni

sm
s?

2.
0 

	
PR

IN
C

IP
L

E
S 

O
F 

C
L

A
SS

IF
IC

A
T

IO
N

2.
1 

	
C

la
ss

ifi
ca

tio
n 

 
sy

st
em

s.

By
 th

e e
nd

 o
f t

hi
s 

su
b-

to
pi

cs
, t

he
 st

ud
en

t 
sh

ou
ld

 b
e a

bl
e t

o:
a)

	
id

en
tif

y 
ty

pe
s 

of
 c

la
ss

ifi
ca

tio
n 

sy
st

em
s.

(i)
	T

he
 te

ac
he

r t
o g

ui
de

   
stu

de
nt

s t
o c

ar
ry

 ou
t 

pr
ac

tic
al 

ex
er

cis
e o

n 
gr

ou
pi

ng
 of

 li
vi

ng
 an

d 
no

n-
liv

in
g t

hi
ng

s.
(ii

)	T
he

 te
ac

he
r t

o g
ui

de
  

stu
de

nt
s t

o c
las

sif
y l

iv
in

g 
th

in
gs

  u
sin

g a
rti

fic
ial

 
an

d n
atu

ra
l s

ys
tem

s o
f 

cla
ss

ifi
ca

tio
n.

Va
rie

ty
 o

f l
iv

in
g 

an
d 

no
n-

 
liv

in
g 

or
ga

ni
sm

s.
Is 

th
e s

tu
de

nt
 ab

le 
to

id
en

tif
y 

ty
pe

s o
f 

cla
ss

ifi
ca

tio
n 

sy
ste

m
s 

(a
rti

fic
ial

 an
d 

na
tu

ra
l)?

4
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b)
	

ou
tli

ne
 th

e 
ba

si
s 

of
 c

la
ss

ify
in

g 
or

ga
ni

sm
s 

un
de

r 
ea

ch
 s

ys
te

m
.

Th
e t

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts 
in

 g
ro

up
s t

o 
di

sc
us

s t
he

 b
as

es
 

of
 cl

as
sif

yi
ng

 o
rg

an
ism

s.

Is 
th

e s
tu

de
nt

 ab
le 

to
ou

tli
ne

 th
e b

as
es

 
of

 cl
as

sif
yi

ng
 

or
ga

ni
sm

s u
nd

er
 ea

ch
 

cla
ss

ifi
ca

tio
n 

sy
ste

m
?

c)
	

ex
pl

ai
n 

th
e 

 
m

er
its

 a
nd

 
de

m
er

its
 o

f e
ac

h 
sy

st
em

.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
 on

 
th

e m
er

its
 an

d d
em

er
its

 
of

 ar
tifi

cia
l a

nd
 na

tu
ra

l 
sy

ste
m

 of
 cl

as
sifi

ca
tio

n.
(ii

)	T
he

 te
ch

er 
to 

lea
d  

 pl
en

ary
 

se
ssi

on
 on

 th
e m

eri
ts 

an
d d

em
eri

ts 
of

 ar
tifi

cia
l 

an
d n

atu
ral

 sy
ste

m 
of

 
cla

ssi
fic

ati
on

.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e m

er
its

 
an

d 
de

m
er

its
 o

f e
ac

h 
cla

ss
ifi

ca
tio

n 
sy

ste
m

?

2.
2 

	
C

at
eg

or
ie

s 
of

 
cl

as
si

fic
at

io
n

By
 th

e e
nd

 o
f t

hi
s s

ub
-

to
pi

c, 
th

e s
tu

de
nt

 sh
ou

ld
 

be
 ab

le 
to

:
a)

	
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f 
ra

nk
s a

s u
se

d 
in

 
cl

as
si

fic
at

io
n.

St
ud

en
ts 

in
 g

ro
up

s u
sin

g 
gu

id
ed

 qu
es

tio
ns

 to
 di

sc
us

s a
nd

 
pr

es
en

t t
he

 m
ea

ni
ng

 o
f r

an
ks

 
as

 u
se

d 
in

 cl
as

sifi
ca

tio
n.

Ch
ar

t o
f c

las
sifi

ca
tio

n 
ra

nk
s.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e m

ea
ni

ng
 

of
 ra

nk
s a

s u
se

d 
in

 
cla

ss
ifi

ca
tio

n?

1
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S
A

SS
E

SS
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E
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U
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O
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R
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b)
	

ex
pl

ai
n 

th
e 

   
im

po
rta

nc
e 

of
 ra

nk
s 

in
  

cl
as

si
fic

at
io

n.

(i)
	U

sin
g q

ue
sti

on
s a

nd
  

an
sw

er
s t

he
 te

ac
he

r t
o 

lea
d  

stu
de

nt
s t

o d
isc

us
s 

th
e i

m
po

rta
nc

e o
f r

an
ks

 
of

 cl
as

sifi
ca

tio
n.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e 

im
po

rta
nc

e o
f r

an
ks

 
of

 cl
as

sifi
ca

tio
n?

2.
3 

	
N

om
en

cl
at

ur
e

By
 th

e e
nd

 o
f t

hi
s s

ub
-

to
pi

c, 
th

e s
tu

de
nt

 sh
ou

ld
 

be
 ab

le 
to

: 
a)

	
ex

pl
ai

n 
th

e 
te

rm
s 

no
m

en
cl

at
ur

e 
an

d 
bi

no
m

ia
l 

no
m

en
cl

at
ur

e.

(i)
	S

tu
de

nt
s t

o b
ra

in
sto

rm
 

th
e m

ea
ni

ng
 of

 
no

m
en

cla
tu

re
 an

d 
bi

no
m

ial
 no

m
en

cla
tu

re
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d  

pl
en

ar
y d

isc
us

sio
n 

on
 th

e m
ea

ni
ng

 of
  

no
m

en
cla

tu
re

 an
d 

bi
no

m
ial

  n
om

en
cla

tu
re

.

•	
Ch

art
s,

•	
Ill

us
tra

tio
ns

,
•	

Di
ffe

ren
t o

rg
an

ism
s w

ith
 

sc
ien

tifi
c n

am
es

.

Is 
th

e s
tu

de
nt

 ab
le 

to
 ex

pl
ain

 th
e 

ter
m

s n
om

en
cla

tu
re

 
an

d 
bi

no
m

ial
 

no
m

en
cla

tu
re

?

3

b)
	

ou
tli

ne
 th

e 
ru

le
s 

us
ed

 in
 b

in
om

ia
l 

no
m

en
cl

at
ur

e.

Th
e t

ea
ch

er
 to

 g
ui

de
 st

ud
en

ts 
us

in
g 

qu
es

tio
n/

an
sw

er
s t

o 
di

sc
us

s t
he

 ru
les

 u
se

d 
in

 
bi

no
m

ial
 n

om
en

cla
tu

re
.

Is 
th

e s
tu

de
nt

 ab
le 

to
 o

ut
lin

e t
he

 ru
les

 
us

ed
 in

 b
in

om
ial

 
no

m
en

cla
tu

re
?
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E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
F 

PE
R

IO
D

S

c)
	

ex
pl

ai
n 

th
e 

si
gn

ifi
ca

nc
e 

of
 

sc
ie

nt
ifi

c 
na

m
in

g 
of

 o
rg

an
is

m
s.

(i)
	S

tu
de

nt
s i

n g
ro

up
s t

o 
co

nd
uc

t l
ib

ra
ry

 se
ar

ch
 on

 
sig

ni
fic

an
ce

 of
 sc

ien
tifi

c 
na

m
in

g o
f o

rg
an

ism
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

pl
en

ar
y d

isc
us

sio
n o

n t
he

 
sig

ni
fic

an
ce

 of
 na

m
in

g 
or

ga
ni

sm
s.

Is 
th

e s
tu

de
nt

 ab
le 

to
 ex

pl
ain

 th
e 

sig
ni

fic
an

ce
 o

f 
sc

ien
tifi

c n
am

in
g 

of
 

or
ga

ni
sm

s?

d)
	

ap
pl

y 
th

e 
ru

le
s 

of
 b

in
om

ia
l 

no
m

en
cl

at
ur

e.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t 

pr
ac

tic
al 

ex
erc

ise
s t

o n
am

e 
or

ga
nis

ms
.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ap
ply

 ru
les

 of
 

bin
om

ial
 no

me
nc

lat
ur

e i
n 

na
mi

ng
 or

ga
nis

ms
.

Is 
the

 st
ud

en
t a

ble
 

to 
ap

ply
 th

e r
ule

s 
us

ed
 in

 bi
no

mi
al 

no
me

nc
lat

ur
e?

2.
4 

	
Ta

xo
no

m
ic

 k
ey

s.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 

be
 ab

le 
to:

 
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

ta
xo

no
m

ic
 k

ey
s.

Us
ing

 qu
es

tio
ns

 an
d a

ns
we

rs 
stu

de
nts

 to
 di

sc
us

s i
n g

ro
up

s 
the

 m
ea

nin
g a

nd
 im

po
rta

nc
e o

f 
tax

on
om

ic 
ke

ys
 in

 cl
as

sif
yin

g 
or

ga
nis

ms
.

•	
Ch

art
s, 

sim
ple

 co
ns

tru
cte

d 
ke

ys
, p

ub
lis

he
d k

ey
s f

or 
pla

nts
 an

d a
nim

als
.

•	
Ch

art
s d

isp
lay

ing
 in

de
nte

d 
an

d b
rac

ke
ted

 ke
ys

, A
 

va
rie

ty 
of 

org
an

ism
s (

liv
e o

r 
pre

ser
ve

d).

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

tax
on

om
ic 

ke
ys

?

4
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G
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A
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N
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E
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U
R

C
E

S
A

SS
E

SS
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E
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T
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U
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B
E

R
 

O
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S

b)
	

di
st

in
gu

is
h 

be
tw

ee
n 

in
de

nt
ed

 a
nd

 
br

ac
ke

te
d 

ke
ys

.

(i)
	T

he
 te

ac
he

r t
o l

ea
d 

stu
de

nts
 in

 ex
plo

rin
g 

dif
fer

en
t ty

pe
s o

f k
ey

s 
(in

de
nte

d a
nd

 br
ac

ke
ted

).
(ii

)	S
tud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e d

iff
ere

nc
es

 
be

tw
ee

n i
nd

en
ted

 an
d 

br
ac

ke
ted

 ke
ys

.

•	
Ph

oto
gra

ph
s o

f s
ele

cte
d 

org
an

ism
s. 

Pr
ep

are
d 

ide
nti

fic
ati

on
 ke

ys
 of

 pl
an

ts 
an

d a
nim

als
.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
ind

en
ted

 an
d b

rac
ke

ted
 

ke
ys

?

c)
	

co
ns

tru
ct

 si
m

pl
e 

ke
ys

.
Th

e t
ea

ch
er 

to 
gu

ide
 st

ud
en

ts 
in 

gr
ou

ps
 to

 co
ns

tru
ct 

sim
ple

 
ke

ys
 us

ing
 a 

lis
t o

f s
ele

cte
d 

or
ga

nis
ms

.

Is 
the

 st
ud

en
t a

ble
 to

 
co

ns
tru

ct 
sim

ple
 ke

ys
?

d)
	

us
e 

ke
ys

 
to

 id
en

tif
y 

or
ga

ni
sm

s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 in

 ca
rry

ing
 ou

t 
ex

erc
ise

 of
 us

ing
 ke

ys
 to

 
cla

ssi
fy

 or
ga

nis
ms

.
(ii

)	U
sin

g g
uid

ing
 qu

es
tio

ns
 

stu
de

nts
 to

 id
en

tif
y 

un
kn

ow
n o

rg
an

ism
s u

sin
g 

ke
ys

.

Is 
the

 st
ud

en
t a

ble
 to

 
us

e k
ey

s t
o i

de
nti

fy
or

ga
nis

ms
?
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A
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3.
0 

	
N

AT
U

R
A

L 
G

R
O

U
PS

 
O

F 
O

R
G

A
N

IS
M

S

3.
1 

	
Vi

ru
se

s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
ch

ar
ac

te
ris

tic
 

fe
at

ur
es

 o
f 

vi
ru

se
s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
s/c

ha
rts

/ 
ph

oto
gr

ap
hs

 of
 vi

ru
s 

an
d d

isc
us

s i
ts 

ma
in 

ch
ara

cte
ris

tic
s/ 

fea
tur

es
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ch

ara
cte

ris
tic

s/ 
fea

tur
es

 of
 

vir
us

es
.

Ch
art

s/D
iag

ram
s o

f v
iru

se
s.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 

ch
ara

cte
ris

tic
 fe

atu
res

 
of

 vi
ru

se
s?

3

b)
	

dr
aw

 th
e 

di
ag

ra
m

 to
 s

ho
w

 
st

ru
ct

ur
e 

of
 

vi
ru

se
s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/  d

iag
ram

s/ 
ph

oto
gr

ap
hs

 of
 vi

ru
se

s a
nd

 
dis

cu
ss 

the
 st

ru
ctu

res
 of

 
pla

nt 
an

d a
nim

al 
vir

us
es

.
(ii

)	S
tud

en
t to

 dr
aw

 w
ell

 
lab

ell
ed

 di
ag

ram
s o

f 
se

lec
ted

 pl
an

t a
nd

 
an

im
al 

vir
us

es
, H

IV
 an

d 
ba

cte
rio

ph
ag

e.

Is 
the

 st
ud

en
t a

ble
 to

 
dr

aw
 th

e s
tru

ctu
re 

of
 

vir
us

es
?
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c)
	

ou
tli

ne
 th

e 
m

ai
n 

ev
en

ts
 o

f v
ira

l 
re

pl
ic

at
io

n.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e c

ha
rts

/
dia

gr
am

s/p
ict

ur
e o

f 
ba

cte
rio

ph
ag

e a
nd

 di
sc

us
s 

the
 m

ain
 ev

en
ts 

of
 vi

ral
 

rep
lic

ati
on

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n 

the
 m

ain
 ev

en
ts 

of
 vi

ral
 

rep
lic

ati
on

.

•	
Ch

art
s s

ho
wi

ng
 ev

en
ts 

of 
vir

al 
rep

lic
ati

on
.

•	
Vi

de
o o

n v
ira

l r
ep

lic
ati

on
.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 th
e m

ain
 ev

en
ts 

of
 vi

ral
 re

pli
ca

tio
n?

d)
	

id
en

tif
y 

pr
ob

le
m

s 
as

so
ci

at
ed

 w
ith

 
th

e 
 c

la
ss

ifi
ca

tio
n 

of
 v

iru
se

s.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
  

pr
ob

lem
s a

sso
cia

ted
 w

ith
 

cla
ssi

fic
ati

on
 of

 vi
ru

se
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n a

nd
 

co
nc

lus
ion

. v
iru

se
s.

(ii
i)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n a

nd
 

co
nc

lus
ion

.

Is 
the

 st
ud

en
t a

ble
 to

ide
nti

fy
 pr

ob
lem

s 
as

so
cia

ted
 w

ith
cla

ssi
fic

ati
on

 of
 

vir
us

es
?
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e)
	

ex
pl

ai
n 

ad
va

nt
ag

es
 a

nd
 

di
sa

dv
an

ta
ge

s o
f  

vi
ru

se
s.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t 

lib
rar

y s
ea

rch
 an

d d
isc

us
s 

in 
gr

ou
ps

 th
e a

dv
an

tag
es

 
an

d d
isa

dv
an

tag
es

 of
 vi

ru
s 

dr
aw

ing
 ex

am
ple

s f
ro

m 
da

ily
 li

fe 
ex

pe
rie

nc
es

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
dis

cu
ssi

on
 on

 th
e e

ffe
ct 

of
 

HI
V.

•	
Vi

de
os

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Ill
us

trt
ion

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

va
nta

ge
s 

an
d d

isa
dv

an
tag

es
 of

 
vir

us
es

?

3.
2 

	
K

in
gd

om
 M

on
er

a

3.
2.

1 
	D

iv
isi

on
   

Eu
ba

ct
er

ia
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
ge

ne
ra

l a
nd

 
di

st
in

ct
iv

e 
  

fe
at

ur
es

 o
f 

th
ed

iv
is

io
n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
vis

ua
liz

e c
ha

rts
 

mi
cro

gr
ap

hs
 of

 ba
cte

ria
 

an
d b

lue
 - 

gr
ee

n a
lga

e 
(cy

an
ob

ac
ter

ia)
 to

 id
en

tif
y 

ge
ne

ral
 an

d d
ist

inc
tiv

e 
fea

tur
es

 of
 th

e d
ivi

sio
n.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
f 

ge
ne

ral
 an

d d
ist

inc
tiv

e 
fea

tur
es

 of
 th

e d
ivi

sio
n.

•	
Ph

oto
gra

ph
s o

f
•	

Ba
cte

ria
•	

M
icr

og
rap

hs
•	

Ch
art

s
•	

Di
ag

ram
•	

Ph
oto

gra
ph

s o
f 

•	
Ba

cte
ria

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e d

ivi
sio

n 
Eu

ba
cte

ria
?

6
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O
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b)
	

cl
as

si
fy

 b
ac

te
ria

 
on

 th
e 

ba
si

s 
of

  
m

or
ph

ol
og

y 
an

d 
gr

am
 s

ta
in

 te
st

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

ch
art

s/d
iag

ram
s/p

ho
tos

 of
 

ba
cte

ria
 an

d c
las

sif
y t

he
m 

on
 th

e b
as

is 
of

 m
or

ph
olo

gy
 

an
d g

ram
 st

ain
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d p

len
ary

 
dis

cu
ssi

on
 on

 th
e t

he
or

y 
be

hin
d g

ram
 st

ain
s t

es
t 

(g
ram

 po
sit

ive
 an

d g
ram

 
ne

ga
tiv

e b
ac

ter
ia)

.

Is 
the

 st
ud

en
t a

ble
 to

cla
ssi

fy
 ba

cte
ria

 on
 th

e 
ba

sis
 of

 m
or

ph
olo

gy
 

an
d g

ram
 st

ain
 te

st?

c)
	

dr
aw

 th
e 

st
ru

ct
ur

e 
of

 ty
pi

ca
l 

ba
ct

er
iu

m
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
  to

 
ob

se
rv

e c
ha

rts
/m

od
els

/ 
ph

oto
gr

ap
hs

 an
d d

isc
us

s 
the

 st
ru

ctu
re 

of
 ba

cte
ria

.
(ii

)	S
tud

en
ts 

to 
dr

aw
 th

e 
str

uc
tur

e o
f a

 ty
pic

al 
ba

cte
riu

m.

Is 
the

 st
ud

en
t a

ble
 to

dr
aw

 th
e s

tru
ctu

re 
of

 a 
typ

ica
l b

ac
ter

ium
?

d)
	

ex
pl

ai
n 

th
e 

 
re

pr
od

uc
tio

n 
of

 
ba

ct
er

ia
.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t  

lib
rar

y s
ea

rch
 on

 th
e 

rep
ro

du
cti

on
 of

 ba
cte

ria
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
rep

ro
du

cti
on

 of
 ba

cte
ria

.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 
rep

ro
du

cti
on

 of
 

ba
cte

ria
?
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e)
	

ac
co

un
t f

or
 

ad
va

nt
ag

es
 a

nd
 

di
sa

dv
an

ta
ge

s 
of

 m
em

be
rs

 
of

 K
in

gd
om

 
M

on
er

a.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 th
e a

dv
an

tag
es

 an
d 

dis
ad

va
nta

ge
s o

f t
he

 
Ki

ng
do

m 
M

on
era

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n 

the
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f K
ing

do
m 

M
on

era
.

Is 
the

 st
ud

en
t a

ble
 to

 
ac

co
un

t f
or

 ad
va

nta
ge

s 
an

d d
isa

dv
an

tag
es

 of
 

me
mb

ers
 of

 ki
ng

do
m 

mo
ne

ra?

3.
3 

	
K

in
gd

om
 P

ro
to

ct
ist

a

3.
3.

1 
	P

hy
lu

m
 R

hi
zo

po
da

.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
ge

ne
ra

l 
an

d 
di

st
in

ct
iv

e 
fe

at
ur

es
 o

f t
he

 
ph

yl
um

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
 /p

ict
ur

es
/

sp
ec

im
en

s o
f o

rg
an

ism
s 

be
lon

g t
o t

he
 ph

ylu
m 

Rh
izo

po
da

 an
d d

isc
us

s 
the

 ge
ne

ral
 an

d d
ist

inc
tiv

e 
fea

tur
es

 of
 th

e p
hy

la.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n a

nd
 

co
nc

lus
ion

.

•	
Ch

art
s

•	
Pic

tur
es

•	
Sp

ec
im

en
s

•	
Di

ag
ram

s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

 
Rh

iz
op

od
a?

2

b)
	

dr
aw

 st
ru

ct
ur

e 
of

 
En

ta
m

oe
ba

.
(i)

	S
tud

en
ts 

in 
gr

ou
ps

 to
 

ob
se

rv
e c

ha
rts

/di
ag

ram
s/

mo
de

ls/
sp

ec
im

en
s o

f 
En

tam
oe

ba
 an

d d
es

cri
be

 
its

 st
ru

ctu
re.

Is 
the

 st
ud

en
t a

ble
 

to 
dr

aw
 st

ru
ctu

re 
of

 
En

tam
oe

ba
?
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R
N
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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

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 dr
aw

 a 
we

ll 
lab

ell
ed

 di
ag

ram
 of

 
En

tam
oe

ba
.

c)	
ex

pla
in 

the
 

ad
ap

tat
ion

s o
f 

En
tam

oe
ba

 to
 its

 
mo

de
 of

 lif
e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/di

ag
ram

s/
sp

ec
im

en
s o

f E
nta

mo
eb

a 
an

d d
isc

us
s i

ts 
ad

ap
tat

ion
.

(ii
)	h

e t
ea

ch
er 

to 
lea

d a
 

ple
na

ry
 di

sc
us

sio
n b

as
ing

 
on

 st
ud

en
ts 

res
po

ns
es

, 
ma

ke
 cl

ari
fic

ati
on

 an
d 

co
nc

lus
ion

.

•	
Ch

art
s

•	
Pic

tur
es

•	
Di

ag
ram

s
•	

Sp
ec

im
en

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

ap
tat

ion
s 

of
 E

nta
mo

eb
a t

o i
ts 

mo
de

 of
 li

fe?

3.
3.

2 
	P

hy
lu

m
 Z

oo
m

as
tig

na
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 st

ud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

de
sc

rib
e 

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
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e c
ha

rts
/m

od
els

/
pic

tur
es

/sp
ec

im
en

s a
nd

 
dis

cu
ss 

in 
gr

ou
ps

 th
e g

en
era

l 
an

d d
ist

inc
tiv

e f
ea

tur
es

 of
 

or
ga

nis
ms

 un
de

r t
he

 ph
ylu

m 
Zo

om
as

tig
na

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 an

d 
dis

tin
cti

ve
 fe

atu
res

 of
 

the
 ph

ylu
m?

2

b)
	

de
sc

rib
e 

th
e 

str
uc

tu
re

 o
f  

Tr
yp

an
os

om
a.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/s

pe
cim

en
s/m

od
els

/
dia

gr
am

s o
f T

ry
pa

na
so

ma
 an

d 
dis

cu
ss 

the
ir 

str
uc

tur
es

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 

Tr
yp

an
os

om
a?
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R

C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
 

O
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PE
R

IO
D

S

c)	
ex

pla
in 

the
 

ad
ap

tat
ion

 o
f 

Tr
yp

an
os

om
a t

o i
ts 

mo
de

 of
 li

fe
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dr

aw
 a 

we
ll 

lab
ell

ed
 di

ag
ram

 
of

 Tr
yp

an
as

om
a. 

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
a p

len
ary

 
se

ssi
on

 to
 di

sc
us

s t
he

 ad
ap

tat
ion

 
of

 Tr
yp

an
as

om
a t

o i
ts 

lif
e.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

ap
tat

ion
 

of
 Tr

yp
an

os
om

a t
o i

ts 
lif

e?

3.
3.

3 
	P

hy
lu

m
 A

pi
co

m
pl

ex
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 st

ud
en

t s
ho

uld
 be

 
ab

le 
to:

a)	
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e 

ph
ylu

m.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/ d

iag
ram

/
pic

tur
es

/ m
icr

os
co

pe
 

sli
de

s/ 
sp

ec
im

en
s o

f 
or

ga
nis

ms
 un

de
r t

he
 

Ph
ylu

m 
Ap

ico
mp

lex
a a

nd
 

dis
cu

ss 
the

ir 
ge

ne
ral

 an
d 

dis
tin

cti
ve

 fe
atu

res
. 

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

ge
ne

ral
 an

d d
ist

inc
tiv

e 
fea

tur
es

 of
 th

e p
hy

lum
.

•	
Ch

art
s 

•	
Pic

tur
es

•	
Di

ag
ram

s
•	

M
icr

os
co

pe
•	

Sli
de

s
•	

M
icr

os
co

pe
•	

Sp
ec

im
en

s o
f

•	
M

os
qu

ito
es

•	
Ch

art
s s

ho
wi

ng
 lif

e c
yc

le 
of 

Pl
as

mo
diu

m
•	

Li
bra

ry 
fac

ilit
y.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

 
Ap

ico
mp

lex
a?

3

b)
	

dr
aw

 th
e s

tru
ctu

re 
of

 
Pl

as
m

od
iu

m
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
s/p

ict
ur

es
 

or
 pr

ep
are

d s
lid

es
 of

 
Pl

as
mo

diu
m 

an
d d

isc
us

s 
its

 st
ru

ctu
res

. 

Is 
the

 st
ud

en
t a

ble
 to

 
dr

aw
 th

e s
tru

ctu
re 

of
 

Pl
as

mo
diu

m?
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(ii
)	S

tud
en

ts 
to 

dr
aw

 a 
we

ll 
lab

ell
ed

 di
ag

ram
 of

  
Pl

as
mo

diu
m.

c)	
sta

te 
the

 ad
ap

tat
ion

 
of

 P
las

mo
diu

m 
to 

its
 

mo
de

 o
f l

ife
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
s/c

ha
rts

 
an

d d
isc

us
s t

he
 ad

ap
tat

ion
 

of
 Pl

as
mo

diu
m 

to 
its

 m
od

e 
of

 lif
e.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

ad
ap

tat
ion

 of
 P

las
mo

diu
m 

to 
its

 m
od

e o
f l

ife
.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
the

 ad
ap

tat
ion

 of
 

Pl
as

mo
diu

m 
to 

its
 m

od
e 

of
 li

fe?

d)
	

ex
pla

in 
the

 li
fe 

cy
cle

 
of

 P
la

sm
od

iu
m

.
(i)

	S
tud

en
ts 

to 
ca

rry
 ou

t 
lib

rar
y s

ea
rch

 on
 th

e l
ife

 
cy

cle
 of

 P
las

mo
diu

m.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
lif

e c
yc

le 
of

 P
las

mo
diu

m.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 li

fe 
cy

cle
 of

 
Pl

as
mo

diu
m?
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R
N
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R

C
E

S
A

SS
E

SS
M

E
N

T
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U
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B
E

R
 

O
F 

PE
R
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D
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3.
3.

4 
	P

hy
lu

m
 E

ug
le

no
ph

yt
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 st

ud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

de
sc

rib
e 

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
.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

ch
art

s a
nd

 m
icr

og
rap

hs
 of

 
Eu

gle
na

 an
d d

isc
us

s t
he

 
ge

ne
ral

 an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

.
(ii

)	S
tud

en
ts 

to 
dr

aw
 a 

we
ll 

lab
ell

ed
 di

ag
ram

 of
 

Eu
gle

na
.

•	
Sp

ec
im

en
s

•	
Sli

de
s

•	
M

icr
os

co
pe

 
•	

Ch
art

s 
•	

Di
ag

ram
s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

 
Eu

gle
no

ph
yta

?

2

b)
	

sta
te

 th
e 

ad
ap

ta
tio

n 
of

 
Eu

gle
na

 to
 its

 m
od

e 
of

 lif
e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

   
ob

se
rv

e c
ha

rts
/di

ag
ram

s /
sp

ec
im

en
 of

 E
ug

len
a a

nd
 

dis
cu

ss 
its

 ad
ap

tat
ion

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
  

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ad

ap
tat

ion
 of

 E
ug

len
a t

o 
its

 m
od

e o
f l

ife
.

Is 
the

 st
ud

en
t a

ble
 to

sta
te 

the
 ad

ap
tat

ion
 of

 
Eu

gle
na

 to
 its

 m
od

e o
f 

lif
e?

3.
3.

5 
	P

hy
lu

m
 O

om
yc

ot
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
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

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e c

ha
rts

/
dia

gr
am

s/s
pe

cim
en

s o
f 

Ph
yto

ph
tho

ra
 an

d d
isc

us
s 

the
 ge

ne
ral

 an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ge

ne
ral

 an
d d

ist
inc

tiv
e 

fea
tur

es
 of

 th
e p

hy
lum

.

•	
Ch

art
s

•	
Di

ag
ram

s o
f p

hy
top

hth
ora

.
Is 

the
 st

ud
en

t a
ble

 to
de

sc
rib

e t
he

 ge
ne

ral
 an

d 
dis

tin
cti

ve
 fe

atu
res

 of
 

the
 ph

ylu
m?

2
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b)
	

dr
aw

 th
e 

str
uc

tu
re

 
of

 P
hy

to
ph

th
or

a.
St

ud
en

ts 
to 

ob
se

rv
e

ch
art

s/d
iag

ram
s/s

pe
cim

en
s o

f 
Ph

yto
ph

tho
ra

 an
d d

raw
 th

eir
 

str
uc

tur
es

.

Is 
the

 st
ud

en
t a

ble
 to

dr
aw

 th
e s

tru
ctu

re 
of

 
Ph

yto
ph

tho
ra

?

c)
	

sta
te

 th
e 

ad
ap

ta
tio

n 
of

 
Ph

yto
ph

tho
ra

 to
 its

 
mo

de
 of

 lif
e.

Th
e t

ea
ch

er 
to 

lea
d a

 gr
ou

p 
dis

cu
ssi

on
 an

d p
len

ary
 

pr
es

en
tat

ion
 on

 th
e a

da
pta

tio
n o

f 
Ph

yto
ph

tho
ra

 to
 its

 m
od

e o
f l

ife
.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
the

 ad
ap

tat
ion

 of
 

Ph
yto

ph
tho

ra
 to

 its
 

mo
de

 of
 lif

e?

3.
3.

6 
	P

hy
lu

m
 C

hl
or

op
hy

ta
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 st

ud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

de
sc

rib
e 

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
.

Te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
ob

se
rv

e m
icr

os
co

pe
  s

lid
es

/
sp

ec
im

en
s/c

ha
rts

/ d
iag

ram
s, 

an
d 

dis
cu

ss 
the

 ge
ne

ral
 an

d
dis

tin
cti

ve
 fe

atu
res

 of
 th

e 
ph

ylu
m.

•	
M

icr
os

co
pe

•	
Sli

de
s

•	
Pic

tur
es 

of 
sp

iro
gy

ra.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 ge

ne
ral

 an
d 

dis
tin

cti
ve

 fe
atu

res
 of

 
the

 ph
ylu

m?

2

b)
	

dr
aw

 th
e 

str
uc

tu
re

 
of

 S
pi

ro
gy

ra
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

  
vis

ua
liz

e c
ha

rts
 an

d 
dia

gr
am

s o
f S

pir
og

yr
a a

nd
 

dis
cu

ss 
the

ir 
str

uc
tur

es
.

(ii
)	S

tud
en

ts 
to 

dr
aw

 a 
we

ll 
  

lab
ell

ed
 di

ag
ram

 of
 

Sp
iro

gy
ra

.

Is 
the

 st
ud

en
t a

ble
 to

dr
aw

 th
e s

tru
ctu

re 
of

 th
e 

Sp
iro

gy
ra

?
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c)	
sta

te 
the

 ad
ap

tat
ion

 
of

 th
e S

pir
og

yr
a t

o i
ts 

mo
de

 of
 lif

e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

    
  

dis
cu

ss 
the

 ad
ap

tat
ion

 of
 

Sp
iro

gy
ra

 to
 its

 m
od

e o
f 

lif
e.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ad

ap
tat

ion
 of

 Sp
iro

gy
ra

 to
 

its
 m

od
e o

f l
ife

.

Is 
the

 st
ud

en
t a

ble
 to

sta
te 

the
 ad

ap
tat

ion
 

of
 th

e S
pir

og
yr

a t
o i

ts 
mo

de
 of

 li
fe?

3.
3.

7 
	A

dv
an

ta
ge

s a
nd

 
di

sa
dv

an
ta

ge
s o

f t
he

 
K

in
gd

om
 P

ro
to

ct
ist

a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
w

ith
 

ex
am

pl
es

 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s 

of
 th

e 
ki

ng
do

m
 

Pr
ot

oc
tis

ta
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

wi
th 

ex
am

ple
s t

he
 

ad
va

nta
ge

s a
nd

 di
sa

dv
an

tag
es

 
of

 or
ga

nis
ms

 be
lon

g t
o t

he
 

kin
gd

om
 P

ro
toc

tis
ta.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

wi
th 

ex
am

ple
s 

ad
va

nta
ge

s o
f t

he
 

kin
gd

om
 P

ro
toc

tis
ta 

to 
hu

ma
ns

?
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3.
4 

	
K

in
gd

om
 F

un
gi

3.
4.

1 
	P

hy
lu

m
 Z

yg
om

yc
ot

a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 st

ud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

de
sc

rib
e 

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
.

(i)
	S

tud
en

t to
 ob

se
rv

e 
mi

crs
co

pe
 sl

ide
s/ 

ch
art

s/ 
dia

gr
am

s a
nd

 di
sc

us
s t

he
 

ge
ne

ral
 an

d d
ist

inc
tiv

e 
fea

tur
es

 of
 th

e p
hy

lum
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

ge
ne

ral
 an

d  
dis

tin
cti

ve
 

fea
tur

es
 of

 th
e p

hy
lum

.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

M
icr

os
op

e
•	

Sli
de

s
•	

Sp
ec

im
en

s o
f R

hiz
op

us
.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 an

d 
dis

tin
cti

ve
 fe

atu
res

 of
 

the
 ph

ylu
m?

2

b)
	

dr
aw

 th
e 

str
uc

tu
re

 
of

 M
uc

or
/

Rh
izo

pu
s.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e d
iag

ram
/ch

art
 of

 M
uc

or
/

Rh
izo

pu
s a

nd
 dr

aw
 its

 st
ru

ctu
re.

Is 
the

 st
ud

en
t a

ble
 to

 
dr

aw
 th

e s
tru

ctu
re 

of
 

M
uc

or
/R

hiz
op

us
?

c)
	

ex
pl

ai
n 

th
e 

ad
ap

ta
tio

n 
of

 
M

uc
or

/ R
hi

zo
pu

s 
to

 it
s m

od
e 

of
 

lif
e.

St
ud

en
t t

o o
bs

erv
e m

icr
os

co
pe

 
sli

de
s/ 

ch
art

s/d
iag

ram
s /

sp
ec

im
en

 of
 M

uc
or

/R
hiz

op
us

 
an

d d
isc

us
s i

ts 
ad

ap
tat

ion
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

ap
tat

ion
 of

 
M

uc
or

/R
hiz

op
us

 to
 its

 
mo

de
 of

 li
fe?
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3.
4.

2 
	P

hy
lu

m
 A

sc
om

yc
ot

a.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 

be
 ab

le 
to:

a)
	

de
sc

rib
e 

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
.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 to

 ob
se

rv
e c

ha
rts

/ 
dia

gr
am

/ m
icr

os
co

pe
 sl

ide
s o

f 
or

ga
nis

ms
 un

de
r t

he
 P

hy
lum

 
As

co
my

co
ta 

an
d d

isc
us

s t
he

ir 
ge

ne
ral

 an
d d

ist
inc

tiv
e f

ea
tur

es
.

•	
Ch

art
s

•	
Di

ag
ram

•	
M

icr
os

co
pe

 sl
ide

s
•	

 Sp
ec

im
en

 of
 ye

ast
•	

Di
ag

ram
s

•	
Ch

art
s

•	
Ye

ast
.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ge
ne

ral
 

an
d d

ist
inc

tiv
e f

ea
tur

es
 

of
 th

e p
hy

lum
?

2

b)
	

dr
aw

 th
e 

st
ru

ct
ur

e 
of

 
Sa

cc
ha

ro
m

yc
es

.

St
ud

en
ts 

to 
ob

se
rv

e c
ha

rts
/

dia
gr

am
s o

f S
ac

ch
ar

om
yc

es
 an

d 
dr

aw
 th

eir
 st

ru
ctu

res
.

Is 
the

 st
ud

en
t a

ble
 to

 
dr

aw
 th

e s
tru

ctu
re 

of
 

Sa
cc

ha
ro

my
ce

s?

c)	
de

sc
rib

e t
he

 
ad

ap
tat

ion
s o

f 
Sa

cc
ha

ro
my

ce
s t

o i
ts 

mo
de

 of
 li

fe.

(i)
	U

sin
g g

uid
ing

 qu
es

tio
ns

, 
stu

de
nts

 to
 di

sc
us

s i
n 

gr
ou

ps
 th

e a
da

pta
tio

ns
 

of
 S

ac
ch

ara
my

ce
s t

o i
ts 

mo
de

 of
 li

fe.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n 
on

 th
e a

da
pta

tio
ns

 of
 

Sa
cc

ha
ro

my
ce

s t
o i

ts 
mo

de
 of

 li
fe.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ad
ap

tat
ion

s 
of

 Sa
cc

ha
ro

my
ce

s t
o i

ts 
mo

de
 of

 li
fe?
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3.
4.

3 
	P

hy
lu

m
 

B
as

id
io

m
yc

ot
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
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

.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

ps
 to

 ob
se

rv
e 

mi
cro

sc
op

e s
lid

es
/ c

ha
rts

/ 
dia

gr
am

s o
f o

rg
an

ism
s u

nd
er 

ph
ylu

m 
Ba

sid
iom

yc
ota

 an
d 

dis
cu

ss 
the

ir 
ge

ne
ral

 an
d 

dis
tin

cti
ve

 fe
atu

res
.

•	
M

icr
os

co
pe

•	
Sli

de
s

•	
Ch

art
s/d

iag
ram

s s
ho

wi
ng

 
str

uc
tur

es 
of 

mu
sh

roo
m.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 ge

ne
ral

 
an

d d
ist

inc
tiv

e f
ea

tur
es

 
of

 th
e p

hy
lum

?

2

b)
	

dr
aw

 th
e s

tru
ctu

re 
of

 
Ag

ar
ic

us
.

St
ud

en
ts 

to 
ob

se
rv

e d
iag

ram
s /

ch
art

s /
pic

tur
es

 o
f A

ga
ric

us
 an

d 
dr

aw
 it

s s
tru

ctu
re.

Ag
ar

icu
s P

ict
ur

es
 on

 th
e 

us
es

 an
d e

ffe
cts

 of
 fu

ng
i.

Is 
the

 st
ud

en
t a

ble
 to

dr
aw

 th
e s

tru
ctu

re 
of

 
Ag

ar
icu

s?

c)	
sta

te 
the

 ad
ap

tat
ion

 
of

 A
ga

ric
us

 to
 it

s 
mo

de
 of

 li
fe

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

the
 ad

ap
tat

ion
s o

f 
Ag

ar
icu

s t
o i

ts 
mo

de
 of

 li
fe.

Is 
the

 st
ud

en
t a

ble
 to

sta
te 

the
 ad

ap
tat

ion
 of

 
Ag

ar
icu

s t
o i

ts 
mo

de
 

of
 li

fe?

3.
4.

4 
	A

dv
an

ta
ge

s a
nd

  
di

sa
dv

an
ta

ge
s o

f t
he

 
ki

ng
do

m
 F

un
gi

.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
ki

ng
do

m
 F

un
gi

.

(i)
	S

tud
en

ts 
to 

ca
rry

 
ou

t l
ibr

ary
 se

arc
h 

on
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f 
or

ga
nis

ms
 be

lon
g t

o 
kin

gd
om

 F
un

gi.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 ad
va

nta
ge

s 
an

d d
isa

dv
an

tag
es

 of
 

kin
gd

om
 F

un
gi?

2
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n 

on
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
he

 
kin

gd
om

 F
un

gi.

3.
4.

4 
	A

dv
an

ta
ge

s a
nd

  
di

sa
dv

an
ta

ge
s o

f t
he

 
ki

ng
do

m
 F

un
gi

.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s o

f 
ki

ng
do

m
 F

un
gi

.

(i)
	S

tud
en

ts 
to 

ca
rry

 
ou

t l
ibr

ary
 se

arc
h 

on
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f 
or

ga
nis

ms
 be

lon
g t

o 
kin

gd
om

 F
un

gi.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n 
on

 ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s o
f t

he
 

kin
gd

om
 F

un
gi.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 ad
va

nta
ge

s 
an

d d
isa

dv
an

tag
es

 of
 

kin
gd

om
 F

un
gi?

2

3.
5 

	
K

in
gd

om
 P

la
nt

ae

3.
5.

1 
	D

iv
is

io
n 

B
ry

op
hy

ta
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
ge

ne
ra

l a
nd

 
di

st
in

ct
iv

e 
fe

at
ur

e 
of

 th
e 

di
vi

si
on

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/p

ict
ur

es
/sp

ec
im

en
s 

an
d d

isc
us

s t
he

 ge
ne

ral
 an

d 
dis

tin
cti

ve
 fe

atu
res

 of
 th

e 
ph

ylu
m.

•	
Va

rie
ty

 of
 pl

an
ts

•	
Ch

art
s

•	
Pic

tur
es

•	
Di

ag
ram

s
•	

Sp
ec

im
en

 of
 F

un
ar

ia.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e g

en
era

l a
nd

 
dis

tin
cti

ve
 fe

atu
res

 of
 

the
 di

vis
ion

?

2
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b)
	

de
sc

rib
e t

he
 st

ru
ctu

re 
of

  
Fu

na
ri

a.
(i)

	S
tud

en
ts 

in 
gr

ou
ps

 
to 

 ob
se

rv
e c

ha
rts

/  
dia

gr
am

/sp
ec

im
en

 of
 

Fu
na

ria
 an

d d
isc

us
s i

ts 
str

uc
tur

es
.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 dr
aw

 a 
we

ll 
lab

ell
ed

 di
ag

ram
 of

 
Fu

na
ria

.

•	
Ch

art
s

•	
Pic

tur
e

•	
Di

ag
ram

•	
sp

ec
im

en
 of

 F
un

ar
ia.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 F
un

ar
ia?

c)	
sta

te 
the

 ad
ap

tat
ion

 of
 

Fu
na

ria
 to

 it
s m

od
e o

f 
lif

e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 ad

ap
tat

ion
 

of
 F

un
ar

ia 
to 

its
 m

od
e 

of
 li

fe.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 in
 a 

ple
na

ry
 

se
ssi

on
 an

d g
ive

 
co

nc
lus

ion
.

•	
Ch

art
•	

Pic
tur

es
•	

Di
ag

ram
•	

Sp
ec

im
en

 of
 

Dr
yo

pte
ris

.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
the

 ad
ap

tat
ion

 of
 

Fu
na

ria
 to

 it
s m

od
e 

of
 li

fe?

3.
5.

2 
	D

iv
is

io
n 

Fi
lic

in
op

hy
ta

 
(P

te
rid

op
hy

ta
).

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)	

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 
Dr

yo
pte

ris
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/di

ag
ram

 
pic

tur
e/m

icr
og

rap
hs

/ 
sp

ec
im

en
 of

 D
ry

op
ter

is 
an

d d
isc

us
s i

ts 
str

uc
tur

e.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 st

ru
ctu

re 
of

 D
ry

op
ter

is?

3
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G
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S

T
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A
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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

(ii
)	S

tud
en

ts 
to 

dr
aw

 w
ell

 
lab

ell
ed

 di
ag

ram
 of

 
Dr

yo
pte

ris
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 st

ru
ctu

re 
of

 D
ry

op
ter

is?

3

b)
	

sta
te 

the
 ad

ap
tat

ion
s o

f 
Dr

yo
pte

ris
 to

 it
s  

mo
de

 of
 

lif
e.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e d
iag

ram
/

sp
ec

im
en

s o
f D

ry
op

ter
is 

an
d 

dis
cu

ss 
its

 ad
ap

tat
ion

 to
 it

s 
mo

de
 of

 li
fe.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
the

 ad
ap

tat
ion

s 
of

 D
ry

op
ter

is 
to 

its
 

mo
de

 of
 li

fe?

3.
5.

3 
	D

iv
is

io
n 

C
on

ife
ro

ph
yt

a 
(C

on
ife

rs
).

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

stu
de

nt 
sh

ou
ld 

be
 ab

le 
to:

a)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

  P
in

us
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
 ob

se
rv

e p
ict

ur
es

,  
dia

gr
am

s, 
rea

l p
lan

ts 
 

(P
inu

s) 
an

d d
isc

us
s i

ts 
str

uc
tur

e.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 se

ssi
on

 on
 th

e 
str

uc
tur

e o
f P

inu
s.

•	
Pi

nu
s s

p
•	

Di
ag

ra
ms

•	
Pla

nt
•	

Sp
ec

im
en

s
•	

Pic
tur

es
•	

Ph
oto

gr
ap

hs
.

Is 
the

 st
ud

en
t a

ble
 to

 
dr

aw
 th

e s
tru

ctu
re 

of
 

Pi
nu

s?

2

b)
	

st
at

e 
th

e 
ad

ap
ta

tio
n 

of
 P

in
us

 to
 it

s 
m

od
e 

of
 li

fe
.

Th
e t

ea
ch

er 
to 

lea
d a

 pl
en

ary
 

dis
cu

ssi
on

 on
 th

e a
da

pta
tio

n 
of

 P
inu

s t
o i

s m
od

e o
f l

ife
.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
the

 ad
ap

tat
ion

 
of

 P
inu

s t
o i

ts 
mo

de
 

of
 li

fe?
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A
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R
N
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E
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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

3.
5.

4 
	D

iv
is

io
n 

A
ng

io
sp

er
m

op
hy

ta
 

(fl
ow

er
in

g 
pl

an
ts

).

By
 th

e e
nd

 of
 th

is 
su

b-
 to

pic
, 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)

	
st

at
e 

th
e 

cl
as

se
s 

of
 th

e 
di

vi
si

on
 

A
ng

io
sp

er
m

op
hy

ta
.

Us
ing

 qu
es

tio
ns

 an
d a

ns
we

rs 
the

 te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
ob

se
rv

e c
ha

rts
/di

ag
ram

s/ 
rea

l p
lan

ts 
an

d s
tat

e t
he

 
cla

sse
s o

f t
he

 di
vis

ion
 to

 
stu

de
nts

 cl
as

se
s o

f t
he

 
div

isi
on

 A
ng

ios
pe

rm
op

hy
ta.

•	
Ch

art
s

•	
Pic

tur
e

•	
Di

ag
ram

•	
Sp

ec
im

en
s o

f 
an

gio
sp

erm
s.

Is 
the

 st
ud

en
t a

ble
 

to 
sta

te 
cla

sse
s 

of
 th

e d
ivi

sio
n 

An
gio

sp
erm

op
hy

ta?

5

b)
	

de
sc

rib
e 

th
e 

flo
w

er
 

st
ru

ct
ur

e.
(i)

	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 ob

se
rv

e t
he

 
str

uc
tur

e o
f fl

ow
ers

 an
d 

inv
es

tig
ate

 th
e p

os
iti

on
 

of
 fl

or
al 

wh
or

ls 
an

d 
sy

mm
etr

y.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 dr

aw
 

the
 st

ru
ctu

re 
of

 th
e 

ge
ne

ral
ise

d fl
ow

er.

•	
Va

rio
us

 fl
ow

ers
•	

Sc
alp

els
/ r

az
or 

bla
de

.
Is 

the
 st

ud
en

t a
ble

 to
 

de
sc

rib
e t

he
 fl

ow
er 

str
uc

tur
e?
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A
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E
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R
N
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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

c)
	

di
st

in
gu

is
h 

be
tw

ee
n 

ha
lf 

flo
w

er
 a

nd
 fl

or
al

 
di

ag
ra

m
s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nt 
to 

pr
ep

are
 th

e 
L.

S 
of

 th
e fl

ow
er.

(ii
)	S

tud
en

ts 
to 

ob
se

rv
e a

nd
 

inv
es

tig
ate

 th
e s

tru
ctu

re 
of

 th
e h

alf
 fl

ow
er 

an
d 

dis
cu

ss 
the

 di
ffe

ren
ce

s 
be

tw
ee

n h
alf

 fl
ow

er 
an

d 
flo

ral
 di

ag
ram

.

•	
Ha

nd
 le

n
•	

Hi
bis

cu
s fl

ow
er,

•	
Be

an
  fl

ow
er

•	
M

aiz
e /

ele
ph

an
t g

ras
s 

flo
we

r.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
ha

lf 
flo

we
r a

nd
 fl

or
al 

dia
gr

am
s?

d)
	

co
ns

tru
ct 

flo
ral

 di
ag

ram
 o

f 
Hi

bis
cu

s, 
Be

an
, e

le
ph

an
t 

gr
as

s a
nd

 m
aiz

e fl
ow

er
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
t 

to 
co

ns
tru

ct 
the

 fl
or

al 
dia

gr
am

 of
 H

ibi
sc

us
, b

ea
n 

flo
we

r, 
ele

ph
an

t g
ras

s, 
ma

ize
 an

d p
res

en
t t

o p
len

ary
 

se
ssi

on
.

Is 
the

 st
ud

en
t a

ble
 

to 
co

ns
tru

ct 
flo

ral
 

dia
gr

am
 of

 H
ibi

sc
us

, 
be

an
 fl

ow
er,

 el
ep

ha
nt 

gr
as

s a
nd

 m
aiz

e?

e)
	

de
sc

rib
e 

flo
ra

l 
fo

rm
ul

ar
, s

ym
bo

l 
an

d 
flo

ra
l f

or
m

ul
ar

 
pr

es
en

ta
tio

n.

(i)
	T

he
 te

ac
he

r g
uid

e  
    

   
stu

de
nt 

to 
int

erp
ret

 
sy

mb
ols

 us
ed

 in
 

rep
res

en
tin

g fl
or

al 
fo

rm
ula

.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 
to 

de
sc

rib
e fl

or
al 

fo
rm

ula
r, 

sy
mb

ol 
an

d fl
or

al 
fo

rm
ula

r 
pr

es
en

tat
ion

?
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R
N
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U
R

C
E

S
A

SS
E

SS
M

E
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T
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U
M

B
E

R
 

O
F 

PE
R

IO
D

S

(ii
)	T

he
 te

ac
he

r t
o g

uid
e  

 
stu

de
nts

 to
 w

rit
e t

he
 fl

or
al 

fo
rm

ula
 of

 H
ibi

sc
us

, b
ea

n, 
ele

ph
an

t g
ras

s a
nd

 m
aiz

e 
flo

we
r a

nd
 pr

es
en

t i
n a

 
ple

na
ry

 se
ssi

on
.

3.
5.

5 
	A

dv
an

ta
ge

s a
nd

 
di

sa
dv

an
ta

ge
s o

f 
K

in
gd

om
 P

la
nt

ae
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
w

ith
 

ex
am

pl
es

 th
e 

ad
va

nt
ag

es
 o

f t
he

 
K

in
gd

om
 P

la
nt

ae
 

to
 h

um
an

.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

  
on

 th
e a

dv
an

tag
es

 of
  th

e 
kin

gd
om

 pl
an

tae
 to

 hu
ma

n 
be

ing
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d  

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

ad
va

nta
ge

s o
f t

he
 ki

ng
do

m 
pla

nta
e t

o h
um

an
 be

ing
s.

•	
Ch

art
s

•	
Di

ag
ram

•	
Pic

tur
es.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

wi
th 

ex
am

ple
s 

the
 ad

va
nta

ge
s o

f t
he

 
Ki

ng
do

m 
Pl

an
tae

 to
 

hu
ma

n?

2

b)
	

ex
pl

ai
n 

di
sa

dv
an

ta
ge

s 
of

 th
e 

K
in

gd
om

 
Pl

an
ta

e 
to

 h
um

an
.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
wi

th 
ex

am
ple

s d
isa

dv
an

tag
es

 of
 

the
 ki

ng
do

m 
pla

nta
e t

o h
um

an
 

be
ing

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

dis
ad

va
nta

ge
s

of
 th

e K
ing

do
m 

Pl
an

tae
 

to 
hu

ma
n?
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E
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3.
6 

	
K

in
gd

om
 A

ni
m

al
ia

3.
6.

1 
	P

hy
lu

m
 

Pl
at

yh
el

m
in

th
es

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)	

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 Ta
en

ia/
Fa

sc
iol

a.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/ d

iag
ram

/ 
sp

ec
im

en
s o

f T
ae

nia
/

Fa
sc

iol
a 

an
d d

es
cri

be
 it

s 
str

uc
tur

e.
(ii

)	S
tud

en
ts 

to 
dr

aw
 a 

we
ll 

lab
ell

ed
 di

ag
ram

 of
 

Ta
en

ia/
Fa

sc
iol

a.

•	
Ch

art
s

•	
Di

ag
ram

•	
Pic

tur
e

•	
M

od
els

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 Ta

en
ia/

Fa
sc

iol
a?

2

b)
	

sta
te 

the
 ad

ap
tat

ion
 of

 
Ta

en
ia 

to 
its

 pa
ras

iti
c 

mo
de

 of
 li

fe.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/d

iag
ram

/ s
pe

cim
en

s 
of

 Ta
en

ia 
an

d d
isc

us
s i

ts 
ad

ap
tat

ion
 to

 it
s p

ara
sit

ic 
mo

de
 

of
 li

fe.

•	
Pr

ese
rve

d s
pe

cim
en

s o
f 

Ta
en

ia/
 F

as
cio

la 
•	

Ha
nd

 le
ns

.

Is 
the

 st
ud

en
t a

ble
 to

 
St

ate
 th

e a
da

pta
tio

n o
f 

Ta
en

ia 
to 

its
 pa

ras
iti

c 
mo

de
 of

 li
fe?

c)
	

ex
pl

ai
n 

w
ith

 
ex

am
pl

es
 th

e 
ad

va
nt

ag
es

 a
nd

 
di

sa
dv

an
ta

ge
s 

of
 th

e 
ph

yl
um

 
pl

at
yh

el
m

in
th

es
.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 th
e a

dv
an

tag
es

 an
d 

dis
ad

va
nta

ge
s o

f t
he

 
ph

ylu
m 

Pl
aty

he
lm

int
he

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n 

the
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
he

 
ph

ylu
m 

Pl
aty

he
lm

int
he

s.

•	
Di

ag
ram

s
•	

Ch
art

s
•	

Pic
tur

es.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
wi

th 
ex

am
ple

sm
 th

e 
ad

va
nta

ge
s a

nd
dis

ad
va

nta
ge

s 
of

 th
e p

hy
lum

 
pla

tyh
elm

int
he

s?
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3.
6.

2 
	P

hy
lu

m
 

A
sc

he
lm

in
th

es
 

(N
em

at
od

a)
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)	

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 A
sc

ar
is.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e 

ch
art

s/d
iag

ram
s/m

od
els

/
sp

ec
im

en
 of

 A
sc

ari
s a

nd
 

de
sc

rib
e i

ts 
str

uc
tur

e.
(ii

)	S
tud

en
ts 

to 
dr

aw
 a 

we
ll 

   
  

lab
ell

ed
 di

ag
ram

 of
 

As
ca

ris
.

•	
M

od
els

/
•	

Ch
art

s/
•	

Pic
tur

es
•	

Di
ag

ram
•	

Sp
ec

im
en

s o
f A

sca
ris

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 A

sc
ar

is?

2

b)
	

st
at

e 
th

e 
ad

ap
tiv

e 
fe

at
ur

es
 o

f 
As

ca
ri

s 
to

 it
s 

m
od

e 
of

 li
fe

.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t 

lib
rar

y s
ea

rch
 on

 ad
ap

tiv
e 

fea
tur

es
 of

 A
sc

ar
is.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
ad

ap
tiv

e f
ea

tur
es

 of
    

 
As

ca
ris

.

Is 
the

 st
ud

en
t a

ble
 

to 
sta

te 
the

 ad
ap

tiv
e 

fea
tur

es
 of

 A
sc

ar
is 

to 
its

 m
od

e o
f l

ife
?

c)
	

ex
pl

ai
n 

th
e 

ad
va

nt
ag

es
 a

nd
 

di
sa

dv
an

ta
ge

s 
of

 th
e 

ph
yl

um
 

A
sc

he
lm

in
th

es
.

(i)
	T

he
 te

ac
he

r t
o i

nv
ite

 
a h

ea
lth

  s
pe

cia
lis

t 
to 

dis
cu

ss 
on

 th
e  

dis
ad

va
nta

ge
s o

f A
sc

ari
s.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e  

stu
de

nts
 to

 di
sc

us
s i

n  
gr

ou
ps

 th
e a

dv
an

tag
es

 
an

d d
isa

dv
an

tag
es

 of
 th

e 
ph

ylu
m 

As
ch

elm
int

he
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

va
nta

ge
s 

an
d d

isa
dv

an
tag

es
 

of
 ph

ylu
m 

As
ch

elm
int

he
s?
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O
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3.
6.

3 
	P

hy
lu

m
 A

nn
el

id
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 

ea
rth

w
or

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 in

 gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/di

ag
ram

/ 
pic

tur
e/ 

sp
ec

im
en

 of
 

ea
rth

wo
rm

 an
d d

isc
us

s i
ts 

str
uc

tur
e.

(ii
)	S

tud
en

ts 
to 

dr
aw

 a 
we

ll 
lab

ell
ed

 di
ag

ram
 of

 th
e 

ea
rth

wo
rm

.

•	
Ch

art
s

•	
Pic

tur
es

•	
Di

ag
ram

s
•	

Sp
ec

im
en

s o
f 

Ea
rth

wo
rm

s.

 

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 ea

rth
wo

rm
?

2

b)
	

ex
pl

ai
n 

th
e 

ad
ap

tiv
e 

fe
at

ur
es

 
of

 E
ar

th
w

or
m

 to
 

its
 m

od
e 

of
 li

fe
.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/d

iag
ram

s/p
ict

ur
es

/
sp

ec
im

en
s o

f e
art

h w
or

m 
an

d 
dis

cu
ss 

its
 ad

ap
tat

ion
 fe

atu
res

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

ap
tiv

e 
fea

tur
es

 of
 ea

rth
wo

rm
 

to 
its

 m
od

e o
f l

ife
?

c)
	

ex
pl

ai
n 

w
ith

 
ex

am
pl

es
 

ad
va

nt
ag

es
 a

nd
 

di
sa

dv
an

ta
ge

s o
f 

A
nn

el
id

a.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
the

 ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s o
f t

he
 

ph
ylu

m 
An

ne
lid

a a
nd

 gi
ve

 
ex

am
ple

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
the

 ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s o
f t

he
 

ph
ylu

m 
An

ne
lid

a.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

wi
th 

ex
am

ple
s a

dv
an

tag
es

 
an

d d
isa

dv
an

tag
es

 of
 

An
ne

lid
a?



40 41

T
O

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
A

T
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
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R
 

O
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PE
R
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D

S

3.
6.

4 
	P

hy
lu

m
 A

rth
ro

po
da

.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

st
at

e 
cl

as
se

s 
of

 th
e 

ph
yl

um
 

A
rth

ro
po

da
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/ p

ict
ur

es
/

sp
ec

im
en

s o
f a

rth
ro

po
ds

 
an

d g
ro

up
 th

em
 ac

co
rd

ing
 

to 
the

ir 
sim

ila
rit

ies
 an

d 
dif

fer
en

ce
s.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 st
ate

 th
e 

cla
sse

s o
f a

rth
ro

po
ds

.

•	
Ch

art
s

•	
Pic

tur
es

•	
Di

ag
ram

s
•	

Ph
oto

gra
ph

s V
ari

eti
es 

of 
Ar

thr
op

od
s, 

cra
b, 

sp
ide

r, 
mi

llip
ed

es,
 ce

nti
pe

de
s 

an
d c

oc
kro

ac
h.

•	
Ha

nd
 le

ns
•	

M
od

els
.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
cla

sse
s o

f t
hr

 
ph

ylu
m 

Ar
thr

op
od

a?

6

b)
	

de
sr

ib
e 

di
st

in
ct

iv
e 

fe
at

ur
es

 o
f 

ea
ch

 c
la

ss
 o

f 
th

e 
ph

yl
um

 
ar

th
ro

po
da

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

sp
ec

im
en

s o
f a

rth
ro

po
ds

 
an

d d
es

cri
be

 th
e 

dis
tin

cti
ve

 fe
atu

res
 of

 ea
ch

 
cla

ss.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s i
n 

gr
ou

ps
 th

e d
ist

inc
tiv

e 
fea

tur
es

 of
 ea

ch
 cl

as
s o

f 
the

 ph
ylu

m 
art

hr
op

od
a.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e d
ist

inc
tiv

e 
fea

tur
es

 of
 ea

ch
 

cla
ss 

of
 th

e p
hy

lum
 

art
hr

op
od

a?

c)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

 c
ra

b,
 

sp
id

er
, m

ill
ip

ed
es

, 
ce

nt
ip

ed
es

 a
nd

 
co

ck
ro

ac
h.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 de
sc

rib
e t

he
 

str
uc

tur
e o

f c
rab

, s
pid

er,
 

mi
lli

pe
de

s, 
ce

nti
pe

de
s a

nd
 

co
ck

ro
ac

h.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 cr

ab
, s

pid
er,

 
mi

lli
pe

de
s, 

ce
nti

pe
de

s 
an

d c
oc

kr
oa

ch
?
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E
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U
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C
E

S
A

SS
E

SS
M

E
N

T
N

U
M

B
E

R
  

O
F 

 
PE

R
IO

D
S

(ii
)	S

tud
en

ts 
to 

dr
aw

 w
ell

 
lab

ell
ed

 di
ag

ram
s o

f 
cra

b, 
sp

ide
r, 

mi
lli

pe
de

s, 
ce

nti
pe

de
s a

nd
 co

ck
ro

ac
h.

d)
	

ex
pl

ai
n 

ad
ap

tiv
e 

fe
at

ur
es

 o
f 

th
e 

m
en

tio
ne

d 
A

rth
ro

po
da

.

St
ud

en
ts 

in 
gr

ou
ps

 us
ing

 
gu

idi
ng

 qu
es

tio
ns

 to
 ob

se
rv

e 
ch

art
s /

pic
tur

es
 /s

pe
cim

en
s o

f 
art

hr
op

od
s a

nd
 di

sc
us

s t
he

ir 
ad

ap
tiv

e f
ea

tur
es

.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

ad
ap

tiv
e 

fea
tur

es
 of

 A
rth

ro
po

da
?

3.
6.

4.
1 

	S
ys

te
m

s o
f 

A
rth

ro
po

ds
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

di
ss

ec
t a

nd
 d

is
pl

ay
 

th
e 

di
ge

st
iv

e 
an

d 
re

pr
od

uc
tiv

e 
sy

st
em

s o
f 

co
ck

ro
ac

h.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 di
sse

ct 
   

co
ck

ro
ac

h t
o d

isp
lay

 
its

 di
ge

sti
ve

 an
d  

rep
ro

du
cti

ve
 sy

ste
ms

.
(ii

)	S
tud

en
ts 

to 
ob

se
rv

e 
the

 di
sse

cte
d s

pe
cim

en
 

an
d d

raw
 w

ell
  la

be
lle

d 
dia

gr
am

s o
f d

ige
sti

ve
 an

d 
rep

ro
du

cti
ve

 sy
ste

ms
 of

 
the

 di
sse

cte
d c

oc
kr

oa
ch

.

•	
Li

ve
 C

oc
kro

ac
h

•	
Ch

lor
ofo

rm
•	

Di
sse

cti
ng

 di
sh

•	
Di

sse
cti

ng
 ki

t
•	

Ha
nd

 le
ns

•	
W

ate
r.

Is 
the

 st
ud

en
t a

ble
 to

dis
se

ct 
an

d d
isp

lay
 

the
 di

ge
sti

ve
 an

d 
rep

ro
du

cti
ve

 sy
ste

ms
 

of
 co

ck
ro

ac
h?

4
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S
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E
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U
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O
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R
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b)
	

de
sc

rib
e 

st
ru

ct
ur

es
 o

f 
di

ge
st

iv
e 

an
d 

re
pr

od
uc

tiv
e 

sy
st

em
s 

of
 th

e 
co

ck
ro

ac
h.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e  

 
sp

ec
im

en
s o

f t
he

 di
sse

cte
d 

co
ck

ro
ac

h a
nd

 de
sc

rib
e 

the
 di

sp
lay

ed
 st

ru
ctu

res
 of

 
dig

es
tiv

e a
nd

 re
pr

od
uc

tiv
e 

sy
ste

ms
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
str

uc
tur

es
 of

 di
ge

sti
ve

 an
d 

rep
ro

du
cti

ve
 sy

ste
ms

 of
 

co
ck

ro
ac

h.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e s

tru
ctu

res
 

of
 di

ge
sti

ve
 an

d 
rep

ro
du

cti
ve

 sy
ste

ms
 

of
 th

e c
oc

kr
oa

ch
?

c)
	

ex
pl

ai
n 

ad
va

nt
ag

es
 

an
d 

di
sa

dv
an

ta
ge

s 
of

  t
he

 p
hy

lu
m

  
ar

th
ro

po
da

.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s o
f t

he
 

ph
ylu

m 
art

hr
op

od
a.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
the

 ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s o
f t

he
 

ph
ylu

m 
art

hr
op

od
a.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
he

 
ph

ylu
m 

art
hr

op
od

a?
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3.
6.

5 
	P

hy
lu

m
 C

ho
rd

at
a.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
w

ith
 

ex
am

pl
es

 c
la

ss
es

 
of

 th
e 

ph
yl

um
 

C
ho

rd
at

a.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 us

ing
 

gu
idi

ng
 qu

es
tio

ns
 to

 
ob

se
rv

e c
ha

rts
/pi

ctu
res

/
sp

ec
im

en
s o

f c
ho

rd
ate

s 
an

d g
ro

up
 th

em
 ac

co
rd

ing
 

to 
the

ir 
sim

ila
rit

ies
 an

d 
dif

fer
en

ce
s.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 di
sc

us
s i

n 
gr

ou
ps

 th
e c

las
se

s o
f t

he
 

ph
ylu

m 
Ch

or
da

ta.

•	
Pic

tur
es/

 di
ag

ram
s/ 

pre
ser

ve
d s

pe
cim

en
 of

 
rep

res
en

tat
ive

 or
ga

nis
ms

 
un

de
r p

hy
lum

 C
ho

rda
ta.

•	
Ti

lap
ia,

 Pi
ge

on
, T

oa
d/

Fr
og

, M
ou

se 
or 

an
y 

oth
er 

sm
all

 m
am

ma
l a

nd
 

Li
za

rd.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
wi

th 
ex

am
ple

s 
the

 cl
as

se
s o

f t
he

 
ph

ylu
m 

Ch
or

da
ta?

12

b)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

es
 o

f  
Ti

la
pi

a,
 P

ig
eo

n,
 

To
ad

/F
ro

g,
 L

iz
ar

d 
an

d 
M

ou
se

 o
r 

an
y 

ot
he

r s
m

al
l 

m
am

m
al

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

  
ob

se
rv

e c
ha

rts
/pi

ctu
res

  /
sp

ec
im

en
s o

f T
ila

pia
,  

Pi
ge

on
 To

ad
/F

ro
g, 

M
ou

se
 or

 an
y o

the
r s

ma
ll 

ma
mm

al,
 L

iza
rd

 an
d 

de
sc

rib
e t

he
ir 

str
uc

tur
e.

(ii
)	S

tud
en

ts 
to 

dr
aw

 w
ell

 
lab

ell
ed

 di
ag

ram
s o

f 
Ti

lap
ia,

 P
ige

on
 To

ad
/F

ro
g, 

M
ou

se
 or

 an
y o

the
r s

ma
ll 

ma
mm

al 
an

d L
iza

rd
.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 T
ila

pia
, P

ige
on

 
To

ad
/F

ro
g, 

M
ou

se
 

or
 an

y o
the

r s
ma

ll 
ma

mm
al 

an
d L

iza
rd

?
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c)
	

di
ss

ec
t T

oa
d/

fr
og

 
an

d 
M

ou
se

 o
r 

sm
al

l m
am

m
al

 to
 

di
sp

la
y 

vi
sc

er
a,

 
di

ge
st

iv
e,

 
ur

in
og

en
ita

l a
nd

 
ne

rv
ou

s s
ys

te
m

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ca
rry

 ou
t 

dis
se

cti
on

 of
 to

ad
/fr

og
 an

d 
mo

us
e o

r s
ma

ll 
ma

mm
al 

to 
dis

pla
y v

isc
era

, 
dig

es
tiv

e, 
ur

ino
ge

nit
al 

an
d 

ne
rv

ou
s s

ys
tem

s.
(ii

)	S
tud

en
ts 

to 
dis

se
ct 

an
d 

dr
aw

 di
ag

ram
s o

f t
he

 
dis

se
cte

d t
oa

d/f
ro

g, 
mo

us
e 

or
 an

y s
ma

ll 
ma

mm
al 

to 
dis

pla
y v

isc
era

, d
ige

sti
ve

, 
ur

ino
ge

nit
al 

an
d n

erv
ou

s 
sy

ste
ms

.

•	
Li

ve
 To

ad
/fr

og
/ M

ou
se

•	
Ch

lor
ofo

rm
•	

Di
sse

cti
ng

 di
sh

•	
Di

sse
cti

ng
 ki

t
•	

Ch
art

s
•	

Di
ag

ram
 of

 ch
ord

ate
s.

Is 
the

 st
ud

en
t a

ble
 

to 
dis

se
ct 

toa
d/

fro
g, 

mo
us

e o
r s

ma
ll 

ma
mm

al 
to 

dis
pla

y 
vis

ce
ra,

 di
ge

sti
ve

 
ur

ino
ge

nit
al 

an
d 

ne
rv

ou
s s

ys
tem

?

d)
	

ex
pl

ai
n 

ad
va

nt
ag

es
 

an
d 

di
sa

dv
an

ta
ge

s 
of

 th
e 

ph
yl

um
 

ch
or

da
ta

.

(i)
	S

tud
en

t t
o b

rai
ns

tor
m 

on
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
he

 
ph

ylu
m 

ch
or

da
ta.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

a p
len

ary
 di

sc
us

sio
n 

on
 ad

va
nta

ge
s a

nd
 

dis
ad

va
nta

ge
s o

f t
he

 
ph

ylu
m 

ch
or

da
ta.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

va
nta

ge
s 

an
d d

isa
dv

an
tag

e o
f t

he
 

ph
ylu

m 
ch

or
da

ta?
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G
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T
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A
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H
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A
N

D
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E
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R
N
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R

E
SO

U
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C
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4.
0 

	
C

O
O

R
D

IN
AT

IO
N

4.
1 

	
N

er
vo

us
   

   
   

   
   

  C
o-

or
di

na
tio

n 
in

 
M

am
m

al
s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 th

e 
ne

rv
ou

s t
is

su
e.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nt 
to 

ob
se

rv
e 

ch
art

s/p
ict

ur
es

/di
ag

ram
s 

mi
cro

sc
op

e s
lid

es
 of

 
ne

ur
on

es
 (n

erv
e c

ell
s) 

/
Ne

ur
og

lia
 ce

lls
, a

nd
 

dis
cu

ss 
the

ir 
str

uc
tur

e.
(ii

)	S
tud

en
ts 

to 
dr

aw
 w

ell
 

lab
ell

ed
 di

ag
ram

s o
f 

ne
rv

ou
s t

iss
ue

.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

 Pi
ctu

res
.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 

the
 ne

rv
ou

s t
iss

ue
?

2

b)
	

ex
pl

ai
n 

th
e 

ad
ap

tiv
e 

fe
at

ur
es

 
of

 n
er

vo
us

 ti
ss

ue
s.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 to

 ob
se

rv
e c

ha
rts

/
mi

cro
sc

op
e s

lid
es

, d
iag

ram
s/

pic
tur

es
 an

d d
isc

us
s t

he
 

ad
ap

tiv
e f

ea
tur

es
 of

 th
e n

erv
ou

s 
tis

su
es

 to
 th

eir
 ro

les
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ad

ap
tiv

e 
fea

tur
es

 of
 ne

rv
ou

s 
tis

su
es

?
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E
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T
E

A
C

H
IN
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A
N

D
 L

E
A

R
N

IN
G

 
ST

R
A

T
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

4.
1.

1 
	N

er
ve

 Im
pu

ls
es

.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f 
re

st
in

g 
po

te
nt

ia
l, 

 
ac

tio
n 

po
te

nt
ia

l, 
po

la
riz

at
io

n 
de

po
la

riz
at

io
n 

an
d 

re
po

la
riz

at
io

n 
of

 
ne

rv
e 

ce
lls

.

(i)
	U

sin
g g

uid
ing

 qu
es

tio
ns

 
stu

de
nts

 in
 gr

ou
ps

 to
 

vis
ua

liz
e c

ha
rts

/di
ag

ram
s/

pic
tur

es
 of

 ne
rv

e c
ell

s a
nd

 
dis

cu
ss 

the
 co

nc
ep

t o
f 

res
tin

g p
ote

nti
al,

 ac
tio

n 
po

ten
tia

l, p
ola

riz
ati

on
 

de
po

lar
iza

tio
n a

nd
 

rep
ola

riz
ati

on
 of

 ne
rv

e 
ce

lls
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
the

 m
ea

nin
g  

of
 re

sti
ng

 
po

ten
tia

l, a
cti

on
 po

ten
tia

l, 
de

po
lar

iza
tio

n a
nd

 
rep

ola
riz

ati
on

 of
 ne

rv
e 

ce
lls

.

•	
Ch

art
s

•	
Pic

tur
es

•	
Ph

oto
gra

ph
s

•	
Di

ag
ram

s
•	

Ill
us

tra
tio

ns
 of

    
    

 
ne

rvo
us

 tis
su

es.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
res

tin
g p

ote
nti

al,
ac

tio
n p

ote
nti

al,
 

po
lar

iza
tio

n,
de

po
lar

iza
tio

n a
nd

 
rep

ola
riz

ati
on

 of
 ne

rv
e 

ce
lls

?

5

b)
	

de
sc

rib
e 

th
e 

fo
rm

at
io

n 
an

d 
co

nd
uc

tio
n 

of
 

ne
rv

e 
im

pu
ls

es
.

(i)
	U

sin
g g

uid
ing

 qu
es

tio
ns

 
stu

de
nts

 to
 vi

su
ali

ze
 

ch
art

s/d
iag

ram
s o

f n
erv

e 
ce

lls
 an

d d
isc

us
s t

he
 

fo
rm

ati
on

 an
d c

on
du

cti
on

 
of

 ne
rv

e i
mp

uls
es

.

Ch
art

s o
n n

erv
ou

s t
iss

ue
s 

an
d s

yn
ap

tic
 tr

an
sm

iss
ion

.
Is 

the
 st

ud
en

t a
ble

 to
 

de
sc

rib
e t

he
 fo

rm
ati

on
 

an
d c

on
du

cti
on

 of
 

ne
rv

e i
mp

uls
es

?
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d  

ple
na

ry
 di

sc
us

sio
n o

n 
fo

rm
ati

on
 an

d c
on

du
cti

on
 

of
 ne

rv
e i

mp
uls

es
.

c)
	

ou
tli

ne
 th

e 
ch

ar
ac

te
ris

tic
s o

f 
ne

rv
e 

im
pu

ls
es

.

(i)
	U

sin
g g

uid
ing

    
qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

p t
o 

dis
cu

ss 
an

d p
res

en
t t

he
 

ch
ara

cte
ris

tic
s o

f n
erv

e 
im

pu
lse

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d  
 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ch

ara
cte

ris
tic

s o
f n

erv
e 

im
pu

lse
s.

Is 
the

 st
ud

en
t 

ab
le 

to 
ou

tli
ne

 th
e 

ch
ara

cte
ris

tic
s o

f n
erv

e 
im

pu
lse

s?

d)
	

ex
pla

in 
sy

na
pt

ic
 

tra
ns

mi
ssi

on
 o

f n
erv

e 
im

pu
ls

es
.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
dia

gr
am

s s
ho

wi
ng

 sy
na

pti
c 

tra
ns

mi
ssi

on
 of

 ne
rv

e 
im

pu
lse

s a
nd

 di
sc

us
s s

yn
ap

tic
 

tra
ns

mi
ssi

on
 of

 ne
rv

e i
mp

uls
es

.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

sy
na

pti
c 

tra
ns

mi
ssi

on
 of

 a 
ne

rv
e 

im
pu

lse
?
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R
N
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C
E

S
A

SS
E

SS
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E
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T
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U
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B
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R
 

O
F 

PE
R

IO
D

S

4.
1.

2 
	R

ec
ep

to
rs

.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

id
en

tif
y 

m
ai

n 
ty

pe
s 

of
 re

ce
pt

or
s a

nd
 

th
ei

r f
un

ct
io

n 
in

 
th

e 
m

am
m

al
ia

n 
bo

dy
.

(i)
	S

tud
en

ts 
to 

br
ain

 st
or

m 
on

 th
e m

ain
 ty

pe
s o

f 
rec

ep
tor

s, 
loc

ati
on

 
an

d t
he

ir 
ro

le 
in 

the
 

ma
mm

ali
an

 bo
dy

. 
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
ma

in 
typ

es
 of

 re
ce

pto
rs,

 
loc

ati
on

 an
d t

he
ir 

ro
les

.

Ch
art

 on
 ty

pe
s o

f 
rec

ep
tor

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ide
nti

fy
 m

ain
 ty

pe
s o

f 
rec

ep
tor

s a
nd

 th
eir

 ro
les

 
in 

the
 m

am
ma

lia
n

bo
dy

?

2

b)
	

ex
pl

ai
n 

th
e 

m
am

m
al

ia
n 

ey
e 

ac
co

m
m

od
at

io
n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
vis

ua
lis

e c
ha

rts
/

pic
tur

es
/  d

iag
ram

s/
mo

de
ls 

of
 th

e m
am

ma
lia

n 
ey

e a
nd

 di
sc

us
s t

he
 

ac
co

mm
od

ati
on

 of
 th

e  
ey

e.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
ho

w 
the

 m
am

ma
lia

n e
ye

 
ac

co
mm

od
ati

on
 oc

cu
rs.

•	
Ch

art
•	

Pic
tur

e 
•	

Di
ag

ram
 

•	
M

od
el 

of 
the

 m
am

ma
lia

n 
ey

e.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

ac
co

mm
od

ati
on

 
of

 th
e m

am
ma

lia
n e

ye
?
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c)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

 re
tin

a 
an

d 
th

e 
ph

ys
io

lo
gy

 
of

 se
ei

ng
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ex

am
ine

 ch
art

s/d
iag

ram
/ 

pic
tur

e/m
od

el 
of

 th
e 

ma
mm

ali
an

 ey
e a

nd
 

dis
cu

ss 
its

 st
ru

ctu
re.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ph

ys
iol

og
y o

f s
ee

ing
.

•	
Ch

art
•	

Pic
tur

e
•	

Di
ag

ram
•	

M
od

el 
of 

the
 m

am
ma

lia
n 

ea
r.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 re

tin
a a

nd
 th

e 
ph

ys
iol

og
y o

f s
ee

ing
?

4

d)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

 
M

em
br

an
ou

s 
la

by
rin

th
 o

f t
he

 
m

am
m

al
ia

n 
in

ne
r 

ea
r.

Th
e t

ea
ch

er 
to 

gu
ide

 
stu

de
nts

 to
 vi

su
ali

ze
 ch

art
s/

dia
gr

am
s/p

ict
ur

es
/m

od
els

 
of

 m
em

br
an

ou
s l

ab
yr

int
h o

f 
the

 m
am

ma
lia

n i
nn

er 
ea

r a
nd

 
de

sc
rib

e t
he

ir 
str

uc
tur

e.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 

M
em

br
an

ou
s l

ab
yr

int
h 

of
 m

am
ma

lia
n 

inn
ere

ar?

e)	
ela

bo
rat

e m
ec

ha
nis

ms
 

of
 he

ari
ng

 an
d b

od
y 

ba
lan

ce
 in

 m
am

ma
ls.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

me
ch

an
ism

 of
 he

ari
ng

 an
d 

bo
dy

 ba
lan

ce
 in

 m
am

ma
ls.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
me

ch
an

ism
 of

 le
arn

ing
 

an
d b

od
y b

ala
nc

e b
as

ing
 

on
 st

ud
en

ts 
res

po
ns

es
.

Is 
the

 st
ud

en
t a

ble
 to

 
ela

bo
rat

e m
ec

ha
nis

ms
 

of
 he

ari
ng

 an
d b

od
y 

ba
lan

ce
 in

 m
am

ma
ls?
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4.
3 

	
H

or
m

on
al

 
C

oo
rd

in
at

io
n 

in
 

M
am

m
al

s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
 

a)
	

ex
pl

ai
n 

th
e 

fe
ed

ba
ck

 
m

ec
ha

ni
sm

 
of

 h
or

m
on

al
 

co
or

di
na

tio
n.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 m

ea
nin

g o
f f

ee
db

ac
k 

me
ch

an
ism

 of
 ho

rm
on

al 
co

or
din

ati
on

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n 

fee
db

ac
k m

ec
ha

nis
m 

of
 

ho
rm

on
al 

co
or

din
ati

on
 

us
ing

 sp
ec

ifi
ed

 ex
am

ple
s.

•	
Ch

art
•	

Di
ag

ram
s

•	
Ill

us
tra

tio
ns

 .

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 

fee
db

ac
k m

ec
ha

nis
m 

of
 ho

rm
on

al 
    

    
    

    
  

co
-o

rd
ina

tio
n?

2

b)
	

de
sc

rib
e 

th
e 

in
te

ra
ct

io
n 

be
tw

ee
n 

ho
rm

on
al

 
an

d 
ne

rv
ou

s 
sy

st
em

.

Us
ing

 gu
ide

d q
ue

sti
on

s 
stu

de
nts

 in
 gr

ou
ps

 to
 di

sc
us

s 
the

 in
ter

ac
tio

n b
etw

ee
n 

ho
rm

on
al 

an
d n

erv
ou

s s
ys

tem
.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

de
sc

rib
e t

he
 in

ter
ac

tio
n 

be
tw

ee
n h

or
mo

na
l a

nd
 

ne
rv

ou
s s

ys
tem

s?

4.
4 

	
C

oo
rd

in
at

io
n 

in
 P

la
nt

s.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f t
ac

tic
 

m
ov

em
en

ts
.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 pe
rfo

rm
 

pr
ac

tic
al 

ex
erc

ise
s 

to 
inv

es
tig

ate
 ta

cti
c 

mo
ve

me
nts

 in
 pl

an
ts.

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 co

nc
ep

t o
f 

tac
tic

 m
ov

em
en

ts.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Pic
tur

e.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 m
ea

nin
g

an
d i

mp
or

tan
ce

 of
 

tac
tic

 m
ov

em
en

ts?

2
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4.
4.

1 
	T

ac
tic

 M
ov

em
en

ts
.

b)
	

id
en

tif
y 

ty
pe

s 
of

 
ta

ct
ic

 m
ov

em
en

ts
 

in
 p

la
nt

s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e 

an
d i

nv
es

tig
ate

 ta
cti

c 
mo

ve
me

nts
 in

 co
ntr

ol 
an

d 
ex

pe
rim

en
tal

 pl
an

ts.
(ii

)	S
tud

en
ts 

in 
gr

ou
ps

 to
 

ide
nti

fy
 ty

pe
s o

f t
ac

tic
 

mo
ve

me
nt 

in 
pla

nts
.

•	
Se

ed
lin

g
•	

Pla
nt 

po
ts

•	
So

il
•	

W
ate

r
•	

Bo
x.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 ty
pe

s o
f t

ac
tic

 
mo

ve
me

nts
 in

 pl
an

ts?

4.
4.

2 
	N

as
tic

 M
ov

em
en

t.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

 
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f n

as
tic

 
m

ov
em

en
t.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

n 
ex

pe
rim

en
t t

o i
nv

es
tig

ate
 

na
sti

c m
ov

em
en

ts 
in 

pla
nts

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 m

ea
nin

g a
nd

 
im

po
rta

nc
e o

f n
as

tic
 

mo
ve

me
nt.

•	
Ch

art
s

•	
Pic

tur
es

•	
Mi

mo
sa

 pu
dic

a.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ea
nin

g 
an

d i
mp

or
tan

ce
 of

 
Na

sti
c m

ov
em

en
t?

4

b)
	

ou
tli

ne
 ty

pe
s 

of
 

ph
yt

oh
or

m
on

es
 

an
d 

th
ei

r r
ol

es
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

an
d o

utl
ine

 
typ

es
 an

d r
ole

s o
f 

Ph
yto

ho
rm

on
es

 in
 pl

an
ts.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 ty
pe

s a
nd

 ro
les

 
of

 ph
yto

ho
rm

on
es

?
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C
E

S
A

SS
E
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E
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T
N

U
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B
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R
 

O
F 
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R
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(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ca
rry

 
ou

t e
xp

eri
me

nts
 to

 
inv

es
tig

ate
 th

e r
ole

 of
 

au
xin

 an
d g

ibb
ere

lli
ns

 on
 

pla
nt 

gr
ow

th.

c)
	

ex
pl

ai
n 

th
e 

ap
pl

ic
at

io
n 

of
 

na
tu

ra
l a

nd
 sy

nt
he

tic
 

ph
yt

oh
or

m
on

es
 in

 
cr

op
 p

ro
du

ct
io

n 
an

d 
co

nt
ro

l o
f w

ee
ds

.

(i)
	S

tud
en

ts 
us

ing
 gu

ide
d 

qu
es

tio
ns

 to
 di

sc
us

s o
n 

ap
pli

ca
tio

n o
f n

atu
ral

 an
d 

sy
nth

eti
c p

hy
toh

or
mo

ne
s 

in 
da

ily
 li

fe.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
a p

len
ary

 di
sc

us
sio

n 
on

 th
e a

pp
lic

ati
on

 of
 

ph
yto

ho
rm

on
es

 in
 cr

op
 

pr
od

uc
tio

n a
nd

 w
ee

ds
 

co
ntr

ol.

•	
Pic

tur
es

•	
Ph

oto
gra

ph
s

•	
Ch

art
s

•	
Di

ag
ram

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ap

pli
ca

tio
n 

of
 na

tur
al 

an
d s

yn
the

tic
 

ph
yto

ho
rm

on
es

 in
 cr

op
 

pr
od

uc
tio

n a
nd

 co
ntr

ol 
of

 
we

ed
s?

5.
0 

	
N

U
T

R
IT

IO
N

5.
1 

	
Fo

od
 M

an
uf

ac
tu

rin
g 

in
 P

la
nt

s 
(P

ho
to

sy
nt

he
si

s)
.

5.
1.

1 
	L

ig
ht

 R
ea

ct
io

n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 li
gh

t r
ea

ct
io

n.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 br
ain

sto
rm

 
on

 th
e m

ea
nin

g a
nd

 
im

po
rta

nc
e o

f l
igh

t 
rea

cti
on

.

•	
Ch

art
s

•	
Ill

us
tra

tio
ns

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f l

igh
t 

rea
cti

on
?

4
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(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
vis

ua
liz

e c
ha

rts
 sh

ow
ing

 
ste

ps
 of

 ph
oto

sy
nth

es
is 

an
d d

isc
us

s t
he

 ro
le 

of
 

lig
ht 

in 
the

 fo
rm

ati
on

 of
 

AT
P a

nd
 N

AD
PH

2.

b)
	ex

pl
ai

n 
th

e 
co

nc
ep

t o
f 

ph
ot

op
ho

sp
ho

ry
la

tio
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e 

me
an

ing
 an

d i
mp

or
tan

ce
 of

 
ph

ot
op

ho
sp

ho
ry

la
tio

n.

•	
Ch

art
s 

•	
Di

ag
ram

s
•	

Pic
tur

es.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

ph
oto

ph
os

ph
or

yla
tio

n?

c)
	d

is
tin

gu
is

h 
be

tw
ee

n 
cy

cl
ic

 a
nd

 n
on

-c
yc

lic
 

ph
ot

op
ho

sp
ho

ry
la

tio
n.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 in

 gr
ou

ps
 to

 
ob

se
rv

e a
nd

 di
sc

us
s 

ill
us

tra
tio

ns
 of

 cy
cli

c 
an

d n
on

-cy
cli

c  
 

ph
oto

ph
os

ph
or

yla
tio

n.
(ii

)	S
tud

en
ts 

to 
dif

fer
en

tia
te 

cy
cli

c a
nd

 no
n-

cy
cli

c 
ph

oto
ph

os
ph

or
yla

tio
n.

•	
Ch

art
s 

•	
Di

ag
ram

s
•	

Pic
tur

es.

Is 
the

 st
ud

en
t a

ble
 to

 
dif

fer
en

tia
te 

cy
cli

c 
an

d n
on

-cy
cli

c 
ph

oto
ph

os
ph

or
yla

tio
n?

d)
	ex

pl
ai

n 
th

e 
ro

le
 o

f 
w

at
er

 a
s 

a 
so

ur
ce

 o
f 

hy
dr

og
en

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
s/c

ha
rts

 
an

d d
isc

us
s t

he
 ro

le 
of

 
wa

ter
 as

 a 
so

ur
ce

 of
 

hy
dr

og
en

.

•	
Ch

art
s 

•	
Di

ag
ram

s
•	

Pic
tur

es.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ro

le 
of

 w
ate

r a
s 

a s
ou

rce
 of

 hy
dr

og
en

?
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n 

ro
le 

of
 w

ate
r.

5.
1.

2 
	D

ar
k 

re
ac

tio
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 

of
 d

ar
k 

re
ac

tio
n 

an
d 

th
e 

ev
en

ts
 w

hi
ch

 ta
ke

 
pl

ac
e 

du
rin

g 
da

rk
 

re
ac

tio
n.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e c

ha
rts

 
an

d d
isc

us
s t

he
 m

ea
nin

g 
of

 da
rk

 re
ac

tio
n.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e 

ch
art

s/d
iag

ram
s a

nd
 

dis
cu

ss 
the

 ev
en

ts 
wh

ich
 

tak
es

 pl
ac

e d
ur

ing
 da

rk
 

rea
cti

on
 (i

.e 
Ca

lvi
n 

cy
cle

).

•	
Ch

art
s 

•	
Di

ag
ram

s
•	

Ill
us

tra
tio

ns
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ea
nin

g o
f 

da
rk

 re
ac

tio
n a

nd
 th

e e
ve

nts
 

wh
ich

 ta
ke

 pl
ac

e d
ur

ing
 

rea
cti

on
?

4

b)
	

ou
tli

ne
 th

e 
ro

le
s 

of
 

rib
ul

os
e 

bi
ph

os
ph

at
e 

(R
ub

P)
 a

nd
 N

A
D

P 2.

St
ud

en
ts 

in 
gr

ou
ps

 us
ing

 
gu

idi
ng

s q
ue

sti
on

s t
o 

ob
se

rv
e c

ha
rts

/di
ag

ram
s/

ill
us

tra
tio

ns
 of

 da
rk

 re
ac

tio
n 

an
d d

isc
us

s t
he

 ro
le 

of
 

rib
ulo

se
 di

ph
os

ph
ate

 as
 a 

ca
rb

on
 di

ox
ide

 ac
ce

pte
r a

nd
 

N
A

D
P 2.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 th
e r

ole
s o

f r
ibu

los
e 

bip
ho

sp
ha

te 
(R

ub
P)

 a
nd

 
N

A
D

P 2
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c)
	

de
sc

rib
e 

th
e 

m
ai

n 
st

ep
s i

nv
ol

ve
d 

in
 

th
e 

co
nv

er
si

on
 o

f 
ph

os
ph

og
ly

ce
ric

 a
ci

d 
in

to
 su

ga
r.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e c
ha

rts
, 

dis
cu

ss 
an

d t
he

 m
ain

 st
ep

s 
inv

olv
ed

 in
 th

e c
on

ve
rsi

on
 of

 
ph

os
ph

og
lyc

eri
c a

cid
 to

 su
ga

r.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 m
ain

 st
ep

s 
inv

olv
ed

 in
 th

e c
on

ve
rsi

on
 

of
 ph

os
ph

og
lyc

eri
c a

cid
 

int
o s

ug
ar?

5.
1.

3 
	C

3 a
nd

 C
4  

Pl
an

ts
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 

of
  C

3  
 a

nd
 C

4 p
la

nt
s.

(i)
	U

sin
g q

ue
sti

on
s a

nd
 

an
sw

ers
 th

e t
ea

ch
er 

to 
gu

ide
 st

ud
en

ts 
to 

dis
cu

ss 
the

 m
ea

nin
g o

f C
3 pl

an
ts 

an
d C

4 pl
an

ts.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ea
nin

g o
f C

3 
an

d C
4 pl

an
ts?

2

b)
	

di
st

in
gu

is
h 

be
tw

ee
n 

C
3 a

nd
 C

4 
Pl

an
ts

.
(i)

	S
tud

en
ts 

to 
dif

fer
en

tia
te 

be
tw

ee
n C

3 an
d C

4 pl
an

ts.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
dif

fer
en

ce
s b

etw
ee

n C
3 

an
d C

4 pl
an

ts.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n C
3 an

d 
C 4 pl

an
ts?

c)
	

de
sc

rib
e 

th
e 

C
4 

pa
th

w
ay

 (H
at

ch
 

Sl
ac

k 
pa

th
w

ay
).

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 in

 gr
ou

ps
 to

 
dis

cu
ss 

the
 C

4 p
ath

wa
y 

(H
atc

h S
lac

k P
ath

wa
y)

.
(ii

)	U
sin

g c
ha

rts
 an

d 
dia

gr
am

s s
tud

en
ts 

to 
de

sc
rib

e t
he

 C
4 p

ath
wa

y.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 C
4 p

ath
wa

y 
(H

atc
h S

lac
k p

ath
wa

y)
?
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R
N
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5.
1.

4 
	F

ac
to

rs
 a

ffe
ct

in
g 

ra
te

 
of

 P
ho

to
sy

nt
he

si
s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 

the
 st

ud
en

t s
ho

uld
 be

 ab
le 

to:
a)

	
ex

pl
ai

n 
fa

ct
or

s 
af

fe
ct

in
g 

ra
te

 o
f 

ph
ot

os
yn

th
es

is
.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t 

ex
pe

rim
en

t t
o i

nv
es

tig
ate

 
fac

tor
s a

ffe
cti

ng
 th

e r
ate

 
of

 ph
oto

sy
nth

es
is.

(ii
)	S

tud
en

ts 
to 

su
mm

ari
ze

 
fin

din
gs

 an
d p

res
en

t 
ex

pe
rim

en
tal

 re
po

rts
.

Ch
art

 sh
ow

ing
 fa

cto
rs 

aff
ec

tin
g t

he
 ra

te 
of

 
ph

oto
sy

nth
es

is.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 fa

cto
rs 

aff
ec

tin
g 

the
 ra

te 
of

 ph
oto

sy
nth

es
is?

2

5.
2 

	
D

ig
es

tio
n 

in
 

M
am

m
al

s.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 
the

 st
ud

en
t s

ho
uld

 be
 ab

le 
to:

 
a)

	
de

sc
rib

e 
th

e 
st

ru
ct

ur
e  

of
 e

pi
th

el
ia

l, 
tis

su
es

, 
gl

an
du

la
r t

is
su

es
 a

nd
 

re
la

te
 th

em
 to

 th
ei

r  
di

ge
st

iv
e 

ro
le

s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
ob

se
rv

e m
od

els
/

pic
tur

es
 /m

od
els

 of
 th

e 
ma

mm
ali

an
 gu

t a
nd

 
dis

cu
ss 

the
 st

ru
ctu

re 
of

 ep
ith

eli
al 

tis
su

es
, 

gla
nd

ula
r t

iss
ue

s a
nd

 
rel

ate
 th

em
 to

 th
eir

 
dig

es
tiv

e r
ole

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
ro

les
 of

 di
ffe

ren
t t

iss
ue

s 
in 

the
 di

ge
sti

ve
 sy

ste
m 

of
 

ma
mm

als
.

•	
M

icr
os

co
pe

•	
Sli

de
s

•	
Ch

art
s

•	
Di

ag
ram

s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 

ep
ith

eli
al 

tis
su

es
, g

lan
du

lar
 

tis
su

es
 an

d r
ela

te 
the

m 
to 

the
ir 

dig
es

tiv
e r

ole
s?

6
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E
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B
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O
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S

b)
	

id
en

tif
y 

ty
pe

s 
an

d 
so

ur
ce

s 
of

 
di

ge
st

iv
e 

ju
ic

es
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e t

yp
es

 
an

d s
ou

rce
s o

f d
ige

sti
ve

 ju
ice

s 
pr

od
uc

ed
 fr

om
 di

ffe
ren

t p
art

s 
of

 th
e m

am
ma

lia
n g

ut.

•	
Ch

art
s

•	
Su

bs
tra

te
•	

Di
ge

sti
ve

 ju
ice

s
•	

M
od

els
 

•	
Pic

tur
es 

Is 
the

 st
ud

en
t a

ble
 

to 
ide

nti
fy

 ty
pe

s a
nd

 
so

ur
ce

s o
f d

ige
sti

ve
 

jui
ce

s?

c)
	

ex
pl

ai
n 

th
e 

co
m

po
si

tio
n 

of
 

di
ge

st
iv

e 
ju

ic
es

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 

dis
cu

ss 
the

 co
mp

os
iti

on
 

of
 ea

ch
 ty

pe
 of

 di
ge

sti
ve

 
jui

ce
s.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 co
mp

os
iti

on
 

of
 di

ge
sti

ve
 ju

ice
s?

d)
	

ex
pla

in 
the

 se
ns

or
y 

an
d/o

r h
or

mo
na

l 
co

ntr
ol 

of
 th

e s
ec

ret
ion

 
of

 th
e d

ige
sti

ve
 ju

ice
s.

(i)
	U

sin
g g

uid
ing

 qu
es

tio
ns

 
stu

de
nts

 in
 gr

ou
ps

 to
 

ob
se

rv
e c

ha
rts

/di
ag

ram
s 

sh
ow

ing
 se

ns
or

y a
nd

 
ho

rm
on

al 
co

ntr
ol 

of
 th

e 
se

cre
tio

ns
 of

 th
e d

ige
sti

ve
 

jui
ce

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

se
ns

or
y a

nd
 ho

rm
on

al 
co

ntr
ol 

of
 di

ge
sti

ve
 ju

ice
s 

se
cre

tio
n.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 se

ns
or

y a
nd

/
or

 ho
rm

on
al 

co
ntr

ol 
of

 th
e s

ec
ret

ion
 of

 th
e 

dig
es

tiv
e j

uic
es

?
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6.
0 

	
G

A
SE

O
U

S 
E

X
C

H
A

N
G

E
 A

N
D

 
R

E
SP

IR
AT

IO
N

6.
1 

	
G

as
eo

us
 E

xc
ha

ng
e 

in
 

M
am

m
al

s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
 

a)
	

de
sc

rib
e 

th
e 

in
te

rn
al

 st
ru

ct
ur

e 
of

 m
am

m
al

ia
n 

lu
ng

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/p

ict
ur

es
/di

ag
ram

s/
ph

oto
gr

ap
hs

 of
 in

ter
na

l 
str

uc
tur

e o
f m

am
ma

lia
n l

un
g 

an
d d

isc
us

s t
he

 ro
les

 of
 th

e 
alv

eo
li.

•	
Ch

art
s

•	
Di

ag
ram

s P
ict

ure
s/ 

Vi
de

o
•	

Ph
oto

gra
ph

s o
f 

ma
mm

ali
an

 lu
ng

s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 in
ter

na
l 

str
uc

tur
e o

f m
am

ma
lia

n 
lun

g?

4

b)
	

ex
pl

ai
n 

th
e 

fa
ct

or
s 

w
hi

ch
 

go
ve

rn
 e

ffi
ci

en
t 

ga
se

ou
s 

ex
ch

an
ge

 
at

 re
sp

ira
to

ry
 

su
rf

ac
e.

Th
e t

ea
ch

er 
to 

lea
d p

len
ary

 
dis

cu
ssi

on
 on

 fa
cto

rs 
go

ve
rn

ing
 

effi
cie

nc
y o

f g
as

eo
us

 ex
ch

an
ge

 
at 

the
 re

sp
ira

tor
y s

ur
fac

e.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

fac
tor

s w
hic

h 
go

ve
rn

 ef
fic

ien
t g

as
eo

us
 

ex
ch

an
ge

 at
 re

sp
ira

tor
y 

su
rfa

ce
?

c)
	

ou
tli

ne
 th

e 
w

ay
s 

in
 w

hi
ch

 o
xy

ge
n 

an
d 

ca
rb

on
 d

io
xi

de
 

ar
e 

tra
ns

po
rte

d 
in

 th
e 

bo
dy

 o
f 

ve
rte

br
at

es
.

St
ud

en
ts 

in 
gr

ou
ps

 us
ing

 
gu

idi
ng

 qu
es

tio
ns

 to
 ob

se
rv

e 
ch

art
s/v

ide
o/ 

dia
gr

am
s 

an
d d

isc
us

s w
ay

s i
n w

hic
h 

ox
yg

en
 an

d c
arb

on
 di

ox
ide

 
are

 tr
an

sp
or

ted
 in

 th
e b

od
y o

f 
ve

rte
br

ate
s.

•	
Di

ag
ram

s
•	

Ch
art

s.
Is 

the
 st

ud
en

t a
ble

 
to 

ou
tli

ne
 w

ay
s i

n 
wh

ich
 ox

yg
en

 an
d 

ca
rb

on
 di

ox
ide

 ar
e 

tra
ns

po
rte

d i
n t

he
 bo

dy
 

of
 ve

rte
br

ate
s?
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d)
	

de
sc

rib
e t

he
 

ad
ap

tat
ion

 to
 ox

yg
en

 
up

 ta
ke

 sh
ow

n b
y 

mo
un

tai
n c

lim
be

rs/
dw

ell
ers

, d
ive

rs 
an

d 
ma

mm
ali

an
 fo

etu
s 

in 
the

ir 
res

pe
cti

ve
 

en
vir

on
me

nt.

St
ud

en
ts 

in 
gr

ou
ps

 to
 co

nd
uc

t 
a l

ibr
ary

 se
arc

h a
nd

 di
sc

us
s 

the
 ad

ap
tat

ion
 to

 ox
yg

en
 

up
tak

e (
as

 sh
ow

n b
y m

ou
nta

in 
cli

mb
ers

/dw
ell

ers
, d

ive
rs 

an
d 

the
 m

am
ma

lia
n f

oe
tus

 in
 th

eir
 

res
pe

cti
ve

 en
vir

on
me

nt.

•	
Ph

oto
gra

ph
s

•	
 C

ha
rts

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ad
ap

tat
ion

 
to 

ox
yg

en
 up

 ta
ke

 
sh

ow
n b

y m
ou

nta
in 

cli
mb

ers
/dw

ell
ers

, 
div

ers
 an

d m
am

ma
lia

n 
fo

etu
s i

n t
he

ir 
res

pe
cti

ve
 

en
vir

on
me

nt?

6.
2 

	
G

as
eo

us
 e

xc
ha

ng
e 

in
 

Pl
an

ts
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
in

te
rn

al
 st

ru
ct

ur
e 

of
 a

 le
af

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s t
he

 in
ter

na
l 

str
uc

tur
e o

f a
 le

af.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 in
ter

na
l 

str
uc

tur
e o

f a
 le

af?

2

b)
	

ex
pl

ai
n 

th
e 

m
ec

ha
in

sm
 o

f 
ga

se
ou

s 
ex

ch
an

ge
 

in
 p

la
nt

s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

n 
ex

pe
rim

en
t t

o i
nv

es
tig

ate
 

the
 pr

es
en

ce
 of

 st
om

ata
 on

 
lea

ve
s.

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 

to 
ob

se
rv

e c
ha

rts
/

dia
gr

am
s a

nd
 di

sc
us

s t
he

 
me

ch
an

ism
 of

 ga
se

ou
s 

ex
ch

an
ge

 in
 pl

an
ts.

•	
Co

mm
eli

na
 sp

.
•	

M
icr

os
co

pe
 

•	
M

icr
os

co
pic

 sl
ide

s
•	

Sli
de

s c
ov

er.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ec
ha

nis
m 

of
 ga

se
ou

s e
xc

ha
ng

e i
n 

pla
nts

?
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c)
	

ou
tli

ne
 fa

ct
or

s 
w

hi
ch

 c
on

tri
bu

te
 

to
 e

ffi
ci

en
t g

as
eo

us
 

ex
ch

an
ge

 in
 p

la
nt

s.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s f
ac

tor
s w

hic
h 

co
ntr

ibu
tes

 to
 ef

fec
ien

t g
as

eo
us

 
ex

ch
an

ge
 in

 pl
an

ts.

•	
Kn

ife
 /r

az
or 

bla
de

•	
Fo

rce
ps

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 fa
cto

rs 
wh

ich
 

co
ntr

ibu
te 

to 
effi

cie
nt 

ga
se

ou
s e

xc
ha

ge
 in

 
pla

nts
?

6.
3 

	
R

es
pi

ra
tio

n.

6.
3.

1 
	C

on
ce

pt
 o

f r
es

pi
ra

tio
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
 

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 re

sp
ira

tio
n.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 co

nc
ep

t o
f r

es
pir

ati
on

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

co
nc

ep
t o

f r
es

pir
ati

on
.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 co
nc

ep
t o

f  
res

pir
ati

on
?

6

6.
3.

2 
	G

ly
co

ly
si

s.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

de
sc

rib
e 

ty
pe

s 
of

 re
sp

ira
to

ry
 

su
bs

tra
te

s a
nd

 th
ei

r 
en

er
gy

 v
al

ue
s.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 re

sp
ira

tor
y s

ub
str

ate
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
typ

es
 of

 re
sp

ira
tor

y 
su

bs
tra

tes
 an

d t
he

ir 
en

erg
y 

va
lue

s.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Vi
de

o o
n g

lyc
oly

sis
 

pro
ce

ss.

Is 
the

 st
ud

en
t a

ble
 to

 
sta

te 
typ

es
 of

 re
sp

ira
tor

y 
su

bs
tra

tes
 an

d t
he

ir 
en

erg
y v

alu
es

?

b)
	

ex
pl

ai
n 

th
e 

pr
oc

es
s 

of
 

gl
yc

ol
ys

is
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 us

ing
 

gu
idi

ng
 qu

es
tio

ns
 to

 
dis

cu
ss 

the
 m

ea
nin

g a
nd

 
ma

in 
ste

ps
 of

 gl
yc

oly
sis

.
(ii

)	S
tud

en
ts 

to 
ill

us
tra

te 
ma

in 
ste

ps
 of

 gl
yc

oly
sis

.

Ch
art

s s
ho

wi
ng

 gl
yc

oly
sis

 
pr

oc
es

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 pr
oc

es
s o

f 
gly

co
lys

is?
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6.
3.

3 
	K

re
b’

s C
yc

le
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 k
re

b’
s c

yc
le

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s t
he

 co
nc

ep
t o

f 
kr

eb
’s 

cy
cle

.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Vi
de

o o
n k

reb
’s 

cy
cle

 
pro

ce
ss.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

kr
eb

’s 
cy

cle
?

6

b)
	

de
sc

rib
e 

th
e 

fa
te

 
of

 p
yr

uv
ic

 a
ci

d 
un

de
r a

er
ob

ic
 

an
d 

an
ae

ro
bi

c 
re

sp
ira

tio
n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 fa

te 
of

 py
ru

vic
 

ac
id 

un
de

r a
ero

bic
 an

d 
an

ae
ro

bic
 re

sp
ira

tio
n.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

ple
na

ry
 di

sc
us

ion
 on

 fa
te 

of
 py

ru
vic

 ac
id 

un
de

r 
ae

ro
bic

 an
d a

na
ero

bic
 

res
pir

ati
on

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 fa
te 

of
 

py
ru

vic
 ac

id 
un

de
r 

ae
ro

bic
 an

d a
na

ero
bic

 
res

pir
ati

on
?

c)
	

ex
pl

ai
n 

th
e 

ev
en

ts
 

of
 th

e 
el

ec
tro

n 
tra

ns
po

rt 
ch

ai
n 

in
 

th
e 

fo
rm

at
io

n 
of

 
AT

P.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e a
 ch

art
 sh

ow
ing

 
ele

ctr
on

 tr
an

sp
or

t c
ha

in 
an

d 
dis

cu
ss 

the
 fo

rm
ati

on
 of

 A
TP

.

•	
Ch

art
s

•	
Vi

de
o c

lip
s

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ev

en
ts 

of
 

the
 el

ec
tro

n t
ran

sp
or

t 
ch

ain
 in

 th
e f

or
ma

tio
n 

of
 A

TP
?



62 63

T
O

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
A

T
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
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d)
	

co
m

pu
te

 th
e 

to
ta

l 
yi

el
d 

of
 A

TP
 w

he
n 

gl
uc

os
e 

re
sp

ire
d 

ae
ro

bi
ca

lly
 a

nd
 

an
ae

ro
bi

ca
lly

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rt 
sh

ow
ing

 
ele

ctr
on

 tr
an

sp
or

t c
ha

in 
an

d c
om

pu
te 

the
 to

tal
 

yie
ld 

of
 A

TP
 w

he
n g

luc
os

e 
is 

res
pir

ed
 ae

ro
bic

all
y a

nd
 

an
ae

ro
bic

all
y.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
dis

cu
sio

n o
n t

ota
l 

yie
ld 

of
  A

TP
 du

rin
g 

ae
ro

bic
 an

d a
n a

ero
bic

 
res

pir
ati

on
.

•	
Ch

art
s

•	
Vi

de
o c

lip
s o

n t
he

 
ele

cti
on

 tr
an

sp
ort

 ch
ain

.

Is 
the

 st
ud

en
t a

ble
 to

 
co

mp
ute

 th
e t

ota
l y

iel
d 

of
 A

TP
 w

he
n g

luc
os

e i
s 

res
pir

ed
 ae

ro
bic

all
y a

nd
 

an
ae

ro
bic

all
y?

e)
	

ou
tli

ne
 th

e 
re

sp
ira

to
ry

 
pa

th
w

ay
 u

si
ng

 
lip

id
s a

nd
 p

ro
te

in
.

(i)
	S

tud
en

ts 
to 

se
arc

h 
inf

or
ma

tio
n o

n r
es

pir
ato

ry
 

pa
thw

ay
 us

ing
 li

pid
s a

nd
 

pr
ote

in 
su

bs
tra

tes
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
res

pir
ato

ry
 pa

thw
ay

 us
ing

 
lip

id 
an

d p
ro

tei
n.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 th
e r

es
pir

ato
ry

 
pa

thw
ay

 us
ing

 li
pid

s 
an

d p
ro

tei
n s

ub
str

ate
?
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O
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6.
3.

4 
	B

as
al

 M
et

ab
ol

ic
 ra

te
 

(B
M

R
).

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
m

ea
ni

ng
 o

f B
M

R
.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 br
ain

sto
rm

 
on

 th
e m

ea
nin

g o
f b

as
al 

me
tab

oli
c r

ate
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
the

 m
ea

nin
g o

f b
as

al 
me

tab
oli

c r
ate

.

•	
Ch

art
s

•	
Di

ag
ram

s o
n b

asa
l 

me
tab

oli
c r

ate
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ea
nin

g o
f 

BM
R?

2

b)
	

de
sc

rib
e 

th
e 

fa
ct

or
s 

w
hi

ch
 

ca
us

e 
va

ria
tio

n 
of

 th
e 

B
M

R
 o

f a
n 

in
di

vi
du

al
.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 to

 di
sc

us
s f

ac
tor

s 
wh

ich
 ca

us
e v

ari
ati

on
 in

 
Ba

sa
l M

eta
bo

lic
 R

ate
 am

on
g 

or
ga

nis
ms

 (i
nd

ivi
du

al)
.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 fa
cto

rs 
wh

ich
 ca

us
e v

ari
ati

on
 

of
 th

e B
M

R 
of

 an
 

ind
ivi

du
al?

7.
0 

	
R

E
G

U
L

AT
IO

N
 

(H
O

M
E

O
ST

A
SI

S)

7.
1 

	
C

on
ce

pt
 o

f R
eg

ul
at

io
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
 

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 (r

eg
ul

at
io

n)
   

ho
m

eo
st

as
is

.

Th
e t

ea
ch

er 
to 

lea
d p

len
ary

 
dis

cu
ssi

on
 on

 th
e c

on
ce

pt 
of

 
ho

me
os

tas
is 

cit
ing

 ex
am

ple
s o

f 
the

ir 
ex

pe
rie

nc
es

 (h
ot 

da
y a

nd
 

co
ld 

da
y)

.

•	
Ch

art
s

•	
Gr

ap
hs

 on
 ho

me
os

tat
ic 

me
ch

an
ism

.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 

co
nc

ep
t o

f r
eg

ula
tio

n 
(h

om
eo

sta
sis

)?

2

b)
	

id
en

tif
y 

co
m

po
ne

nt
s 

of
 h

om
eo

st
at

ic
 

m
ec

ha
ni

sm
.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
wi

th 
ex

am
ple

s t
he

 m
ajo

r 
co

mp
on

en
ts 

of
 ho

me
os

tat
ic 

me
ch

an
ism

.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 co
mp

on
en

ts 
of

 ho
me

os
tat

ic 
me

ch
an

ism
?
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c)
	

ex
pl

ai
n 

th
e 

fe
ed

ba
ck

 
m

ec
ha

ni
sm

 o
f 

ho
m

eo
st

at
ic

 
co

nt
ro

l.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 in

 gr
ou

ps
 to

 
dis

cu
ss 

wi
th 

ex
am

ple
s t

he
 

fee
db

ac
k m

ec
ha

nis
m 

of
 

ho
me

os
tat

ic 
co

ntr
ol.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 fe
ed

ba
ck

me
ch

an
ism

 of
 

ho
me

os
tat

ic 
co

ntr
ol?

7.
2 

	
Te

m
pe

ra
tu

re
 

R
eg

ul
at

io
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f b

od
y 

te
m

pe
ra

tu
re

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
the

 m
ea

nin
g a

nd
 im

po
rta

nc
e o

f 
bo

dy
 te

mp
era

tur
e.

•	
Ch

art
s

•	
M

od
els

.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 co
nc

ep
t o

f 
bo

dy
 te

mp
era

tur
e?

3

b)
	

de
sc

rib
e 

th
e 

m
ec

ha
ni

sm
 o

f 
te

m
pe

ra
tu

re
 

re
gu

la
tio

n 
in

 
en

do
th

er
m

s.

(i)
	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
me

ch
an

ism
 of

 te
mp

era
tur

e 
reg

ula
tio

n i
n e

nd
oth

erm
s.

(ii
)	W

ith
 re

fer
en

ce
 to

 sp
ec

ifi
c 

ex
am

ple
s o

f e
nd

oth
erm

s 
stu

de
nts

 in
 gr

ou
ps

 to
 

de
sc

rib
e t

he
 m

ec
ha

nis
m 

of
 

tem
pe

rat
ur

e r
eg

ula
tio

n.

•	
Di

ag
ram

s
•	

Ph
oto

gra
ph

s   
     

     
     

     
     

 
sh

ow
ing

 re
sp

on
se 

to 
ch

an
ge

s i
n t

em
pe

rat
ure

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 m
ec

ha
nis

m 
of

 te
mp

era
tur

e 
reg

ula
tio

n i
n 

en
do

the
rm

s?
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c)
	

ex
pl

ai
n 

th
e 

ro
le

 o
f 

th
e 

hy
po

th
al

am
us

 
in

 te
m

pe
ra

tu
re

 
re

gu
la

tio
n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
dis

cu
ss 

the
 ro

le 
of

 hy
po

tha
lam

us
 in

 
tem

pe
rat

ur
e r

eg
ula

tio
n a

nd
 

giv
e e

xa
mp

les
 ta

ke
n f

ro
m 

da
ily

 li
fe 

ex
pe

rie
nc

es
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

  
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

eff
ec

ts 
of

 ov
erh

ea
tin

g a
nd

 
ov

erc
oo

lin
g o

f m
am

ma
lia

n 
bo

dy
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ro

le 
of

 
the

 hy
po

tha
lam

us
 in

 
tem

pe
rat

ur
e r

eg
ula

tio
n?

d)
	

Ex
pl

ai
n 

ad
ap

tio
n 

of
 m

am
m

al
s 

to
 c

ol
d 

an
d 

ho
t c

lim
at

ic
 

co
nd

iti
on

s.

(i)
	U

sin
g g

uid
ing

 qu
es

tio
ns

 
stu

de
nts

 to
 di

sc
us

s 
on

 ge
ne

ral
 fe

atu
res

 
of

 m
am

ma
ls 

liv
ing

 in
 

co
ld 

an
d h

ot 
cli

ma
tic

 
co

nd
iti

on
s.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
ad

ap
tat

ion
 of

 m
am

ma
ls 

to 
co

ld 
an

d h
ot 

cli
ma

tic
 

co
nd

iti
on

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

ad
ap

tat
ion

 of
 

ma
mm

als
 co

ld 
an

d h
ot 

cli
ma

tic
 co

nd
iti

on
?
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7.
3 

	
Ex

cr
et

io
n

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
id

en
tif

y 
m

aj
or

  
ex

cr
et

or
y 

pr
od

uc
ts

 
in

 v
er

te
br

at
es

.

Us
ing

 qu
es

tio
ns

 an
d a

ns
we

rs 
the

 te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
ide

nti
fy

 ex
cre

tor
y p

ro
du

cts
 an

d 
dis

cu
ss 

the
ir 

na
tur

e a
nd

 so
ur

ce
.

•	
Di

ag
ram

s
•	

Ch
art

s
•	

M
od

els
•	

Ph
oto

gra
ph

s.

Is 
the

 st
ud

en
t a

ble
 

to 
ide

nti
fy

 th
e m

ajo
r 

ex
cre

tor
y p

ro
du

cts
 in

 
ve

rte
br

ate
s?

4

b)
	

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

 th
e 

m
am

m
al

ia
n 

ne
ph

ro
n.

(i)
	S

tud
en

ts 
to 

se
arc

h 
inf

or
ma

tio
n f

ro
m 

bo
ok

s/
lib

rar
y/i

nte
rn

et 
on

 
str

uc
tur

e a
nd

 ro
le 

of
 

dif
fer

en
t p

art
s o

f n
ep

hr
on

.
(ii

)	S
tud

en
t t

o d
isc

us
s 

str
uc

tur
e a

nd
 ro

les
 of

 
dif

fer
en

t p
art

s o
f t

he
 

ma
mm

ali
an

 ne
ph

ro
n.

(ii
i)	 

St
ud

en
ts 

 to
 dr

aw
 aw

ell
 

lab
ell

ed
 di

ag
ram

  o
f 

ma
mm

ali
an

 ne
ph

ro
n.

•	
Ch

art
s

•	
M

od
el 

of 
a k

idn
ey

•	
Di

ag
ram

s  
•	

Th
e i

nte
rne

t.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 
the

 m
am

ma
lia

n
ne

ph
ro

n?

c)
	

ou
tli

ne
 th

e 
m

ec
ha

ni
sm

 o
f 

fo
rm

at
io

n 
an

d 
re

m
ov

al
 o

f u
re

a 
in

 
m

am
m

al
s.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
dia

gr
am

s/c
ha

rts
/ m

od
els

 an
d 

dis
cu

ss 
the

 fo
rm

ati
on

 an
d 

rem
ov

al 
of

 ur
ea

 in
 m

am
ma

ls.

•	
M

od
els

•	
Ph

oto
gra

ph
s

•	
Di

ag
ram

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 th
e m

ec
ha

nis
m 

of
 fo

rm
ati

on
 an

d 
rem

ov
al 

of
 ur

ea
 in

 
ma

mm
als
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d)
	

ex
pl

ai
n 

th
e 

co
m

m
on

 
di

so
rd

er
s o

f t
he

 
ur

in
ar

y 
sy

st
em

 in
 

hu
m

an
s.

(i)
	T

he
 te

ac
he

r t
o i

nv
ite

 a 
gu

es
t s

pe
ak

er 
(m

ed
ica

l 
pe

rso
nn

el)
 to

 ta
lk 

on
 

co
mm

on
 di

so
rd

ers
 of

 th
e 

ur
ina

ry
 sy

ste
m 

in 
hu

ma
n 

be
ing

s.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s o
n 

the
 ef

fec
t a

nd
 pr

ev
en

tio
n 

of
 co

mm
on

 di
so

rd
ers

 of
 

ur
ina

ry
 sy

ste
ms

 in
 hu

ma
n 

be
ing

s

•	
Ch

art
s

•	
Ph

oto
gra

ph
s

•	
Re

so
urc

e p
ers

on
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

mm
on

 
dis

or
de

rs 
of

 th
e u

rin
ary

 
sy

ste
m 

in 
hu

ma
n 

be
ing

s?

7.
4 

	
O

sm
or

eg
ul

at
io

n.
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

m
ec

ha
ni

sm
 o

f 
os

m
or

eg
ul

at
io

n 
in

 m
ar

in
e 

el
as

m
ob

ra
nc

he
s.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
, 

stu
de

nts
 in

 gr
ou

ps
 to

 di
sc

us
s 

the
 m

ec
ha

nis
m 

an
d i

mp
or

tan
ce

 
of

 os
mo

reg
ula

tio
n i

n m
ari

ne
 

ela
sm

ob
ran

ch
es

.

•	
Di

ag
ram

s
•	

Ph
oto

gra
ph

s
•	

Ch
art

s s
ho

wi
ng

 
the

 m
ec

ha
nis

m 
of 

os
mo

reg
ula

tio
n i

n fi
sh

 
an

d m
am

ma
ls.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 m
ec

ha
nis

m 
of

 os
mo

reg
ula

tio
n i

n 
ma

rin
e e

las
mo

br
an

ch
es

4
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b)
	

de
sc

rib
e 

m
ec

ha
ni

sm
 o

f 
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m
or

eg
ul

at
io

n 
in

 
M

am
m

al
s.

(i)
	S

tud
en

ts 
to 

se
arc

h 
inf

or
ma

tio
n o

n t
he

 
me

ch
an

ism
s o

f 
os

mo
reg

ula
tio

n i
n 

ma
mm

als
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n 

on
 m

ec
ha

nis
m 

of
 

os
mo

reg
ula

tio
n i

n 
M

am
ma

ls.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e m
ec

ha
nis

m 
of

 os
mo

reg
ula

tio
n i

n 
M

am
ma

ls?

c)
	

de
sc

rib
e 

th
e 

co
un

te
r c

ur
re

nt
 

m
ul

tip
lie

r s
ys

te
m

 
in

 th
e 

lo
op

 o
f 

H
en

le
.

(i)
	T

he
 te

ac
he

r t
o l

ea
d 

dis
cu

ssi
on

 on
 th

e m
ea

nin
g 

an
d r

ole
 of

 co
un

ter
 cu

rre
nt 

mu
lti

pli
er 

sy
ste

m 
in 

the
 

loo
p o

f H
en

le.
(ii

)	S
tud

en
ts 

to 
de

sc
rib

e t
he

 
co

un
ter

 cu
rre

nt 
mu

lti
pli

er 
sy

ste
m 

in 
the

 lo
op

 of
 

He
nle

.

Ch
art

s s
ho

wi
ng

 th
e l

oo
p 

of
 H

en
le.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e t
he

 ro
le 

of
 co

un
ter

 cu
rre

nt 
mu

lti
pli

er 
sy

ste
m 

in 
the

 
loo

p o
f H

en
le?

d)
	

de
sc

rib
e 

ho
rm

on
al

 
co

nt
ro

l o
f 

os
m

or
eg

ul
at

io
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

thr
ou

gh
 qu

es
tio

ns
 an

d a
ns

we
rs 

to 
dis

cu
ss 

ho
rm

on
al 

co
ntr

ol 
of

 
os

mo
reg

ula
tio

n.

Is 
the

 st
ud

en
t 

ab
le 

to 
de

sc
rib

e 
ho

rm
on

al 
co

ntr
ol 

of
 

os
mo

reg
ula

tio
n?
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e)
	

ou
tli

ne
 v

ar
io

us
 

w
ay

s b
y 

w
hi

ch
 

m
am

m
al

s a
re

 
ad

ap
te

d 
to

 a
rid

 
an

d 
se

m
i- 

ar
id

 
co

nd
iti

on
s.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

en
vir

on
me

nta
l c

ha
lle

ng
es

 
fac

ing
 m

am
ma

ls 
(fo

cu
sin

g 
on

 ar
id 

an
d s

em
i- 

ari
d 

co
nd

iti
on

s) 
an

d h
ow

 
ma

mm
als

 ha
ve

 be
en

 ab
le 

to 
co

pe
 w

ith
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
ad

ap
tat

ion
s o

f m
am

ma
ls 

to 
ari

d c
on

dit
ion

s.

Pi
ctu

res
 to

 sh
ow

 se
mi

 – 
ari

d a
nd

 ar
id 

are
as

.
Is 

the
 st

ud
en

t a
ble

 to
 

ou
tli

ne
 va

rio
us

 w
ay

s 
by

 w
hic

h m
am

ma
ls 

are
 ad

ap
ted

 to
 ar

id 
an

d 
se

mi
-ar

id 
co

nd
iti

on
s?
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FORM SIX

Class Level Competences
By the end of Form Six the student should have the ability to:

a)	 demonstrate skills on preparation and use of biological specimens for microscopic 
observations; 

b)	 use scientific procedures and practical skills in studying biology;
c)	 demonstrate appropriate use of biological knowledge, concepts, principles 

and skills  in relation to physiological, anatomical, ecological and evolutionary 
processes;

d)	 perform simple breeding experiment with garden pea and fruit fly to show how 
characters are inherited;

e)	 use Information and Computer Technology to access and generate biological 
information;

f)	 use proper spoken and written English language in communicating biological 
information for example in writing projects;

g)	 demonstrate an understanding of contemporary biological and health related 
issues;

h)	 demonstrate appropriate use of genetic principles to improve animal and crop 
production.

Class Level Objectives
By the end of Form Six course the student should be able to:

a)	 explore the relationship between mitosis and growth patterns in organisms;
b)	 develop practical skills in studying growth processes, genetics, evolution and 

ecology;
c)	 analyse the relationship between meiosis, the process of gamete formation and 

reproduction; 
d)	 explore the origin of life, evolution of new species and evidences which support 

organic evolution;
e)	 appreciate the use of principles of genetics in improving animals and plant breeds.
f)	 dissect plants (flowers, stems and roots), animals (cockroach, frog/toad and mice) 

and conduct biochemical tests;
g)	 utilize various ICT facilities to search and generate biological information;
h)	 apply appropriate biological skills in managing health related problems such as HIV/

AIDS, reproduction and genetical disorders.
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1.
0 

	
T

R
A

N
SP

O
R

TA
T

IO
N

1.
1 

	
Tr

an
sp

or
ta

tio
n 

in
 p

la
nt

s.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 

be
 ab

le 
to:

a)
	

id
en

tif
y 

va
sc

ul
ar

 
tis

su
es

 in
 p

la
nt

s.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e t
he

 st
ru

ctu
res

 of
 

Va
sc

ula
r/ 

co
nd

uc
tin

g t
iss

ue
s 

us
ing

 ch
art

s/d
iag

ram
/pi

ctu
re/

 
mi

cro
sc

op
e s

lid
es

.

•	
M

icr
os

co
pe

s s
lid

es
•	

M
icr

os
co

pe
•	

Ch
art

s
•	

Di
ag

ram
s s

ho
wi

ng
 

va
scu

lar
 tis

su
es.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 va
sc

ula
r t

iss
ue

s 
in 

pla
nts

?

3

b)
	

de
sc

rib
e 

va
sc

ul
ar

 
tis

su
es

 in
 p

la
nt

s 
an

d 
ho

w
 th

ey
 a

re
 

ad
ap

te
d 

to
 th

ei
r 

fu
nc

tio
n.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
, 

stu
de

nts
 to

 di
sc

us
s i

n g
ro

up
s 

an
d p

res
en

t i
n a

 pl
en

ary
 

se
ssi

on
 th

e a
da

pta
tio

n o
f 

va
sc

ula
r t

iss
ue

s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e v
as

cu
lar

 ti
ssu

e 
in 

pla
nts

 an
d h

ow
 th

ey
 

are
 ad

ap
ted

 to
 th

eir
 

fu
nc

tio
n?

c)
	

di
st

in
gu

is
h 

be
tw

ee
n 

pa
ss

iv
e 

an
d 

ac
tiv

e 
tra

ns
po

rt 
in

 p
la

nt
s.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 di

ffe
ren

ce
s b

etw
ee

n 
pa

ssi
ve

 an
d a

cti
ve

 
tra

ns
po

rt.
(ii

)	T
he

 te
ac

he
r t

o l
ea

ple
na

ry
 

dis
cu

ssi
on

 on
 pa

ssi
ve

 an
d  

ac
tiv

e t
ran

sp
or

t i
n p

lan
ts.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
pa

ssi
ve

 an
d a

cti
ve

 
tra

ns
po

rt 
in 

pla
nts

?
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1.
1.

1 
	M

ov
em

en
t o

f m
at

er
ia

ls
 

ac
ro

ss
 th

e 
ro

ot
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
pa

th
s 

of
 m

ov
em

en
t o

f 
w

at
er

 a
nd

 m
in

er
al

 
sa

lts
 a

cr
os

s t
he

 
ro

ot
 (s

ym
pl

as
m

ic
, 

va
cu

ol
ar

 a
nd

 
ap

op
la

sm
ic

).

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e c

ha
rts

 
/di

ag
ram

s/ 
sh

ow
ing

 
mo

ve
me

nt 
 of

 w
ate

r 
an

d m
ine

ral
 sa

lts
 ac

ro
ss 

the
 ro

ot 
an

d d
isc

us
s 

mo
ve

me
nt 

of
 w

ate
r a

nd
 

mi
ne

ral
 sa

lts
  a

cro
ss 

the
 

ro
ot.

 
(ii

)	U
sin

g g
uid

ing
 qu

es
tio

ns
, 

stu
de

nts
 to

 de
 sc

rib
e t

he
 

sy
mp

las
mi

c, 
va

cu
ola

r a
nd

 
ap

op
las

mi
c p

ath
wa

y.

Di
ag

ram
/ch

art
s s

ho
wi

ng
 

mo
ve

me
nt 

of
 w

ate
r a

nd
 

mi
ne

ral
 sa

lts
 ac

ro
ss 

the
 

ro
ot.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e p
ath

s o
f 

mo
ve

me
nt 

of
 w

ate
r a

nd
 

mi
ne

ral
 sa

lts
 ac

ro
ss 

the
 ro

ot 
(sy

mp
las

mi
c, 

va
cu

ola
r a

nd
 

ap
op

las
mi

c?
)

3

b)
	

ex
pl

ai
n 

th
e 

ro
le

  
of

 C
as

pa
ria

n 
st

rip
.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

ch
art

/di
ag

ram
/pi

ctu
re 

an
d d

isc
us

s t
he

 ro
le 

of
 

ca
sp

ari
an

 st
rip

(ii
)	S

tud
en

ts 
to 

dr
aw

 th
e 

ca
sp

ari
an

 st
rip

.

•	
Ch

art
s

•	
Pic

tur
e

•	
Di

ag
ram

•	
M

icr
os

co
pe

 
•	

M
icr

os
co

pe
 sl

ide
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ro

le 
of

 
Ca

sp
ari

an
 st

rip
?
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1.
1.

2 
	U

pw
ar

d 
m

ov
em

en
t o

f 
w

at
er

 a
nd

 m
in

er
al

 sa
lts

.
By

 th
e e

nd
 of

 th
is 

su
b-

 
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
pa

th
 o

f 
up

w
ar

d 
tra

ns
po

rt 
of

 w
at

er
 a

nd
 

m
in

er
al

 sa
lts

.

St
ud

en
ts 

in 
gr

ou
ps

 us
ing

 
gu

idi
ng

 qu
es

tio
ns

 to
 di

sc
us

s 
the

 pa
th 

of
 up

wa
rd

 m
ov

em
en

t 
of

 w
ate

r a
nd

 m
ine

ral
 sa

lts
.

•	
Be

ak
er

•	
Tr

an
sp

are
nt 

pla
sti

c t
ub

e
•	

Se
ed

lin
gs

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 pa

th 
of

 
up

wa
rd

 tr
an

sp
or

t o
f 

wa
ter

 an
d m

ine
ral

 sa
lts

?

6

b)
	

de
sc

rib
e 

th
e 

fo
rc

es
 g

ov
er

ni
ng

 
th

e 
up

w
ar

d 
m

ov
em

en
t o

f 
w

at
er

 a
nd

 m
in

er
al

 
sa

lts
.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 pe
rfo

rm
 an

 
ex

pe
rim

en
t o

n c
ap

ill
ari

ty.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n 

fo
rce

s g
ov

ern
ing

 up
wa

rd
 

mo
ve

me
nt 

of
 w

ate
r a

nd
 

mi
ne

ral
 sa

lts
 (c

ap
ill

ari
ty,

 
ro

ot 
pr

es
su

re 
an

d 
tra

ns
pir

ati
on

 pu
ll)

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 fo
rce

s 
go

ve
rn

ing
 th

e u
pw

ard
 

mo
ve

me
nt 

of
 w

ate
r a

nd
 

mi
ne

ral
 sa

lts
?

c)
	

ou
tli

ne
 th

e 
m

ec
ha

ni
sm

 o
f 

st
om

at
a 

op
en

in
g 

an
d 

cl
os

in
g 

(b
as

in
g 

on
 

O
sm

ot
ic

 p
re

ss
ur

e 
di

ffe
re

nc
es

 
th

eo
ry

).

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

n 
ex

pe
rim

en
t o

f o
pe

nin
g 

an
d c

los
ing

 of
 st

om
ata

.

•	
Le

af 
e.g

 C
om

me
lin

a
•	

M
icr

os
co

pe
 sl

ide
•	

Sl
ide

 co
ve

r
•	

Ch
art

s s
ho

wi
ng

 
op

en
in

g 
an

d 
clo

sin
g 

of
 st

om
ata

.

Is 
the

 st
ud

en
t a

ble
 to

 
ou

tli
ne

 th
e m

ec
ha

nis
m 

of
 st

om
ata

 op
en

ing
 

an
d c

los
ing

 (b
as

ing
 

on
 O

sm
oti

c p
res

su
re 

dif
fer

en
ce

s t
he

or
y)

?
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E
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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

(ii
)	S

tud
en

ts 
to 

dis
cu

ss 
in 

gr
ou

ps
 th

e m
ec

ha
nis

m 
of

 
clo

sin
g a

nd
 op

en
ing

 of
 

sto
ma

ta.

d)
	

ex
pl

ai
n 

th
e 

ef
fe

ct
s 

of
 tr

an
sp

ira
tio

n 
in

 
pl

an
ts

.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 th
e e

ffe
cts

 of
 

tra
ns

pir
ati

on
 in

 pl
an

ts.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

eff
ec

ts 
of

 tr
an

sp
ira

tio
n i

n 
pla

nts
.

•	
Ch

art
s

•	
Ph

oto
gra

ph
s

•	
Di

ag
ram

s s
ho

wi
ng

 th
e 

eff
ec

t o
f t

ran
sp

ira
tio

n i
n 

pla
nts

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ef

fec
ts 

of
 

tra
ns

pir
ati

on
 in

 pl
an

ts?

e)
	

di
st

in
gu

is
h 

be
tw

ee
n 

tra
ns

pi
ra

tio
n 

an
d 

gu
ta

tio
n.

Th
e t

ea
ch

er 
to 

gu
ide

 
stu

de
nts

 to
 di

sc
us

s i
n g

ro
up

s 
the

 di
ffe

ren
ce

s b
etw

ee
n 

tra
ns

pir
ati

on
 an

d g
uta

tio
n.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
tra

ns
pir

ati
on

 an
d 

gu
tat

ion
?

1.
1.

3 
	T

ra
ns

lo
ca

tio
n 

of
 

M
an

uf
ac

tu
re

d 
Fo

od
.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 

be
 ab

le 
to:

a)
	

id
en

tif
y 

th
e 

pa
th

 
of

 m
an

uf
ac

tu
re

d 
fo

od
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e c
ha

rt/
dia

gr
am

 
an

d i
de

nti
fy

 th
e p

ath
 of

 
ma

nu
fac

tur
ed

 fo
od

 al
on

g 
ph

loe
m.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Pic
tur

es.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 th
e p

ath
 of

 
ma

nu
fac

tur
ed

 fo
od

?

3
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E
SO

U
R

C
E

S
A

SS
E

SS
M

E
N

T
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U
M

B
E

R
 

O
F 

PE
R

IO
D

S

b)
	

ex
pl

ai
n 

 
m

ec
ha

ni
sm

 o
f 

tra
ns

po
rt 

of
 

m
an

uf
ac

tu
re

d 
fo

od
 m

at
er

ia
ls

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 

to 
vis

ua
liz

e c
ha

rts
/

ill
us

tra
tio

ns
 an

d 
dis

cu
ss 

the
 tr

an
sp

or
t o

f 
ma

nu
fac

tur
ed

 fo
od

 in
 

pla
nts

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
me

ch
an

ism
 of

 tr
an

sp
or

t 
of

 m
an

uf
ac

tur
ed

 fo
od

 in
 

pla
nts

.

•	
M

icr
os

co
pe

•	
Sli

de
s

•	
Pla

nt 
tis

su
es

•	
Di

ag
ram

s
•	

Ch
art

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 m

ec
ha

nis
m 

of
 tr

an
sp

or
t o

f 
ma

nu
fac

tur
ed

 fo
od

 in
 

pla
nts

?

1.
2 

	
Tr

an
sp

or
t i

n 
Ve

rte
br

at
es

.
By

 th
e e

nd
 of

 th
is 

su
b-

 
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 

ca
rd

ia
c 

m
us

cl
es

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

ch
art

s /
dia

gr
am

 /p
ict

ur
es

 
mi

cro
sc

op
e s

lid
es

 of
 

ca
rd

iac
 m

us
cle

 an
d 

dis
cu

ss 
the

ir 
str

uc
tur

es
.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 de
sc

rib
e 

the
 ad

ap
tat

ion
s o

f 
ca

rd
iac

 m
us

cle
s t

o t
he

ir 
fu

nc
tio

ns
.

•	
Ch

art
s

•	
Pic

tur
e

•	
Di

ag
ram

 of
 ca

rdi
ac

 
mu

scl
es

•	
M

icr
os

co
pe

 sl
ide

s
•	

mi
cro

sco
pe

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 st
ru

ctu
re 

of
 ca

rd
iac

 m
us

cle
s a

s 
rel

ate
d t

o t
he

ir 
fu

nc
tio

n?

6
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b)
	

di
st

in
gu

is
h 

be
tw

ee
n 

op
en

 a
nd

 
cl

os
ed

 c
irc

ul
at

or
y 

sy
st

em
s.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/d

iag
ram

/m
icr

os
co

pe
 

sli
de

s a
nd

 di
sc

us
s w

ith
 

ex
am

ple
s, 

op
en

 an
d c

los
ed

 
cir

cu
lat

or
y s

ys
tem

s.

•	
Di

ag
ram

 
•	

Ch
art

s/M
od

els
 sh

ow
ing

 
op

en
 an

d c
los

ed
 

cir
cu

lat
ory

 sy
ste

ms
.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
op

en
 an

d c
los

ed
 

cir
cu

lat
or

y s
ys

tem
s?

c)
	

di
ffe

re
nt

ia
te

 
be

tw
ee

n 
si

ng
le

 
an

d 
do

ub
le

 
ci

rc
ul

at
or

y 
sy

st
em

s.

(i)
	S

tud
en

ts 
vis

ua
liz

e 
ch

art
s/d

iag
ram

 of
 si

ng
le 

an
d d

ou
ble

 ci
rcu

lat
or

y 
sy

ste
ms

 eg
. fi

sh
, h

um
an

 
an

d d
isc

us
s t

he
ir 

dif
fer

en
ce

s.

•	
Di

ag
ram

s 
•	

M
od

els
/C

ha
rts

 sh
ow

ing
 

cir
cu

lat
ory

 sy
ste

ms
 of

 
fis

h a
nd

 hu
ma

n.

Is 
the

 st
ud

en
t a

ble
 to

 
dif

fer
en

tia
te 

be
tw

ee
n 

sin
gle

 an
d d

ou
ble

 
cir

cu
lat

or
y s

ys
tem

s?

d)
	

ex
pl

ai
n 

th
e 

di
ffe

re
nc

es
 

be
tw

ee
n 

fo
et

al
 

an
d 

ad
ul

t b
lo

od
 

ci
rc

ul
at

io
n.

(i)
	S

tud
en

ts 
to 

se
arc

h 
inf

or
ma

tio
n o

n f
oe

tal
 an

d 
ad

ult
 bl

oo
d c

irc
ula

tio
n o

f 
ma

mm
als

.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

ffe
ren

tia
te 

be
tw

ee
n f

oe
tal

 an
d a

du
lt 

blo
od

 ci
rcu

lat
ion

.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

M
od

els
/ch

art
s s

ho
wi

ng
 

foe
tal

 an
d a

du
lt b

loo
d 

cir
cu

lat
ion

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 di

ffe
ren

ce
s 

be
tw

ee
n f

oe
tal

 an
d a

du
lt 

blo
od

 ci
rcu

lat
ion

?
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2.
0 

	
G

R
O

W
T

H
 A

N
D

   
D

E
V

E
L

O
PM

E
N

T

2.
1 

	
M

ito
si

s

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
ev

en
ts

 
th

at
 ta

ke
 p

la
ce

 
du

rin
g 

m
ito

tic
 

st
ag

es
.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ob
se

rv
e s

tag
es

 
of

 m
ito

sis
 in

 ce
lls

.
(ii

)	U
sin

g g
uid

ing
 qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

ps
 to

 
ob

se
rv

e c
ha

rt/
vid

eo
/

dia
gr

am
s a

nd
 di

sc
us

s t
he

 
ev

en
ts 

tha
t t

ak
e p

lac
e 

du
rin

g m
ito

tic
 st

ag
es

.

•	
Ch

art
s

•	
Di

ag
ram

•	
Vi

de
o

•	
M

od
els

 
•	

Fix
ed

 sl
ide

s s
ho

wi
ng

 
ev

en
ts 

tak
ing

 pl
ac

e 
du

rin
g m

ito
tic

 st
ag

es.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 ev

en
ts 

tha
t t

ak
e p

lac
e d

ur
ing

 
mi

tot
ic 

sta
ge

s?

3

b)
	

ill
us

tra
te

 s
ta

ge
s 

of
 m

ito
si

s 
in

 p
la

nt
 

an
d 

an
im

al
 c

el
ls

.

St
ud

en
ts 

to 
ill

us
tra

te 
sta

ge
s o

f 
mi

tos
is 

in 
pla

nt 
an

d a
nim

als
 

ce
lls

.

Is 
the

 st
ud

en
t a

ble
 to

 
ill

us
tra

te 
sta

ge
s o

f 
mi

tos
is 

in 
pla

nt 
an

d 
an

im
al 

ce
lls

?

2.
2 

	
G

ro
w

th
 P

at
te

rn
s

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 

be
 ab

le 
to:

a)
	

de
sc

rib
e 

va
rio

us
 

pa
tte

rn
s o

f g
ro

w
th

 
in

 p
la

nt
s a

nd
 

an
im

al
s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/di

ag
ram

s 
an

d d
isc

us
s v

ari
ou

s 
pa

tte
rn

s o
f g

ro
wt

h i
n 

pla
nts

 an
d a

nim
als

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

ion
 on

 
pa

tte
rn

s o
f g

ro
wt

h i
n 

pla
nts

 an
d a

nim
als

.

Ch
art

s/D
iag

ram
s

sh
ow

ing
 va

rio
us

 pa
tte

rn
s 

of
 gr

ow
th 

in 
pla

nts
 an

d 
an

im
als

.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e v
ari

ou
s 

pa
tte

rn
s o

f g
ro

wt
h i

n 
pla

nts
 an

d a
nim

als
?

2
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R

IO
D

S

b)
	

in
te

rp
re

t v
ar

io
us

 
ty

pe
s 

of
 g

ro
w

th
 

cu
rv

es
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
plo

t a
nd

 in
ter

pr
et 

va
rio

us
 

typ
es

 of
 gr

ow
th 

cu
rv

es
.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 in
ter

pr
et 

gr
ow

th 
cu

rv
es

.

Is 
the

 st
ud

en
t a

ble
 to

 
int

erp
ret

 va
rio

us
 ty

pe
s 

of
 gr

ow
th 

cu
rv

es
?

2.
3 

	
G

ro
w

th
 a

nd
 

D
ev

el
op

m
en

t i
n 

Pl
an

ts

2.
3.

1 
	P

rim
ar

y 
an

d 
se

co
nd

ar
y 

gr
ow

th
 in

 A
ng

io
sp

er
m

s.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
ro

le
 o

f 
ap

ic
al

 m
er

is
te

m
 in

 
pr

im
ar

y 
gr

ow
th

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

 
pr

ac
tic

al 
ob

se
rv

ati
on

 
of

 ap
ica

l m
eri

ste
ma

tic
 

tis
su

e.
(ii

)	S
tud

en
ts 

in 
gr

ou
ps

 to
 

ob
se

rv
e d

iag
ram

/pi
ctu

res
/

vid
eo

 an
d d

isc
us

s a
pic

al 
me

ris
tem

ati
c t

iss
ue

s 
an

d d
isc

us
s i

ts 
ro

les
 in

 
pr

im
ary

 gr
ow

th.

•	
M

icr
os

co
pe

•	
Pr

ep
are

d s
lid

es
•	

Sp
ec

im
en

s o
f 

me
ris

tem
ati

c t
iss

ue
s

•	
Di

ag
ram

s
•	

Re
al 

pla
nts

•	
Ch

art
s s

ho
wi

ng
 

me
ris

tem
ati

c t
iss

ue
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 ro

le 
of

 
ap

ica
l m

eri
ste

m 
in 

pr
im

ary
 gr

ow
th?

4

b)
	

de
sc

rib
e 

th
e 

ro
le

 o
f l

at
er

al
 

m
er

is
te

m
 in

 
se

co
nd

ar
y 

gr
ow

th
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
co

nd
uc

t a
 pr

ac
tic

al 
ob

se
rv

ati
on

 of
 la

ter
al 

me
ris

tem
ati

c t
iss

ue
s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ro
le 

of
 

lat
era

l m
eri

ste
m 

in 
se

co
nd

ary
 gr

ow
th?
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N
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C
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A
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E

SS
M

E
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T
N

U
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B
E

R
 

O
F 

PE
R

IO
D

S

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 

to 
dis

cu
ss 

the
 la

ter
al 

me
ris

tem
ati

c t
iss

ue
 an

d 
its

 ro
les

 in
 se

co
nd

ary
 

gr
ow

th.

c)
	

ex
pl

ai
n 

th
e 

or
ig

in
 o

f l
at

er
al

 
br

an
ch

es
 a

nd
 

la
te

ra
l r

oo
ts

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 vi
sit

 ou
tsi

de
 

en
vir

on
me

nt 
to 

ob
se

rv
e 

rea
l p

lan
ts 

an
d d

isc
us

s 
the

 or
igi

n o
f l

ate
ral

 
br

an
ch

es
 an

d l
ate

ral
 

ro
ots

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 or

igi
n o

f 
lat

era
l b

ran
ch

es
 an

d 
lat

era
l r

oo
ts?

2.
3.

2 
	S

ee
d 

do
rm

an
cy

 a
nd

 
vi

ab
ili

ty
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t o
f s

ee
d 

do
rm

an
cy

 a
nd

 
vi

ab
ili

ty
.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e 

se
ed

s a
nd

 br
ain

sto
rm

 
the

 m
ea

nin
g o

f s
ee

d 
do

rm
an

cy
, v

iab
ili

ty 
an

d 
its

 si
gn

ifi
ca

nc
e.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n 
the

 co
nc

ep
t o

f  
se

ed
 

do
rm

an
cy

 an
d v

iab
ili

ty.

Va
rie

ty 
of

 se
ed

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 co
nc

ep
t 

of
 se

ed
 do

rm
an

cy
 an

d 
via

bil
ity

?

3

b)
	

de
sc

rib
e 

ty
pe

s 
an

d 
ca

us
es

 o
f 

se
ed

 d
or

m
an

cy
.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

ps
 to

 di
sc

us
s 

typ
es

 an
d c

au
se

s o
f s

ee
d 

do
rm

an
cy

.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ty
pe

s o
f 

se
ed

 do
rm

an
cy

 an
d t

he
ir 

ca
us

es
?
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c)
	

su
gg

es
t w

ay
s o

f 
ov

er
co

m
in

g 
se

ed
 

do
rm

an
cy

.

Th
ro

ug
h q

ue
sti

on
s a

nd
 an

sw
ers

 
the

 te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
dis

cu
ss 

in 
a p

len
ary

 se
ssi

on
 

wa
ys

 of
 ov

erc
om

ing
 se

ed
 

do
rm

an
cy

.

Is 
the

 st
ud

en
t a

ble
 

to 
su

gg
es

t w
ay

s o
f 

ov
erc

om
ing

 se
ed

 
do

rm
an

cy
?

d)
	

pr
op

os
e 

fa
ct

or
s 

th
at

 g
ov

er
n 

se
ed

 
vi

ab
ili

ty
.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
an

d p
res

en
ts 

the
 fa

cto
rs 

wh
ich

 
go

ve
rn

 se
ed

 vi
ab

ili
ty.

Is 
the

 st
ud

en
t a

ble
 to

 
pr

op
os

e f
ac

tor
s t

ha
t 

go
ve

rn
 se

ed
 vi

ab
ili

ty?

3.
0 

	
R

E
PR

O
D

U
C

T
IO

N

3.
1 

	
M

ei
os

is
.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ac

co
un

t f
or

 th
e 

ev
en

ts
 w

hi
ch

 
ta

ke
 p

la
ce

 d
ur

in
g 

m
ei

os
is

.

(i)
	S

tud
en

ts 
to 

 ob
se

rv
e c

ha
rts

/ 
dia

gr
am

s/ 
mi

cro
sc

op
ic 

sli
de

s s
ho

wi
ng

 st
ag

es
 of

 
me

ios
is 

in 
pla

nt 
an

d a
nim

al 
ce

lls
.

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

an
d p

res
en

t i
n 

ple
na

ry
 se

ssi
on

 th
e e

ve
nts

 
tha

t t
ak

e p
lac

e d
ur

ing
 

me
ios

is 
in 

pla
nt 

an
d a

nim
al 

ce
lls

.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

M
icr

os
co

pic
 sl

ide
s  

 
sh

ow
ing

 st
ag

es 
of 

me
ios

is.

Is 
the

 st
ud

en
t a

ble
 to

 
ac

co
un

t f
or

 th
e e

ve
nts

 
wh

ich
 ta

ke
 pl

ac
e d

ur
ing

 
me

ios
is 

sta
ge

s?

4

b)
	

ill
us

tra
te

 s
ta

ge
s 

of
 

m
ei

os
is

 in
 p

la
nt

s 
an

d 
an

im
al

 c
el

ls
.

St
ud

en
ts 

to 
ill

us
tra

te 
sta

ge
s o

f 
me

ios
is 

in 
pla

nts
 an

d a
nim

al 
ce

lls
.

Is 
the

 st
ud

en
t a

ble
 to

 
ill

us
tra

te 
sta

ge
s o

f 
me

ios
is 

in 
pla

nts
 an

d 
an

im
al 

ce
lls

?
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c)
	

ex
pl

ai
n 

th
e 

si
gn

ifi
ca

nc
e 

of
 

m
ei

os
is

 in
 se

xu
al

ly
 

re
pr

od
uc

in
g 

or
ga

ni
sm

s.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
sig

nifi
ca

nc
e o

f m
eio

sis
 in

 
se

xu
all

y r
ep

ro
du

cin
g o

rg
an

ism
s.

Is 
the

 st
ud

en
t a

ble
 to

 
giv

e t
he

 si
gn

ifi
ca

nc
e 

of
 M

eio
sis

 in
 se

xu
all

y 
rep

ro
du

cin
g o

rg
an

ism
s?

d)
	

ex
pl

ai
n 

th
e 

si
m

ila
rit

ie
s 

an
d 

di
ffe

re
nc

es
 

be
tw

ee
n 

m
ei

os
is

 
an

d 
m

ito
si

s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/ d

iag
ram

s/ 
mi

cro
sc

op
e s

lid
es

 sh
ow

ing
 

sta
ge

s o
f m

ito
sis

 an
d 

me
ios

is.
(ii

)	U
sin

g g
uid

ing
 qu

es
tio

ns
 

stu
de

nts
 to

 co
mp

are
 an

d 
co

ntr
as

t m
eio

sis
 an

d 
mi

tos
is.

•	
Ch

art
s/ 

dia
gra

ms
 

sh
ow

ing
 m

eio
sis

 an
d 

mi
tos

is 
•	

M
icr

os
co

pic
 sl

ide
s o

n 
me

ios
is 

an
d m

ito
sis

•	
M

icr
os

co
pe

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 si

mi
lar

iti
es

 
an

d d
iff

ere
nc

es
 be

tw
ee

n 
me

ios
is 

an
d m

ito
sis

?

e)
	

re
la

te
 m

ei
os

is
 to

 
ga

m
et

og
en

es
is

 in
 

bo
th

 p
la

nt
s a

nd
 

an
im

al
s.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
stu

de
nts

 in
 gr

ou
ps

 to
dis

cu
ss 

ho
w 

me
ios

is 
rel

ate
s w

ith
 

ga
me

tog
en

es
is 

in
pla

nts
 an

d a
nim

als
.

Is 
the

 st
ud

en
t a

ble
 

to 
rel

ate
 m

eio
sis

 to
 

ga
me

tog
en

es
is 

in 
pla

nts
 

an
d a

nim
als

?
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3.
2 

	
R

ep
ro

du
ct

io
n 

in
 

Pl
an

ts

3.
2.

1 
	F

er
til

iz
at

io
n

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
ev

en
ts

 le
ad

in
g 

to
 

fe
rti

liz
at

io
n.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 

stu
de

nts
 in

 gr
ou

ps
 to

 di
sc

us
s a

nd
 

pr
es

en
t i

n p
len

ary
 se

ssi
on

 th
e 

ev
en

ts 
lea

din
g t

o f
ert

ili
za

tio
n.

•	
Ch

art
s/ 

dia
gra

ms
/ 

sh
ow

ing
 th

e p
roc

ess
 of

 
fer

tili
za

tio
n 

•	
M

icr
os

co
pe

 sl
ide

s 
•	

M
icr

os
co

pe
.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ev
en

ts 
lea

din
g t

o f
ert

ili
za

tio
n?

3

b)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f d
ou

bl
e 

fe
rti

liz
at

io
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 an
d p

res
en

ts 
in 

a p
len

ary
 se

ssi
on

 th
e c

on
ce

pt 
of

 do
ub

le 
fer

til
iza

tio
n a

nd
 it

s 
co

ns
eq

ue
nc

es
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

ts 
of

 
do

ub
le 

fer
til

iza
tio

n?

c)
	

ac
co

un
t f

or
 th

e 
ch

an
ge

s w
hi

ch
 

oc
cu

r i
n 

th
e 

flo
w

er
 

af
te

r f
er

til
iz

at
io

n.

St
ud

en
ts 

to 
ob

se
rv

e
ch

art
s/d

iag
ram

/m
icr

os
co

pe
s 

sli
de

s a
nd

 di
sc

us
 in

 gr
ou

ps
 

the
 ch

an
ge

s w
hic

h l
ea

d t
o t

he
 

fo
rm

ati
on

 of
 fr

uit
.

Ch
art

s s
ho

wi
ng

 ch
an

ge
s 

wh
ich

 oc
cu

r a
fte

r 
fer

til
iza

tio
n

M
icr

os
co

pic
 sl

ide
s 

mi
cro

sc
op

e.

Is 
the

 st
ud

en
t a

ble
 

to 
ac

co
un

t f
or

 th
e 

ch
an

ge
s w

hic
h o

cc
ur

 
in 

the
 fl

ow
er 

aft
er 

fer
til

iza
tio

n?
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3.
2.

2 
	

Fr
ui

t a
nd

 S
ee

d 
D

ev
el

op
m

en
t

By
 th

e e
nd

 of
 th

is 
su

b 
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
ev

en
ts

 
w

hi
ch

 le
ad

 to
 

th
e 

fo
rm

at
io

n 
of

 
en

do
sp

er
m

ic
 a

nd
  

no
n-

en
do

 sp
er

m
ic

 
se

ed
.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

an
d p

res
en

ts 
the

 
fo

rm
ati

on
 of

 en
do

sp
erm

ic 
an

d 
no

n-
 en

do
sp

erm
ic 

se
ed

.

Ch
art

s s
ho

wi
ng

 di
ag

ram
s 

of
 en

do
sp

erm
ic 

an
d n

on
- 

en
do

sp
erm

ic 
se

ed
s.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 

ev
en

ts 
wh

ich
 le

ad
 

to 
the

 fo
rm

ati
on

 of
 

en
do

sp
erm

ic 
an

d n
on

- 
en

do
sp

erm
ic 

se
ed

?

3

3.
2.

3 
	

Li
fe

 C
yc

le
s o

f 
Se

le
ct

ed
 P

la
nt

s
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 a

lte
rn

at
io

n 
of

 
ge

ne
ra

tio
n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
br

ain
sto

rm
 on

 th
e c

on
ce

pt 
of

 al
ter

na
tio

n o
f g

en
era

tio
n.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d p

len
ary

 
dis

cu
ssi

on
 on

 th
e c

on
ce

pt 
of

 al
ter

na
tio

n o
f g

en
era

tio
n.

•	
Ch

art
s

•	
Di

ag
ram

s
•	

Ill
us

tra
tio

ns

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t 
of

 al
ter

na
tio

n o
f 

ge
ne

rat
ion

?

2

b)
	

de
sc

rib
e 

th
e 

ge
ne

ra
liz

ed
 

lif
e 

cy
cl

es
 o

f 
B

ry
op

hy
te

s,
 

Pt
er

id
op

hy
te

s 
an

d 
an

gi
os

pe
rm

s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
vis

ua
liz

e c
ha

rts
/di

ag
ram

 of
 

ge
ne

ral
ize

d l
ife

 cy
cle

s o
f 

Br
yo

ph
yte

s, 
Pt

eri
do

ph
yte

s 
an

d a
ng

ios
pe

rm
s.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e t
he

 
ge

ne
ral

ize
d l

ife
 

cy
cle

s o
f b

ry
op

hy
tes

, 
pte

rid
op

hy
tes

 an
d 

an
gio

sp
erm

s?
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
ge

ne
ral

ize
d l

ife
 cy

cle
 of

 
br

yo
ph

yte
s, 

pte
rid

op
hy

tes
 

an
d a

ng
ios

pe
rm

s.

3.
3 

	
R

ep
ro

du
ct

io
n 

in
 

A
ni

m
al

s

3.
3.

1 
	

M
en

st
ru

at
io

n 
an

d 
O

es
tru

s c
yc

le

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

 
co

nc
ep

t o
f  

m
en

st
ru

at
io

n 
an

d 
O

es
tru

s c
yc

le
.

(i)
	S

tud
en

ts 
to 

br
ain

 st
or

m 
the

 
me

an
ing

 of
 m

en
str

ua
tio

n 
an

d o
es

tru
s c

yc
le.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d 

ple
na

ry
 di

sc
us

sio
n o

n t
he

 
me

an
ing

 an
d i

mp
or

tan
ce

 of
 

me
ns

tru
ati

on
 an

d o
es

tru
s 

cy
cle

.

Ch
art

s s
ho

wi
ng

 
me

ns
tru

ati
on

 an
d o

es
tru

s 
cy

cle
.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t 
of

 m
en

str
ua

tio
n a

nd
 

Oe
str

us
 cy

cle
?

3

b)
	

ill
us

tra
te

s 
th

e 
st

ag
es

 o
f 

m
en

st
ru

al
 a

nd
 

oe
st

ru
s 

cy
cl

e.

St
ud

en
ts 

vis
ua

liz
e c

ha
rts

/
dia

gr
am

/pi
ctu

re/
mo

de
ls

sh
ow

ing
 st

ag
es

 of
 m

en
str

ua
l 

an
d o

es
tru

s c
yc

le 
an

d i
llu

str
ate

 
sta

ge
s o

f m
en

str
ua

l a
nd

 oe
str

us
 

cy
cle

.

Is 
the

 st
ud

en
t a

ble
 to

 
ill

us
tra

tes
 th

e s
tag

es
 of

 
me

ns
tru

al 
an

d O
es

tru
s 

cy
cle

?

c)
	

ex
pl

ai
n 

ho
rm

on
es

 
co

nt
ro

lli
ng

 
m

en
st

ru
al

 a
nd

 
oe

st
ru

s c
yc

le
s.

St
ud

en
ts 

to 
us

e g
uid

ing
 

qu
es

tio
ns

 in
 gr

ou
ps

 to
 

dis
cu

ss 
an

d p
res

en
t h

or
mo

ne
s 

co
ntr

oll
ing

 m
en

str
ua

l a
nd

 
oe

str
us

 cy
cle

 an
d i

ts 
ro

le.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

ho
rm

on
es

 
co

ntr
oll

ing
 m

en
str

ua
l 

an
d o

es
tru

s c
yc

les
?
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R
N
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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

d)
	

di
st

in
gu

is
h 

m
en

st
ru

at
io

n 
fr

om
 

O
es

tru
s c

yc
le

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 di

sc
us

s 
the

 di
ffe

ren
ce

s b
etw

ee
n 

me
ns

tru
ati

on
 an

d o
es

tru
s c

yc
le.

Ch
art

s /
 di

ag
ram

s o
n 

oe
str

us
 an

d m
en

str
ua

l 
cy

cle
.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
me

ns
tru

ati
on

 an
d 

Oe
str

us
 cy

cle
?

3.
3.

2 
	

Fe
rti

liz
at

io
n 

an
d 

Zy
go

te
 

D
ev

el
op

m
en

t i
n 

M
am

m
al

s.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

ev
en

ts
 

w
hi

ch
 c

om
pr

om
is

e 
th

e 
m

ec
ha

ni
sm

 o
f 

fe
rti

liz
at

io
n.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 th
e e

ve
nts

 w
hic

h 
co

mp
ro

mi
se

 m
ec

ha
nis

m 
of

 
fer

til
iza

tio
n.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 di
sc

us
s i

n 
gr

ou
ps

 an
d p

res
en

t i
n 

ple
na

ry
 se

ssi
on

 on
  e

ve
nts

 
wh

ich
 co

mp
ro

mi
se

 
me

ch
an

ism
 of

 fe
rti

liz
ati

on
.

•	
Ch

art
s

•	
Vi

de
o 

•	
M

icr
os

co
pe

 
•	

Fix
ed

 m
icr

os
co

pe
 sl

ide
s 

sh
ow

ing
 m

ec
ha

nis
m 

of 
fer

tili
za

tio
n.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 ev

en
ts 

wh
ich

 co
mp

ro
mi

se
 

the
 m

ec
ha

nis
m 

of
 

fer
til

iza
tio

n?

6

b)
	

ex
pl

ai
n 

th
e 

im
po

rta
nc

e 
of

 
fe

rti
liz

at
io

n.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
 st

ud
en

ts 
to 

dis
cu

ss 
the

 im
po

rta
nc

e o
f 

fer
til

iza
tio

n.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 im

po
rta

nc
e 

of
 fe

rti
liz

ati
on

?

c)
	

de
sc

rib
e 

th
e 

de
ve

lo
pm

en
ta

l 
ch

an
ge

s w
hi

ch
 ta

ke
 

pl
ac

e 
in

 a
 z

yg
ot

e 
up

 to
 g

as
tru

la
 

st
ag

e.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e c

ha
rts

/
sli

de
s/v

ide
o fi

lm
/m

od
els

 
sh

ow
ing

 de
ve

lop
me

nta
l 

ch
an

ge
s w

hic
h t

ak
e p

lac
e i

n 
zy

go
te 

up
 to

 ga
str

ula
.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e t
he

 
de

ve
lop

me
nta

l c
ha

ng
es

 
wh

ich
 ta

ke
 pl

ac
e i

n a
 

zy
go

te 
up

 to
 ga

str
ula

 
sta

ge
?
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C
E

S
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SS
E

SS
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E
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T
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U
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B
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O
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R
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D
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d  

stu
de

nts
 in

 gr
ou

ps
 to

 
dis

cu
ss 

an
d p

res
en

t 
in 

ple
na

ry
 se

ssi
on

 th
e 

de
ve

lop
me

nta
l c

ha
ng

es
 

wh
ich

 ta
ke

 pl
ac

e f
ro

m 
zy

go
te 

to 
ga

str
ula

 st
ag

e.

d)
	

ex
pl

ai
n 

th
e 

em
br

yo
ni

c 
m

em
br

an
es

 a
nd

 
th

ei
r r

ol
es

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
s/c

ha
rts

/
vid

eo
 fi

lm
/m

icr
os

co
pic

 
sli

de
s a

nd
 di

sc
us

s t
he

 
em

br
yo

nic
 m

em
br

an
e a

nd
 

its
 ro

le.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d s
tud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e 

em
br

yo
nic

 m
em

br
an

e a
nd

 
its

 ro
les

.

•	
Ch

art
s 

•	
Di

ag
ram

s 
•	

Vi
de

o
•	

M
icr

os
co

pe
 

•	
Sli

de
s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 em

br
yo

nic
 

me
mb

ran
es

 an
d t

he
ir 

ro
les

?

3.
3.

3 
	

B
irt

h.
By

 th
e e

nd
 of

 th
is 

su
b-

 
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ac

co
un

t f
or

 th
e 

ev
en

ts
 th

at
 le

ad
 

in
to

 b
irt

h.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

ev
en

ts 
tha

t l
ea

d i
nto

 bi
rth

.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s a
nd

 
pr

es
en

t i
n p

len
ary

 se
ssi

on
 

the
 ev

en
ts 

tha
t l

ea
d i

nto
 

bir
th.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ac
co

un
ts 

fo
r t

he
 ev

en
ts 

tha
t l

ea
d i

nto
 bi

rth
?

2
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R
N
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U
R

C
E

S
A

SS
E

SS
M

E
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T
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U
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B
E

R
 

O
F 

PE
R

IO
D

S

b)
	

ex
pl

ai
n 

th
e 

ca
us

es
 

of
 m

ul
tip

le
 b

irt
hs

.
St

ud
en

ts 
in 

gr
ou

ps
 to

 di
sc

us
s 

an
d p

res
en

t i
n p

len
ary

 th
e c

au
se

s 
of

 m
ult

ipl
e b

irt
hs

.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

ex
pla

in 
the

 ca
us

es
 of

 
mu

lti
ple

 bi
rth

s?

3.
3.

4 
	

Li
fe

 C
yc

le
s o

f 
Se

le
ct

ed
 A

ni
m

al
s.

By
 th

e e
nd

 of
 th

is
su

b-
to

pi
c, 

th
e s

tu
de

nt
 

sh
ou

ld
 be

 ab
le 

to
:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 m

et
am

or
ph

os
is

.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e c

ha
rts

/
dia

gr
am

s/p
res

erv
ed

 
sp

ec
im

en
 sh

ow
ing

 
me

tam
or

ph
os

is.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s i
n 

gr
ou

ps
 th

e m
ea

nin
g 

an
d i

mp
or

tan
ce

 of
  

me
tam

or
ph

os
is.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
ex

pla
in 

the
 co

nc
ep

t o
f 

me
tam

or
ph

os
is?

2

b)
	

di
st

in
gu

is
h 

 
be

tw
ee

n 
co

m
pl

et
e 

an
d 

in
co

m
pl

et
e 

m
et

am
or

ph
os

is
.

St
ud

en
ts 

to 
ob

se
rv

e c
ha

rts
/

dia
gr

am
s/p

res
erv

ed
 sp

ec
im

en
s 

of
 se

lec
ted

 an
im

als
 an

d d
isc

us
s 

the
 di

ffe
ren

ce
s b

etw
ee

n 
co

mp
let

e a
nd

 in
co

mp
let

e 
me

tam
or

ph
os

is.

Pr
es

erv
ed

 sp
ec

im
en

s o
f 

se
lec

ted
 an

im
als

.
Is 

the
 st

ud
en

t a
ble

 to
dis

tin
gu

ish
 

be
tw

ee
n c

om
ple

te 
an

d i
nc

om
ple

te 
me

tam
or

ph
os

is?

c)
	

ill
us

tra
te

 th
e 

lif
e 

cy
cl

es
 o

f h
ou

se
fly

, 
co

ck
ro

ac
h,

 to
ad

/
fr

og
 a

nd
 m

ou
se

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts

to 
ill

us
tra

te 
the

 li
fe 

cy
cle

 of
 

ho
us

efl
y, 

toa
d/f

ro
g a

nd
 m

ou
se

.

•	
Pr

ese
rve

d s
pe

cim
en

s
•	

Ch
art

s/d
iag

ram
s s

ho
wi

ng
 

lif
e c

yc
les

 of
 ho

us
efl

y, 
co

ck
roa

ch
es,

 to
ad

/ f
rog

 
an

d m
ou

se.

Is 
the

 st
ud

en
t a

ble
 to

ill
us

tra
te 

the
 li

fe 
cy

cle
 

of
 ho

us
efl

y, 
co

ck
ro

ac
h, 

toa
d/f

ro
g

an
d m

ou
se

?
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4.
0 

	
G

E
N

E
T

IC
S

4.
1 

	
H

er
ed

ita
ry

 M
at

er
ia

ls

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

sh
ow

 th
at

 
he

re
di

ta
ry

 
m

at
er

ia
ls

 a
re

  
lo

ca
te

d 
in

 th
e 

nu
cl

eu
s.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/m

icr
os

co
pe

 
sli

de
s/p

ho
tog

rap
hs

 of
 

he
red

ita
ry

 m
ate

ria
ls.

 
(ii

)	T
he

 te
ac

he
r t

o l
ea

d s
tud

en
ts 

to 
dis

cu
ss 

an
d p

res
en

t i
n 

ple
na

ry
 th

e e
vid

en
ce

 th
at 

he
red

ita
ry

 m
ate

ria
ls 

are
 

loc
ate

d i
n t

he
 nu

cle
us

.

•	
Ch

art
s

•	
M

od
els

•	
M

icr
os

co
pe

 sl
ide

s 
•	

Ph
oto

gra
ph

s  
    

sh
ow

ing
 

he
red

ita
ry 

ma
ter

ial
s.

Is 
the

 st
ud

en
t a

ble
 to

 
sh

ow
 th

at 
he

red
ita

ry
 

ma
ter

ial
s a

re 
loc

ate
d i

n 
the

 nu
cle

us
?

3

b)
	

de
sc

rib
e 

pr
op

er
tie

s 
of

 
ge

ne
tic

 m
at

er
ia

ls
.

St
ud

en
ts 

us
ing

 gu
idi

ng
 qu

es
tio

ns
 

to 
dis

cu
ss 

in 
gr

ou
ps

 an
d p

res
en

t 
in 

ple
na

ry
 se

ssi
on

 th
e g

en
era

l 
pr

op
ert

ies
 of

 ge
ne

tic
 m

ate
ria

ls.

•	
Ch

art
s/m

od
els

/
•	

Vi
de

o s
ho

wi
ng

 ge
ne

tic
 

ma
ter

ial
s.

•	
M

od
els

 of
 D

NA
 an

d 
RN

A.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e p
ro

pe
rti

es
 of

 
ge

ne
tic

 m
ate

ria
ls?

c)
	

en
um

er
at

e 
ty

pe
s o

f 
ge

ne
tic

 m
at

er
ia

ls
.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 
on

 th
e t

yp
es

 of
 ge

ne
tic

 
ma

ter
ial

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n t
yp

es
  

of
  g

en
eti

c m
ate

ria
ls.

Is 
the

 st
ud

en
t a

ble
 to

 
en

um
era

te 
typ

es
 of

 
ge

ne
tic

 m
ate

ria
ls?
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d)
	

de
sc

rib
e 

th
e 

ch
em

ic
al

 
co

m
po

si
tio

n 
of

 
ge

ne
tic

 m
at

er
ia

ls
.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e c

ha
rts

/
dia

gr
am

s/ 
mo

de
ls 

of
 ge

ne
tic

 
ma

ter
ial

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d s
tud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
p a

nd
 

pr
es

en
t i

n p
len

ary
 th

e  
ch

em
ica

l c
om

po
sit

ion
 of

 
ge

ne
tic

 m
ate

ria
ls.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 ch
em

ica
l 

co
mp

os
iti

on
 of

 ge
ne

tic
 

ma
ter

ial
s?

4.
1.

1 
	R

N
A

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
id

en
tif

y 
ty

pe
s o

f 
R

N
A

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
mo

de
ls/

 pi
ctu

res
/ p

ho
tog

rap
h o

f 
ge

ne
tic

 m
ate

ria
ls 

an
d i

de
nti

fy
 

the
 ty

pe
s o

f R
ibo

nu
cle

ic 
Ac

id 
(tR

NA
, r

RN
A 

an
d m

RN
A)

.

•	
M

od
els

•	
Pic

tur
e/ 

vid
eo

,
•	

 Ph
oto

gra
ph

s s
ho

wi
ng

 
typ

es 
of 

RN
A.

Is 
the

 st
ud

en
t a

ble
 to

 
ide

nti
fy

 ty
pe

s o
f R

NA
?

2

b)
	

de
sc

rib
e 

st
ru

ct
ur

e 
of

 e
ac

h 
ty

pe
 o

f 
R

N
A

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e d
iag

ram
/ m

od
el/

 
ph

oto
gr

ap
hs

 of
 st

ru
ctu

res
 of

 
tR

NA
, r

RN
A 

an
d m

RN
A.

(ii
)	T

he
 te

ac
he

r g
uid

e s
tud

en
ts 

to 
dr

aw
 th

e s
tru

ctu
res

 of
 

tR
NA

, r
RN

A 
an

d m
RN

A.

•	
M

od
els

•	
Di

ag
ram

•	
 Ph

oto
gra

ph
s s

ho
wi

ng
 

typ
es 

of 
RN

A.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e s

tru
ctu

res
 of

 
ea

ch
 ty

pe
 of

 R
NA

?
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R
N
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C
E

S
A

SS
E
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U
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B
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O
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D
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4.
1.

2 
	D

N
A

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 D

N
A

 
m

ol
ec

ul
e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e m
od

els
/ p

ict
ur

es
/ 

ph
oto

gr
ap

h o
f g

en
eti

c 
ma

ter
ial

s a
nd

 di
sc

us
s t

he
 

str
uc

tur
e o

f D
NA

 m
ole

cu
le.

(ii
)	S

tud
en

ts 
to 

dr
aw

 st
ru

ctu
re 

of
 D

NA
 m

ole
cu

le.

•	
M

od
els

•	
Di

ag
ram

•	
Ph

oto
gra

ph
 sh

ow
ing

 
DN

A 
mo

lec
ule

.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 st

ru
ctu

re 
of

 
DN

A 
mo

lec
ule

?

6

b)
	

ex
pl

ai
n 

th
e 

m
ec

ha
ni

sm
 o

f 
D

N
A

 re
pl

ic
at

io
n 

an
d 

its
 

si
gn

ifi
ca

nc
e.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e c
ha

rts
/ d

iag
ram

/ 
ph

oto
gr

ap
h o

f D
NA

 an
d 

dis
cu

ss 
the

 m
ec

ha
nis

m 
of

 
DN

A 
rep

lic
ati

on
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d s

tud
en

ts 
to 

dis
cu

ss 
in 

gr
ou

ps
 th

e 
sig

nifi
ca

nc
e o

f D
NA

 
rep

lic
ati

on
.

•	
Ph

oto
gra

ph
/  v

ide
o

•	
M

od
els

 of
 D

NA
.

Is 
th

e s
tu

de
nt

 ab
le 

to
ex

pl
ain

 th
e m

ec
ha

ni
sm

 
of

 D
NA

 re
pl

ic
at

io
n

an
d i

ts 
si

gn
ifi

ca
nc

e?

c)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 g

en
et

ic
 c

od
e.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 an
d p

res
en

t i
n 

ple
na

ry
 se

ssi
on

 th
e m

ea
nin

g a
nd

 
ch

ara
cte

ris
tic

s o
f g

en
eti

c c
od

e.

•	
Ph

oto
gra

ph
•	

M
od

els
•	

Ch
art

s
•	

Di
ag

ram
s  

sh
ow

ing
 th

e 
str

uc
tur

e o
f g

en
eti

c c
od

e.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
ge

ne
tic

 co
de

?
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d)
	

de
sc

rib
e 

th
e 

pr
oc

es
s o

f p
ro

te
in

 
sy

nt
he

si
s.

(i)
	S

tud
en

ts 
to 

ob
se

rv
e c

ha
rts

/
pic

tur
es

/ph
oto

gr
ap

hs
 

sh
ow

ing
 th

e p
ro

ce
ss 

of
 

pr
ote

in 
sy

nth
es

is.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s i
n g

ro
up

s 
an

d p
res

en
t i

n p
len

ary
 th

e 
sta

ge
s o

f p
ro

tei
n s

yn
the

sis
.

•	
Ch

art
s

•	
Pic

tur
es 

Ph
oto

gra
ph

  
sh

ow
ing

 th
e p

roc
ess

 of
 

pro
tei

n s
yn

the
sis

.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 pr

oc
es

s o
f 

pr
ote

in 
sy

nth
es

is?

4.
2 

	
M

en
de

lia
n 

Pr
in

ci
pl

e 
 

of
 In

he
rit

an
ce

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

fa
ct

or
s 

w
hi

ch
 c

on
tri

bu
te

d 
to

 M
en

de
l’s

 
su

cc
es

s i
n 

hi
s b

re
ed

in
g 

ex
pe

rim
en

ts
.

(i)
	S

tud
en

t i
n g

ro
up

s t
o s

ea
rch

 
inf

or
ma

tio
n o

n f
ac

tor
s 

wh
ich

 co
ntr

ibu
ted

 to
 

M
en

de
l’s

 su
cc

es
s i

n h
is 

br
ee

din
g e

xp
eri

me
nts

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d s
tud

en
ts 

to 
pr

es
en

t t
he

ir 
  fi

nd
ing

s i
n 

a p
len

ary
 se

ssi
on

.

M
atu

re 
pe

a o
r b

ea
n p

lan
t.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

fac
tor

s w
hic

h 
co

ntr
ibu

ted
 to

 M
en

de
l’s

 
su

cc
es

s i
n h

is 
br

ee
din

g 
ex

pe
rim

en
ts?

10
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S

b)
	

ca
rr

y 
ou

t 
m

on
oh

yb
rid

 
an

d 
di

hy
br

id
 

ex
pe

rim
en

ts
 to

 
de

m
on

st
ra

te
 

M
en

de
l’s

 1
st
 

an
d 

2nd
 la

w
 o

f 
In

he
rit

an
ce

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 ca
rry

 ou
t 

ex
pe

rim
en

ts 
to 

de
mo

ns
tra

te 
M

en
de

l’s
’ fi

rst
 an

d s
ec

on
d 

law
s o

f I
nh

eri
tan

ce
.

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

M
en

de
l’s

 1s
t  a

nd
 

2n
d L

aw
 of

 In
he

rit
an

ce
 

ba
sin

g o
n o

bs
erv

ati
on

s 
ma

de
 du

rin
g t

he
 

ex
pe

rim
en

ts.

•	
Pe

a p
lan

ts/
 m

aiz
e 

pla
nt

•	
M

aiz
e 

co
b

•	
Vi

de
o 

sh
ow

ing
 

ex
pe

rim
en

ts 
de

mo
ns

tra
tin

g M
en

de
l’s

 
1st an

d 
2nd

 law
s o

f 
inh

eri
tan

ce
.

Is 
the

 st
ud

en
t a

ble
 to

 
ca

rry
 ou

t m
on

oh
yb

rid
 

an
d d

ihy
br

id 
ex

pe
rim

en
ts 

to 
de

mo
ns

tra
te 

M
en

de
l’s

1s
t a

nd
 2n

d l
aw

 of
In

he
rit

an
ce

?

c)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 d

om
in

an
ce

 a
nd

 
re

ce
ss

iv
en

es
s.

(i)
	T

he
 te

ac
he

r t
o o

rg
an

ise
 a 

stu
dy

 vi
sit

 to
 a 

Re
se

arc
h 

ce
ntr

e/i
ns

tit
ute

 to
 ob

se
rv

e 
ex

pr
es

se
d a

nd
 su

pp
res

se
d 

ch
ara

cte
rs 

am
on

g 
or

ga
nis

ms
.

(ii
)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 co

nc
ep

ts 
of

 do
mi

na
nc

e a
nd

 
rec

es
siv

en
es

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t 
of

 do
mi

na
nc

e a
nd

 
rec

es
siv

en
es

s?
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d)
	

Ill
us

tra
te

 a
nd

 
in

te
rp

re
te

 
m

on
oh

yb
rid

 a
nd

 
di

hy
br

id
 c

ro
ss

es
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 m

ea
nin

g o
f 

mo
no

hy
br

id 
an

d d
ihy

br
id 

cro
sse

s.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 il

lus
tra

te 
an

d 
int

erp
ret

 m
on

oh
yb

rid
 an

d 
dih

yb
rid

 cr
os

se
s.

•	
Ch

art
s

•	
Di

ag
ram

s w
hic

h s
ho

ws
 

mo
no

hy
bri

d a
nd

 
dih

yb
rid

 cr
os

ses
.

Is 
the

 st
ud

en
t a

ble
 to

 
ill

us
tra

te 
an

d i
nte

rp
ret

 
mo

no
hy

br
id 

an
d 

dih
yb

rid
 cr

os
se

s?

4.
3 

	
N

on
-M

en
de

lia
n 

In
he

rit
an

ce
.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

in
co

m
pl

et
e 

do
m

in
an

ce
 a

nd
 c

o-
 

do
m

in
an

ce
.

(i)
	T

he
 te

ac
he

r t
o o

rg
an

ise
 

a s
tud

y v
isi

t f
or

 st
ud

en
ts 

to 
ob

se
rv

e e
xp

res
se

d a
nd

 
su

pp
res

se
d c

ha
rac

ter
s 

am
on

g o
rg

an
ism

s.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 ca

rry
 ou

t p
len

ery
 

inc
om

ple
te 

an
d  

    
    

   c
o-

do
mi

na
nc

e c
ro

sse
s.

(ii
i)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
dis

cu
ss 

the
 co

nc
ep

t o
f 

inc
om

ple
te 

do
mi

na
nc

e a
nd

 
co

-d
om

ina
nc

e.

Vi
de

o/ 
ch

art
s s

ho
wi

ng
 

or
ga

nis
ms

 ex
pr

es
sin

g 
inc

om
ple

te 
do

mi
na

nc
e 

an
d c

o-
do

mi
na

nc
e 

ch
ara

cte
rs.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

inc
om

ple
te 

do
mi

na
nc

e 
an

d c
o-

do
mi

na
nc

e?

3
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S

b)
	

de
sc

rib
e 

ge
ne

 
in

te
ra

ct
io

ns
.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 m

ea
nin

g o
f i

nte
rac

tio
ns

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d p
len

ary
 

dis
cu

ssi
on

 on
 th

e m
ea

nin
g 

of
 in

ter
ac

tio
ns

.
(ii

i)	S
tud

en
ts 

to 
ill

us
tra

te 
ge

ne
 

int
era

cti
on

 cr
os

se
s.

•	
Ch

art
s

•	
Ill

us
tra

tio
ns

•	
Di

ag
ram

s.

Is 
the

 st
ud

en
t a

ble
 

to 
de

sc
rib

e g
en

e 
int

era
cti

on
s?

c)
	

ex
pl

ai
n 

w
ith

 
ex

am
pl

es
 m

ul
tip

le
 

al
le

le
 in

he
rit

an
ce

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e i
llu

str
ati

on
s a

nd
 

dis
cu

sso
n  

mu
lti

ple
 al

lel
e 

inh
eri

tan
ce

.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d p
len

ary
 

dis
cu

ssi
on

 m
ult

ipl
e a

lle
le 

inh
eri

tan
ce

.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

wi
th 

ex
am

ple
s 

mu
lti

ple
 al

lel
e 

inh
eri

tan
ce

?

4.
4 

	
M

ut
at

io
n

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 m

ut
at

io
n.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 th
e 

me
an

ing
 of

 m
uta

tio
n.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

me
an

ing
 of

 m
uta

tio
n.

•	
Ch

art
s/V

ide
o s

ho
wi

ng
 

the
 ef

fec
ts 

of 
mu

tat
ion

 in
 

org
an

ism
s

•	
Di

ag
ram

s/ 
vid

eo
/ c

ha
rts

 
sh

ow
ing

 di
ffe

ren
t ty

pe
s 

of 
mu

tat
ion

•	
Ch

art
s /

 vi
de

os
 sh

ow
ing

 
the

  a
dv

an
tag

es 
an

d 
dis

ad
va

nta
ge

s o
f g

en
eti

c 
en

gin
ee

rin
g.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

the
 co

nc
ep

t o
f 

mu
tat

ion
?

2
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S

b)
	

ex
pl

ai
n 

ca
us

es
   

 
an

d 
ef

fe
ct

s 
of

   
m

ut
at

io
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e c

au
se

s 
an

d e
ffe

cts
 of

 m
uta

tio
n i

n 
or

ga
nis

ms
.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
ca

us
es

 an
d 

eff
ec

ts 
of

 m
uta

tio
n?

c)
	

ac
co

un
t f

or
  

di
ffe

re
nt

 ty
pe

s o
f 

m
ut

at
io

n.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 ty

pe
s o

f m
uta

tio
n.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d p

len
ary

 
dis

cu
ssi

on
 on

 ty
pe

s o
f 

mu
tat

ion
.

Is 
the

 st
ud

en
t a

ble
 to

ac
co

un
t f

or
 di

ffe
ren

t 
typ

es
 of

 m
uta

tio
n?

d)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t o

f g
en

et
ic

 
en

gi
ne

er
in

g.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e c

on
ce

pt 
of

 
ge

ne
tic

 en
gin

ee
rin

g.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
ge

ne
tic

 en
gin

ee
rin

g?

e)
	

Ex
pl

ai
n 

m
er

its
   

an
d 

de
m

er
its

 
of

 g
en

et
ic

  
en

gi
ne

er
in

g.

(i)
	S

tud
en

ts 
to 

se
arc

h 
inf

or
ma

tio
n o

n t
he

 m
eri

ts 
an

d d
em

eri
ts 

of
 ge

ne
tic

 
en

gin
ee

rin
g.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

me
rit

s a
nd

 de
me

rit
s o

f 
ge

ne
tic

 en
gin

ee
rin

g.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 m
eri

ts 
an

d 
de

me
rit

s o
f g

en
eti

c 
en

gin
ee

rin
g?
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5.
0 

	
E

V
O

L
U

T
IO

N

5.
1 

	
Th

eo
rie

s o
f t

he
 O

rig
in

 
of

 L
ife

.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

or
ig

in
 

of
 li

fe
.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e p
ho

tog
rap

hs
/

dia
gr

am
s/v

ide
o a

nd
 

dis
cu

ss 
the

 or
igi

n o
f l

ife
 

as
 po

stu
lat

ed
, b

y t
he

or
ies

 
of

 sp
ec

ial
 cr

ea
tio

n, 
sp

on
tan

eo
us

 ge
ne

rat
ion

, 
co

sm
oz

oic
 or

igi
n a

nd
 

na
tur

ali
st 

the
or

y a
nd

 gi
ve

 
ex

am
ple

s.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n 
or

igi
n o

f l
ife

•	
Ph

oto
gra

ph
s

•	
Di

ag
ram

•	
Fil

ms
/vi

de
o w

hic
h s

ho
w 

ev
olu

tio
n o

f  o
rga

nis
ms

.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 or
igi

n o
f 

lif
e?

2

b)
	

ou
tli

ne
 s

tre
ng

th
s 

an
d 

w
ea

kn
es

se
s 

of
  

ea
ch

 th
eo

ry
 o

f t
he

 
or

ig
in

 o
f l

ife
.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
stu

de
nts

 in
 gr

ou
ps

 to
 di

sc
us

s t
he

 
str

en
gth

s a
nd

we
ak

ne
sse

s o
f e

ac
h t

he
or

y o
f t

he
 

or
igi

n o
f l

ife
.

Is 
the

 st
ud

en
t a

ble
 to

ou
tli

ne
 th

e s
tre

ng
ths

 
an

d w
ea

kn
es

se
s o

f e
ac

h 
the

or
y o

f o
rig

in 
of

 li
fe?

5.
2 

	
Th

eo
rie

s o
f O

rg
an

ic
 

Ev
ol

ut
io

n.
By

 th
e e

nd
 of

 th
is

su
b-

top
ic,

 th
e  

stu
de

nt 
sh

ou
ld 

be
 ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

m
ec

ha
ni

sm
 o

f 
or

ga
ni

c 
ev

ol
ut

io
n.

Th
e t

ea
ch

er 
to 

ex
pla

in 
to 

stu
de

nts
 th

e m
ec

ha
nis

m 
of

 
or

ga
nic

 ev
olu

tio
n a

cc
or

din
g 

to 
La

ma
rk

ism
, D

arw
ini

sm
 an

d 
Ne

o-
Da

rw
ini

sm
 th

eo
rie

s a
nd

 
giv

e e
xa

mp
les

 of
 D

arw
in 

an
d 

La
ma

rck
 th

eo
rie

s.

•	
Ph

oto
gra

ph
s

•	
Di

ag
ram

•	
Fil

ms
/vi

de
o w

hic
h s

ho
w 

the
 pr

oc
ess

 of
 ev

olu
tio

n.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 m
ec

ha
nis

m 
of

 or
ga

nic
 ev

olu
tio

n 
ac

co
rd

ing
 to

: 
La

ma
rck

ism
 D

arw
ini

sm
Ne

o-
Da

rw
ini

sm
?

4
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C
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S
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SS
E

SS
M

E
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T
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U
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B
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O
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R
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S

b)
	

gi
ve

 s
tre

ng
th

s 
an

d 
w

ea
kn

es
se

s 
of

 e
ac

h 
th

eo
ry

 o
f 

or
ga

ni
c 

ev
ol

ut
io

n.

Th
e t

ea
ch

er 
to 

gu
ide

stu
de

nts
 to

 di
sc

us
s i

n g
ro

up
s a

nd
 

pr
es

en
t i

n p
len

ary
 th

e s
tre

ng
ths

 
an

d w
ea

kn
es

se
s o

f e
ac

h t
he

or
y 

of
 or

ga
nic

 ev
olu

tio
n.

Is 
the

 st
ud

en
t a

ble
 to

giv
e s

tre
ng

ths
 an

d 
we

ak
ne

sse
s o

f e
ac

h 
the

or
y o

f o
rg

an
ic 

ev
olu

tio
n?

5.
3 

	
Ev

id
en

ce
 fo

r 
Ev

ol
ut

io
n.

5.
3.

1 
	P

al
ae

on
to

lo
gy

.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
id

en
tif

y 
ty

pe
s o

f  
fo

ss
ils

.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e p
ict

ur
es

/ch
art

s o
f 

fo
ssi

ls 
an

d i
de

nti
fy

 th
eir

 
typ

es
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

yp
es

 
of

 fo
ssi

ls.

•	
Pic

tur
es 

•	
Di

ag
ram

s
•	

Ph
oto

gra
ph

s o
f f

os
sil

s 
M

us
eu

ms
 of

 na
tur

al 
his

tor
y.

Is 
the

 st
ud

en
t a

ble
 to

ide
nti

fy
 ty

pe
s o

f 
fo

ssi
ls?

2

b)
	

ex
pl

ai
n 

ho
w

 fo
ss

il 
re

co
rd

s 
su

pp
or

t 
or

ga
ni

c 
ev

ol
ut

io
n.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 vi
sit

 a 
mu

se
um

 
of

 na
tur

al 
his

tor
y t

o 
ob

se
rv

e d
iff

ere
nt 

typ
es

 of
 

fo
ssi

ls.
(ii

)	S
tud

en
ts 

us
ing

 gu
idi

ng
 

qu
es

tio
ns

 to
 di

sc
us

s h
ow

 
fo

ssi
ls 

rec
or

ds
 su

pp
or

t t
he

 
the

or
y o

f o
rg

an
ic 

ev
olu

tio
n.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

ho
w 

fo
ssi

l 
rec

or
ds

 su
pp

or
t t

he
 

the
or

y o
f o

rg
an

ic 
ev

olu
tio

n?
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5.
3.

2 
	

C
om

pa
ra

tiv
e 

M
or

ph
ol

og
y 

an
d 

A
na

to
m

y.

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 a

na
lo

go
us

, 
ho

m
ol

og
ou

s a
nd

 
ve

st
ig

ia
l o

rg
an

s 
as

 a
pp

lie
d 

to
 

ve
rte

br
at

es
 a

nd
 

an
gi

os
pe

rm
s.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

 
pr

ac
tic

al 
ob

se
rv

ati
on

 of
 

ho
mo

log
ou

s, 
an

alo
go

us
 

an
d v

es
tig

ial
 or

ga
ns

 in
 

ve
rte

br
ate

s a
nd

 an
gio

sp
erm

 
(p

ro
tha

lia
 ce

ll 
of

 pi
nu

s, 
po

lle
n g

rai
n, 

fig
wo

rts
, 

sc
ro

fil
an

 fl
ow

er 
sta

me
ns

).
(ii

)	S
tud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e m

ea
nin

g a
nd

 
sig

nifi
ca

nc
e o

f a
na

log
ou

s, 
ho

mo
log

ou
s a

nd
 ve

sti
gia

l 
or

ga
ns

.

•	
M

od
els

•	
Di

ag
ram

s
•	

Ch
art

  S
ho

wi
ng

 
an

alo
go

us
, h

om
olo

go
us

 
an

d v
est

igi
al 

org
an

s 
in 

ve
rte

bra
tes

 an
d 

an
gio

sp
erm

s.

Is 
the

 st
ud

en
t a

ble
 to

 
ex

pla
in 

wi
th 

ex
am

ple
s 

the
 co

nc
ep

t o
f 

an
alo

go
us

, h
om

olo
go

us
 

an
d v

es
tig

ial
 or

ga
ns

 as
 

ap
pli

ed
 to

 ve
rte

br
ate

s 
an

d a
ng

ios
pe

rm
s?

3

b)
	

ju
st

ify
 h

ow
 

ho
m

ol
og

ou
s,

 
an

al
og

ou
s 

an
d 

ve
st

ig
ia

l o
rg

an
s 

su
pp

or
t e

vo
lu

tio
n.

(i)
	S

tud
en

ts 
in 

sm
all

 gr
ou

ps
 to

 
ob

se
rv

e d
isp

lay
ed

 ch
art

s /
dia

gr
am

s a
nd

 di
sc

us
s h

ow
 

ho
mo

log
ou

s, 
an

alo
go

us
 an

d 
ve

sti
gia

l  o
rg

an
s s

up
po

rt 
ev

olu
tio

n.

Is 
the

 st
ud

en
t a

ble
 

to 
jus

tif
y h

ow
 

ho
mo

log
ou

s, 
an

alo
go

us
 

an
d v

es
tig

ial
 or

ga
ns

 
su

pp
or

t e
vo

lut
ion

?
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C
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S
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SS
E

SS
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E
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T
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U
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B
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O
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(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 cl
as

s 
dis

cu
ssi

on
 an

d s
um

ma
riz

e 
ma

in 
po

int
s o

n h
ow

 
ho

mo
log

ou
s, 

an
alo

go
us

 an
d 

ve
sti

gia
l o

rg
an

s s
up

po
rt 

ev
olu

tio
n.

c)
	

di
st

in
gu

is
h 

be
tw

ee
n 

di
ve

rg
en

t 
an

d 
co

nv
er

ge
nt

 
ev

ol
ut

io
n.

St
ud

en
ts 

in 
gr

ou
ps

 to
 vi

su
ali

ze
 

pic
tur

es
 an

d d
isc

us
s t

he
 

dif
fer

en
ce

s b
etw

ee
n d

ive
rg

en
t 

an
d c

on
ve

rg
en

t e
vo

lut
ion

.

Is 
the

 st
ud

en
t a

ble
 to

 
dis

tin
gu

ish
 be

tw
ee

n 
div

erg
en

t a
nd

 
co

nv
erg

en
t e

vo
lut

ion
?

5.
3.

3 
	

C
om

pa
ra

tiv
e 

B
io

ch
em

is
try

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

en
um

er
at

e 
ch

em
ic

al
 

su
bs

ta
nc

es
 

w
hi

ch
 o

cc
ur

s i
n 

ch
lo

ro
ph

yl
l a

nd
 

ha
em

og
lo

bi
n.

Us
ing

 qu
es

tio
ns

 an
d a

ns
we

rs 
the

 te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
ob

se
rv

e c
ha

rts
/ d

iag
ram

s a
nd

 
dis

cu
ss 

the
 ch

em
ica

l s
ub

sta
nc

es
 

wh
ich

 oc
cu

r i
n c

hlo
ro

ph
yll

 an
d 

ha
em

og
lob

in.

•	
Ch

art
s

•	
Di

ag
ram

s s
ho

wi
ng

  
ch

lor
op

hy
ll/ 

ha
em

og
lob

in.

Is 
the

 st
ud

en
t a

ble
 to

 
en

um
era

te 
ch

em
ica

l 
su

bs
tan

ce
s w

hic
h 

oc
cu

r i
n c

hlo
ro

ph
yll

 an
 

ha
em

og
lob

in?

2
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b)
	

de
sc

rib
e 

   
ph

ys
io

lo
gi

ca
l  

pr
oc

es
se

s 
of

 c
om

m
on

 
oc

cu
rr

en
ce

 
am

on
g 

gr
ou

ps
 o

f 
or

ga
ni

sm
s.

Us
ing

 qu
es

tio
ns

 an
d a

ns
we

rs 
the

 te
ac

he
r t

o g
uid

e s
tud

en
ts 

to 
dis

cu
ss 

the
 ph

ys
iol

og
ica

l 
pr

oc
es

se
s o

f c
om

mo
n 

oc
cu

rre
nc

e a
mo

ng
 gr

ou
ps

 of
 

or
ga

nis
ms

.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
 

de
sc

rib
e p

hy
sio

log
ica

l 
pr

oc
es

se
s o

f c
om

mo
n 

oc
cu

rre
nc

e a
mo

ng
 

gr
ou

ps
 of

 or
ga

nis
ms

?

c)
	

ex
pl

ai
n 

ho
w

 
th

e 
si

m
ila

rit
y 

of
 c

he
m

ic
al

 
co

ns
tit

ue
nt

s a
nd

 
ph

ys
io

lo
gi

ca
l 

pr
oc

es
se

s 
am

on
g 

gr
ou

ps
 o

f 
or

ga
ni

sm
s s

up
po

rt 
or

ga
ni

c 
ev

ol
ut

io
n.

Us
ing

 gu
idi

ng
 qu

es
tio

ns
    

  
stu

de
nts

 in
 gr

ou
ps

 to
 ob

se
rv

e 
ch

art
s/d

iag
ram

s a
nd

 di
sc

us
s h

ow
 

the
 ch

em
ica

l c
on

sti
tue

nts
 an

d 
ph

ys
iol

og
ica

l p
ro

ce
sse

s s
up

po
rt 

or
ga

nic
 ev

olu
tio

n.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

ho
w 

the
 

ch
em

ica
l c

on
sti

tue
nts

an
d p

hy
sio

log
ica

l 
pr

oc
es

se
s a

mo
ng

gr
ou

ps
 of

 or
ga

nis
ms

 
su

pp
or

t o
rg

an
ic

ev
olu

tio
n?

5.
3.

4 
	

B
io

ge
og

ra
ph

y.
By

 th
e e

nd
 of

 th
is 

su
b-

 
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
de

sc
rib

e 
th

e 
co

nc
ep

t o
f 

bi
og

eo
gr

ap
hy

.

(i)
	S

tud
en

t t
o b

rai
n s

tor
m 

the
 

me
an

ing
 an

d i
mp

or
tan

ce
 of

 
bio

ge
og

rap
hy

(ii
)	T

he
 te

ac
he

r t
o l

ea
d p

len
ary

 
dis

cu
ssi

on
 on

 th
e c

on
ce

pt 
of

 bi
og

eo
gr

ap
hy

.

•	
Di

ag
ram

s
•	

Ch
art

•	
M

ap
s.

Is 
the

 st
ud

en
t a

ble
 to

 
de

sc
rib

e t
he

 co
nc

ep
t o

f 
bio

ge
og

rap
hy

?

1
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R
N
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E
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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)
	

ex
pl

ai
n 

ho
w

 th
e 

oc
cu

rr
en

ce
 a

nd
 

di
st

rib
ut

io
n 

of
 

or
ga

ni
sm

s 
in

 
oc

ea
ni

c 
is

la
nd

s 
an

d 
co

nt
in

en
ts

 
su

pp
or

t o
rg

an
ic

 
ev

ol
ut

io
n.

St
ud

en
ts 

in 
gr

ou
ps

 to
 ob

se
rv

e 
dia

gr
am

s a
nd

 m
ap

s a
nd

 di
sc

us
s 

ho
w 

oc
cu

rre
nc

e a
nd

 di
str

ibu
tio

n 
of

 or
ga

nis
ms

 in
 oc

ea
nic

 is
lan

ds
 

an
d c

on
tin

en
ts 

su
pp

or
t o

rg
an

ic 
ev

olu
tio

n.

•	
Di

ag
ram

s
•	

Ch
art

s
•	

 M
ap

s.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
ho

w 
the

 
oc

cu
rre

nc
e a

nd
 

dis
tri

bu
tio

n o
f 

or
ga

nis
ms

 in
 oc

ea
nic

 
isl

an
d a

nd
 co

nti
ne

nts
 

su
pp

or
t o

rg
an

ic 
ev

olu
tio

n?

5.
3.

5 
	

Se
le

ct
iv

e 
B

re
ed

in
g

By
 th

e e
nd

 of
 th

is 
su

b-
 

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 se

le
ct

iv
e 

br
ee

di
ng

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 br
ain

sto
rm

 
on

 th
e m

ea
nin

g a
nd

 
im

po
rta

nc
e o

f s
ele

cti
ve

 
br

ee
din

g i
n o

rg
an

ism
s a

nd
 

giv
e e

xa
mp

les
.

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 se
ssi

on
 on

 th
e 

me
an

ing
 an

d i
mp

or
tan

ce
 of

 
se

lec
tiv

e b
ree

din
g.

•	
Di

ag
ram

s
•	

ch
art

s s
ho

wi
ng

 se
lec

tiv
e 

bre
ed

ing
.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

he
 co

nc
ep

t o
f 

se
lec

tiv
e b

ree
din

g?

1

b)
	

de
sc

rib
e 

se
le

ct
iv

e 
br

ee
di

ng
 a

s 
ev

id
en

ce
 fo

r 
or

ga
ni

c 
ev

ol
ut

io
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
ob

se
rv

e d
iag

ram
s a

nd
 di

sc
us

s i
n 

gr
ou

ps
 th

e s
ele

cti
ve

br
ee

din
g a

s e
vid

en
ce

 fo
r o

rg
an

ic 
ev

olu
tio

n.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e s

ele
cti

ve
 

br
ee

din
g a

s e
vid

en
ce

 
fo

r o
rg

an
ic 

ev
olu

tio
n?
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5.
4 

	
Sp

ec
ia

tio
n.

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 sp
ec

ia
tio

n.

(i)
	S

tud
en

ts 
in 

gr
ou

ps
 to

 
ob

se
rv

e p
ict

ur
es

/vi
de

o a
nd

 
dis

cu
ss 

the
 m

ea
nin

g a
nd

 
im

po
rta

nc
e o

f s
pe

cia
tio

n.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 cl

as
s 

dis
cu

ssi
on

 on
 co

nc
ep

t o
f 

sp
ec

iat
ion

.

•	
Ill

us
tra

tio
ns

•	
Di

ag
ram

s
•	

Vi
de

o
•	

Ch
art

s s
ho

wi
ng

 
me

ch
an

ism
s o

f 
sp

ec
iat

ion
.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
sp

ec
iat

ion
?

2

b)
	

de
sc

rib
e 

ty
pe

s 
of

 
sp

ec
ia

tio
n.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 ty
pe

s o
f 

sp
ec

iat
ion

.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e t

yp
es

 of
 

sp
ec

iat
ion

?

c)
	

ex
pl

ai
n 

th
e 

m
ec

ha
ni

sm
s t

ha
t 

br
in

gs
 a

bo
ut

 
sp

ec
ia

tio
n.

(i)
	S

tud
en

ts 
us

ing
 gu

ide
d 

qu
es

tio
ns

 to
 di

sc
us

s t
he

 
me

ch
an

ism
s o

f s
pe

cia
tio

n.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d p
len

ary
 

dis
cu

ssi
on

 on
 m

ec
ha

nis
ms

 
of

 sp
ec

iat
ion

.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 m
ec

ha
nis

ms
 

tha
t b

rin
gs

 ab
ou

t 
sp

ec
iat

ion
?

6.
0 

	
E

C
O

L
O

G
Y

6.
1 

	
C

on
ce

pt
 o

f E
co

lo
gy

By
 th

e e
nd

 of
 th

is 
su

b-
top

ic,
 th

e s
tud

en
t s

ho
uld

 be
 

ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 e
co

lo
gy

.

(i)
	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 th

ro
ug

h q
ue

sti
on

s/ 
an

sw
ers

 to
 di

sc
us

s t
he

 
co

nc
ep

t o
f  

ec
olo

gy
 us

ing
 

da
ily

 li
fe 

ex
pe

rie
nc

es
 an

d 
ex

am
ple

s.

•	
Ch

art
s

•	
Di

ag
ram

s.
Is 

the
 st

ud
en

t a
ble

 to
ex

pla
in 

the
 co

nc
ep

t o
f 

ec
olo

gy
?

1
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R
N
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C
E

S
A

SS
E

SS
M

E
N

T
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U
M

B
E

R
 

O
F 

PE
R

IO
D

S

(ii
)	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

me
an

ing
 an

d i
mp

or
tan

ce
 of

 
ec

olo
gy

.

6.
2 

	
Ec

os
ys

te
m

.
By

 th
e e

nd
 of

 th
is 

su
b-

 
top

ic,
 th

e s
tud

en
t s

ho
uld

  
be

 ab
le 

to:
a)

	
ex

pl
ai

n 
th

e 
co

nc
ep

t 
of

 e
co

sy
st

em
.

(i)
	S

tud
en

ts 
to 

br
ain

sto
rm

 on
 

the
 m

ea
nin

g o
f e

co
sy

ste
m.

 
(ii

)	T
he

 te
ac

he
r t

o l
ea

d a
 

ple
na

ry
 di

sc
us

sio
n o

n  
the

 
me

an
ing

 an
d i

mp
or

tan
ce

 of
 

ec
os

ys
tem

.

•	
Ch

art
s/ 

vid
eo

 sh
ow

ing
 

ec
os

ys
tem

.
•	

Ch
art

s/ 
ph

oto
gra

ph
s/ 

vid
eo

 sh
ow

ing
 en

erg
y 

flo
w,

 nu
tri

en
t c

irc
ula

tio
n 

an
d e

co
log

ica
l n

ich
e.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
ec

os
ys

tem
?

4

b)
	

id
en

tif
y 

co
m

po
ne

nt
s 

of
 

ec
os

ys
te

m
 a

nd
 

ho
w

 th
ey

 in
te

ra
ct

.

Th
e t

ea
ch

er 
to 

gu
ide

 st
ud

en
ts 

 to
 

lis
t c

om
po

ne
nts

 of
 ec

os
ys

tem
s 

an
d s

ho
w 

ho
w 

the
y i

nte
rac

t w
ith

 
ea

ch
 ot

he
r.

Is 
the

 st
ud

en
t a

ble
 to

ide
nti

fy
 co

mp
on

en
ts 

of
 ec

os
ys

tem
 an

d h
ow

 
the

y i
nte

rac
t?

c)
	

ex
pl

ai
n 

th
e 

 
co

nc
ep

t o
f e

ne
rg

y 
flo

w
, n

ut
rie

nt
 

ci
rc

ul
at

io
n 

an
d 

ec
ol

og
ic

al
 n

ic
he

.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t l

ibr
ary

 
se

arc
h o

n  
en

erg
y fl

ow
, 

nu
tri

en
t c

irc
ula

tio
n  

an
d 

ec
olo

gic
al 

nic
he

.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 di

sc
us

s t
he

 
me

an
ing

 an
d i

mp
or

tan
ce

 
of

 en
erg

y fl
ow

, n
utr

ien
t 

cir
cu

lat
ion

 an
d e

co
log

ica
l 

nic
he

.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
en

erg
y fl

ow
, n

utr
ien

t 
cir

cu
lat

ion
 an

d 
ec

olo
gic

al 
nic

he
?
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d)
	

ou
tli

ne
 th

e 
re

la
tio

ns
hi

p 
of

 
tro

ph
ic

 le
ve

ls
 in

 
te

rm
s o

f e
ne

rg
y 

flo
w

.

St
ud

en
ts 

in 
gr

ou
ps

 to
 il

lus
tra

te 
the

 re
lat

ion
sh

ip 
of

 tr
op

hic
 le

ve
ls 

in 
rel

ati
on

 to
 en

erg
y fl

ow
 an

d 
giv

e e
xa

mp
les

.

•	
Ch

art
•	

M
ap

s
•	

Vi
de

o s
ho

wi
ng

 tr
op

hic
 

lev
els

.

Is 
the

 st
ud

en
t a

ble
 to

ou
tli

ne
 th

e r
ela

tio
ns

hip
 

of
 tr

op
hic

 le
ve

ls 
in 

ter
ms

 of
 en

erg
y fl

ow
?

e)
	

in
te

rp
re

t e
co

lo
gi

ca
l 

py
ra

m
id

s a
nd

 th
ei

r 
lim

ita
tio

n.

(i)
	S

tud
en

ts 
to 

dis
cu

ss 
the

 
me

an
ing

 of
 ec

olo
gic

al 
py

ram
ids

 an
d t

he
ir 

lim
ita

tio
ns

.
(ii

)	T
he

 te
ac

he
r t

o g
uid

e 
stu

de
nts

 to
 in

ter
pr

et 
ec

olo
gic

al 
py

ram
ids

.

Is 
the

 st
ud

en
t a

ble
 to

int
erp

ret
 ec

olo
gic

al 
py

ram
ids

 an
d t

he
ir 

lim
ita

tio
n?

6.
3 

	
M

et
ho

ds
 o

f S
tu

dy
in

g 
Ec

ol
og

y
By

 th
e e

nd
 of

 th
is 

su
b-

top
ic,

 th
e s

tud
en

t s
ho

uld
 be

 
ab

le 
to:

a)
	

ex
pl

ai
n 

th
e 

co
nc

ep
t 

of
 sa

m
pl

in
g.

(i)
	U

sin
g g

uid
ed

 qu
es

tio
ns

 
stu

de
nts

 to
 ex

plo
re 

the
 

me
an

ing
 an

d n
ee

d f
or

 
sa

mp
lin

g.
(ii

)	T
he

 te
ac

he
r t

o l
ea

d 
ple

na
ry

 di
sc

us
sio

n o
n t

he
 

me
an

ing
 an

d i
mp

or
tan

ce
 of

 
sa

mp
lin

g.

Ch
art

s/ 
vid

eo
 sh

ow
ing

 
dif

fer
en

t m
eth

od
s o

f 
sa

mp
lin

g.

Is 
the

 st
ud

en
t a

ble
 to

ex
pla

in 
the

 co
nc

ep
t o

f 
sa

mp
lin

g?

5
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b)
	

de
sc

rib
e 

sy
st

em
at

ic
, 

ra
nd

om
 a

nd
 

st
ra

tifi
ed

 
sa

m
pl

in
g.

(i)
	T

he
 te

ac
he

r t
o l

ea
d a

 
ple

na
ry

 di
sc

us
sio

n o
n 

dif
fer

en
t m

eth
od

s o
f 

sa
mp

lin
g a

s w
ell

 as
 

the
ir 

ad
va

nta
ge

s a
nd

 
dis

ad
va

nta
ge

s.
(ii

)	S
tud

en
ts 

to 
dis

cu
ss 

in 
gr

ou
ps

 th
e a

dv
an

tag
es

 
an

d d
isa

dv
an

tag
es

 of
 th

e 
sa

mp
lin

g m
eth

od
s.

Is 
the

 st
ud

en
t a

ble
 to

de
sc

rib
e s

ys
tem

ati
c, 

ran
do

m 
an

d s
tra

tifi
ed

 
sa

mp
lin

g?

c)
	

ex
pl

ai
n 

th
e 

us
e 

of
 tr

an
se

ct
s a

nd
 

qu
ad

ra
nt

s i
n 

sa
m

pl
in

g 
flo

ra
 a

nd
 

fa
un

a.

(i)
	S

tud
en

ts 
to 

ca
rry

 ou
t 

lib
rar

y s
ea

rch
 on

 th
e u

se
 of

 
qu

ad
ran

ts 
an

d t
ran

se
cts

 in
 

sa
mp

lin
g.

(ii
)	T

he
 te

ac
he

r t
o g

uid
e 

stu
de

nts
 to

 co
nd

uc
t a

 
pr

ac
tic

al 
ex

erc
ise

 on
 

sa
mp

lin
g o

f p
lan

ts/
an

im
als

(ii
i)	S

tud
en

ts 
in 

gr
ou

ps
 to

 
su

mm
ari

ze
 m

ain
 id

ea
s o

n 
the

 us
e o

f t
ran

se
cts

 an
d  

qu
ad

ran
ts.

•	
Sa

mp
lin

g e
qu

ipm
en

ts;
 

tap
e m

ea
su

res
, q

ua
dra

nts
, 

no
teb

oo
ks

, p
en

cil
.

•	
Ar

ea
s o

f n
atu

ral
 

ve
ge

tat
ion

/w
ild

 an
im

al 
po

pu
lat

ion
.

Is 
the

 st
ud

en
t a

ble
 

to 
ex

pla
in 

the
 us

e o
f 

tra
ns

ec
ts 

an
d q

ua
dr

an
ts 

in 
sa

mp
lin

g fl
or

a a
nd

 
fau

na
?
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