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The IIMB Biology syllabus is designed to(providé a guide-foriinistriiction at

colleges of advanced studies (A Levels)| which prepare stadents.
into the 200 level Biology programmes !in'/Nigefian Universities.
assumes that students of Biology at this level have completed the ‘O’

“for entry
it

Level

Biology syllabus as prescribed by WAEC/ NEGO::!The:syllabusas planned’
N f?f | fi_E;l.iveryl over a contact period of at least 12 months.

TAs much ‘as “possibleistudents (are” expected ito! .expand i theiriskills|,in
observation; classification'‘and interpretation -of ubiological datd;:and;to:
develop a scientific attitude to problem solving. It is also expected that

1.

1V.

Vi.
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“The syllabus is therefore ‘oi'ganiz’edéin

viil.

SECTION A: SUBCELLULAR.NDCEL

SECTION B: DIVERSITY OF ORGANISMS- .

s syllabus'has'the fol
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Toexpose’canididates 't
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their abilities to’apply biological principlesin éverydayilife willancrease. 7.
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To furtheér  develop icandidates’ ! udetstanding® of--levels of
prganization in, living organisms.

ii. 11To enhance ‘candidates’ “knowledge! ofr the natural«(taxonomic)

relationships between the variousiplant and:animal phyla.

{iii¢2 0 To!l increase ‘candidates” -eapacity to irelate? struct@re::and: function

§ H i j

within living systems. Sgitootund A
To develop candidates’ competence in ~application of simple

statistical concepts in biological studies.
To introduce candidates’ to basic! concepts in microbiology, as

relevant tdi-f)lant;fhﬁman:and’: animal:lifesc oot L8 soiesd
To increase /candidates’ understanding [*of simple ecological

conceptsiand their applications'in everyday life.
To énhance candidates’ -understanding of ithe major principles of
genetics and their relevance to heredity.

the /theories of evolution and the role of
natural selection in'the evolution of living organisms.

v ey 34 i t Yy
v i ] ¢ lf\.‘-' r\Lf
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to eight (8) major sections, Viz:
( ';_',,‘;If‘.";.' 1

LULAR LEVELS OF

VTR _

ORGANIZATION
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SECTION
SECTION
SECTION
SECTION
SECTION
SECTION
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C: FORM AND FUNCTION OF LIVING SYSTEMS
D: BIOSTATISTICS

E: BASIC MICROBIOLOGY

F: ECOLOGY ~

G: GENETICS

H: EVOLUTION

Examination Scheme:

The IJMB Examination in Biology will consist of two Theory Papers of 3 -
hours each, which together will constitute 60% of the final mark.

Paper I: GENERAL BIOLOGY AND BOTANY (Statistics, Ecology,
Botany and Basic Microbiology)

Candidates will be required to answer FOUR out of SIX questions. The -
first question, which will include statistics in.addition to short answer
questions covering relevant areas of the syllabus, will be compulsory. The
paper will cover the following sections of the syllabus:

Section A:

Section B:

Section C:
1,

Section D:
Section E;,
Section F:

Plant Tissues (see Cellular and sub cellular levels of
organization) | .
Diversity of Organisms (Plants and Plant like organisms):

1. Protoctista .

2. Algae

3. Fungi

4, . “Plants

Form and function of living systems:

Plants

a) Plant structures : '

b) Nutrition in plants (Autotrophic & heterotrophlq
Nutrition)

c) i.  Vascular systems in plants

ii.  Transport in plants
d)  Respiration (as applicable)
e) Reproduction in plants
) Growthand development

. aS a

Basic microby
ECOlogy 10logy

12
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B.  Papef i CENERAL BIOLOGY AND ZOOLOGY (Genetics
and E\'rolution, Cell Biology and Zoology)

t(i:fs':dldate-s il be required to answer FOUR. out of SIX questions. The
answar o, which will be drawn from Genetics and will include short
©f questions covering the relevant areas of the syllabus, will be

compulsory.

The paper will cover the following sections of the syllabus:

Section A: | Animal Tissues (see Cellular and sub cellularlevels
of Organization
2. Cell processes
. 3. Enzymes

Section B:  Diversity of Organisms (Animals and/-Animal like
organisms): s N N L
1. Protoctista
2. Protozoa
& Animalia

Section C:  Form and function:
2. Animals
a) Nutrition in Animals
b) Transport ifi'vertebrates
c) Respiration (as applicable)
d) Excretion.in Animals
e) Support.and Locomotion in Animals
f) Reproduction in Animals
g) Growth and development
h) Co-ordination (as applicable)

Section G: . Genetics

Section H: . Evolution

NOTE: The above grouping of the various sections of the syllabus

is for Examination purposes only and is therefore purely for
convenience. Inevitably, there are a few areas of overlap

(e.g. Cell Biology and Cell Physiology).

Historic background andhexperimental approaches, which led to major

biological discoveries, are to
interest and curiosity in studgnts
principles underlying biological pheno

be touched upon in appropriate topics to create
‘While it is necessary that physical and chemical
mena be understood, the detailed study of

13

UPLOADED BY WWW.READNIGERIANETWORK.COM

Scanne d with CamScanner



esenaer) KoM AUMON QA T
complex chemical processesnée, Kiteh
not required. B

d i

b

. %
p g B

3

a §h
ISF R AR P I

¢ P ouaF . YR wH ! Wane . .
iy & wg L 3 3y =1L HE LD N — g ST v o " s
£ o & AT 1Y Fpi pn gy 13 ’ Syfds OyF L% PEEE cay
YR LY, §
cfbal 33

UL MM ST i

| 4 RERNT : | 8 g
e B3 e - . E  wa = . i : B
P o AR E R ooyt ompurnads el [iiias edens s
< st hepis ARV Rl MG QA SR WIS EB Ty i .
’ : ‘ LAY S LA FIV D A}
i Coot PRACTICAL WORK: . . ‘
- DR S YA Talong Rde YT it S 1 8 e Ld

ERTF 29954 £y

STEIION R

Practical work ‘will form an important and integral Pél“'it'r(')'f‘ o
Candidates will be taken, through a.course.of practicals, based on.theory wherever
possible.and thereby;covering all. the major topics. of the syllabus. These.shall be
assessed internally and the marks obtained, shall constitute a percentage of jthe
Final Mark in Biology. AHAISS, 2241

R | 47y
PR D=

The IIMB Secretariat may, at any time, require that candidates™Practical
Notebooks;be submitted for inspection by Chief Examiners and Moderators.

In addition, each college will arrange a formal practical’éxamination for its
candidates during the course and the mark;:gbtai_vnéfclh;dijﬁi/rig this_examination shall

constitute 20% of the final grade in Biolongy_,.j. The JIMB Secretariat may require
the submission of the : |

question papers and the. sgir.ikp'ts to the' Chief Examiners and
Moderators for scrutiny. i dl |
| )] 0.
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PAPER III;, PRACTICAL WORK

Fp T

In this course, practical technigues,\such as the use of light microscope,

making slides (not permanent prepazations), dissection of plants and animals and
how to make biological .drawings, 'should be emphasized. There is no special
syllabus for practical work. .Somie stiggestions are listed below:

.....

§s vy {
= olejprr oy .

PR Y

1.  Introductory Practlcal e H

1
]

to.make drawings, use < micioscope, cell
study using plant cells (e.g. onion peels). and. arimal. celis. (e.g. cheek
scrapings). '

AN 3 a3gad
vonlive ol o QoM snoisy ol s ’ )
2.1 Classification: .

e, 2 & Ts ‘T
4.2k 8 ;W BREBRJr

Lo Algae, g it by
ii.  Protozoa
XN )si BUNGL Lo ety s e bnaomdasd ol
oo e).poPlants (Bryophytes, Pteridophytes, Gymnosperms, Lngiosperms)
(). i Animals, (Cnidaria / Coelenterata, . Platyhelmirthes, Annelida,

4

Lt Nematoda,Mollusca; Arthropoda, Chordata)

S,

14
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i e T L R i S u s M Pty it — erms —
o pgSiagrams and flora fomu‘ae-"aﬁefia‘ggf 5 stems, leaves, flowers (floral
one monocot).” ' Tl ulCO ;;One"}—.l:elfria‘p@"hr‘tﬁait'é,-6’1ﬁé"uﬁisexual,
' LEABT noazazih 1o
— Section Hvipclong
& s of r
. .gﬂjz?lots stems ansd leaves of both monocots &
A | . ' SI1205¥14 23] f ’
sEREIINAYY '2?7_“” T, 1 I ] ]

i} P4sE ks ges
HATE 1O notsitizannsh

guinea pig)-, fOWf, lizard: it stitable’ vertebrate (eg ‘rat] rabbit,
digestive and urinogenitral Cs t? Show f;g}tgres_ e Viscer: venous, @it

‘ stems . heart  TYiadtay WL L el 13 H ek’ 3 £7
abENE:. _ | ystems, heart. Display of‘external features of

g3 XA " » ..
ESR AR a5 %y S tse G
et AnSh AL (OMRET TN (L

(effects of varyin ests, digestion using’ énzymes, ‘enzgitie "experiments

tt Y178 Comf??tyra:?ggsz,.F@@Pefvatures, and pH).) Osmosis (using
" ta gﬁ?, Pl e~  SCEE peelsorE | other ™ suitable’'  plant
n:a er;a s).Plasmolysis.Blood groups.Growth' (fate of ‘growth of leaves and
stems).

Transpiration — Relevant experiments\(mostly demonstration), e.g.

transpiration rates measured by loss\of weight methods/cobalt chloride

paper, photometer, root pressure (manometer).

Respiration — Use of respirometers (using small insects, plant materials,
etc.).

Photosynthesis —Mostly demonstrations of the effects of varying light
intensities, CO; coficentration and temperature. Extraction of chlorophyll,

measurement.of PPS in leaf disks.

Histology,'— Alimentary canal (stomach 1leum and duodenum), liver,
le (cardiac, striated, non-striated, smooth),

kidney, 'testis, ovary, musC - ed, -
tissues (epithelial: ijleum, duodenum ard skin), skeletal tissues (bone,
cartilage), connective tissue (including blood).

Ecology — Measurements of abiotic factors, Estimation of populations
(plants and animals), investigations of soil organisms .(not micro-
organisms), Moisture, organic mattet, air, porosity and capillarity.

tical variables, frequency distributions,
istics — surements of statistica ‘
Stattsticsh 2 histograms, frequency polygons,

cumulative  frequency CUrves,
15
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'Genetics _ Mitosis and meiosis (us
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median, mode), measurements

y s

of dispersion (ranges, standard deviation, variance),
probability.
e of slides or squash preparations),
loured beads, beans, etc. Problems

demonstration of inheritance using €O
on Mendel’s “laws”, and deviations from them.

CONTINUOUS ASSESSMENT:
rm an element of ;the final examination,

This shall‘consist of:

- 10%.
- 10%.

Continuous assessment shall fo
accounting for 20% of the Final Mark.

(a) Continuously assessed practical work
(b) Essays and Quiz

UPLOADED BY WWW.READNIGERIANETWORK.COM
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'FIRST SEMESTER SYLLABUS

UPLOADED BY WWW.READNIGERIANETWORK.COM

DETAILED SYLLABUS

ECTION A: SUB |
S CELLULAR AND CELLULAR LEVELS OF ORGANIZATION

S/ TOPICS AND CONTE
NO . RS ACTIVITIES/ | INSTRUCTIONA | DURA
: PRACTICAL L MATERIALS | TION
GUIDE L
P
1. | THE GENERALIZED CELL 1I-;ours9
(a) The cell as a fundamental unit of |
structure and function \ j
A brief definition of cell and |
summarized form of cell theory
y Mieroseppes and Nisroscopy, A practical class on
Light and elgctron microscopes. | how  to  make
The parts, drawing and naming of the | Biological drawings,.| Provide simple and
parts, SIEHONR, a'd vantages and | recording and | compound light
disadvantages of a light microscope | reporting of practical | microscopes, ~ as
should bf: enumerated. Brief account | should be | well as dissecting
of function of electron microscope, | introduced., The use, microscopes
types, functions, advantages and handling, ~drawing,
disadvantages. Use of dissecting labelling and i \
microscopes functions of a light 1
ii. Animal and plant cells as seen microscope  should ( g
under light microscope. be emphasized ‘/
A simple treatment of the structure of /
cellular constituents of (plant and . /}
animal cells as secn under’ light | Practicals should be {7
microscope with emphasision -shape, conducted to stqdy f
structure and functions plant c;lllb/ (using / /
onion ulb/tomato :
iii. Ultrastructure/Fine structure of | fruit) and animal cell ’
the cell (e.8 cheek |
A detailed, treatment of the _ﬁne scrapings)- Empl;asxsl ! )
structure vand functions of various sl.muld be place (l)ln |
cellular constituents as illustrated by smpl_e . cells A
mi . plant and | constituting the
the*electron’ microscope 1n P A
animal cells especially: plant cell | bodies O l P
wall, membranes, .lluclc:.us,, and animals
endoplasmic reticulum. gf)lgl bodies,
lysosomes, vacuoles, mitochondria,
oles. cilia, flagella
cytoskeleton, centr!
and chioroplasts, ribosome
iv. ‘Molecular structure
plasma membrane
. ~ < ilariti Provide plain glass \
. Differences and similanties | .
o~ 17

UPLOADED BY WWW.READNIGERIANETWORK.COM

Scanned with CamScanner



UPLOADED BY WWW.READNIGERIANETWORK. COM

7T ¥ EF

Fur

18

U ALEYE QM 3140
between the fine structures of plant 2U0H 2 ’s "slides ¢ 'with{ cover BRI
#OYE and: 5 anigral 5 geells; 1 shoyldy 2 be if 1 17 ATAA sfa T slipsagy yProvidec )]s
hlchlwhted relevant permanent
r Y R — e TR — — slldes ~~Pr0v1de \
?‘ O] A sxmple lllustrauon: of a“\tr)t ple-’ .,Permanent/prepared relévant stains, etc. N
I layered " “structure of thé ,__‘_‘ell‘f"slldes should be used | Provide plant | | ~
i; ,membrane (i.e. protein — lipid’ to allow candidates materials/ f f
; *protein molecules) | observe, draw and | specimens , !
L - l o o . label |chromosomes ‘ ?
- ;T-; ~(b)-Mitosis-and Meiosis-as a-basic— - (€.g:-Onion-or Lilly-|-- | 3
| [ processes of cell multlpllcatton root tlps under hcrht [ IR L
[ r microscopé’ ''in ! e A & 5
il g Mitosis - Deﬁniti;on of mitosis, | practical class IR o |
['| I |where it takes place and its Emphasls"’should bd9| roit & k “. f
l‘ stgmflcance in multlpllcatlon for glven ' to dlfferent s . Skl |
f | growth and development of llVl“é’ stageS‘ natue' ‘and S 6 T Sl |
;’ ! organisms, 1llustrg1tttt2‘ thd" dlfferent behavnour"’r‘ of | TPIORRNGYE Tt
i I staoes/phases of mitosjs:: and' the role. ‘c\:hgognoscmes it e A\ |
L played by egeh phase | : B : other | ** essqclated PN\ ':
r‘ ‘ | i 3 :.‘-g.v;.h_-uz 10 urli org‘anelles"“ T i :.- VR ‘
} ! ftr Melosm ) S1mple deﬁnmon of e ' o | {
‘ ; meiosis, Where” it takes place and its”] Fermanent/tempdrar " "L
e mgmﬁcance in the evolutxon of plants’ f "”prepared slldé‘s 1°% 2949P | {
Yy and animals lllustratmg the dlfferent ‘should bé“iged’ 67| e ol
] stages and sub-stages ;of i lnClOSIS in'| 1dent1fy, draw and | :
§ both first and second meldtlc dl‘Vl§1‘Ql‘l “label the stages And" ik ':'\ " " ; |
! e 1 stages of "1 ’,“ff_.'" ‘ 1 |
Lol 111 Gametogenesis - Meiosis as a meiosis. Emphasxs ‘ ,' o ? !
g i means of gamete formation with should be placédion’| o e !
Pl reference| to spermatooenesm’ 4 tiie natdfe, number [0 <k s | {
? oogenesis, mlcrosporogenesm ’and‘ and orientation’ 6f |4 i snouzoy 2 |
macrosporogenes1s should be' brleﬂ thé "¢hromosomes to |11 B sy !
iscussed and illustrated Ry tdentlfy the staoes |
I\ ‘ M Wntin Lol O [0 o Dove id\eunoanil
?v. Comparlson between ‘Mitosis 3 g o o J a1 ;
and Meiosis - Emphasis “sfioid be'| 1" il g B Ml bolisieb '
: glven to ( points ! h1ghhol1tmg R f e AR |
: oontrasting dlfferences between it i . i":” ke ' “Provide relevant ‘
g *\(1150513 and meiosis | e ], ' pérmanent sl1des ‘
orga nlza?ductlon to} conc‘ept of | l e ko .
| prgans and syé’tc orgar;lsms tissues,” [ 1 , "y ,r: . m”..ni“.j}j“‘ sl |
;‘ E | LI | \‘l.“ \ "\ 1T Jlibic Bt ? ;
Definition and classificau. || ARG i et |
‘tissues, organs and system as levef. j RBoLEl s galoi laonls ! |
‘of organization : i
{ l Study “6¥ ¥
.(c) Plant Tissues slides of stem Vant J SRAH J
| - .Parenchymatous ‘tissues to locate, draw an
s oo ii. Collenchymatous tissues. - label - -parenchyma. ‘ rearatiitd
Vi N -
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i f‘ il \S,Clerenchymatous tissuszYij\/WW REABDNIGERIANETWORK.COM
s o
\{ g ?;lelar or Conduc‘tmg tissues sgluencl?yma—.-_and“ B — 1t
A g ;mal and Pendermal tissue 1eren°hyma cells, 2HMY XN 3}
stu Y of (i- V) Plant tlssues P Insg ‘fﬁ’ﬁtmg the |
= phaSlzmg composition, g Ctﬂres’ HEf these ) 1o eeileitatonsrdlie) | l‘
di tl'lblltIOH forms ‘and functlons of wif cells | to th& o loirnadoid i o) l
each’ tlssue | [T TI fuﬂctions’“ imodaoid | lo sarichoqrd T \
Aaetriony ¥ { I { !!, “ " » ) EALER AV AR ES 0 51 1
) ' | {1 ',\’ i‘” ‘ ) Al !L"Iidl‘:i,){:' i:’lli) 2riopiado k Il
(d) Animal Tissues } b noislmaanne | | badrane sd bluore zormyshe ‘ I‘
l1 Epithelial tissue l ,,_Permﬂﬂem shdes of ' % %
“. Connective tissue Skeletal » ”the different types wfrteas Jo meinadostd () | '
. Muscular tissue ! vl epllhehal s ”1*;::? fod b Aond . \ s ‘
lgv' Nervous tissue | b9 'fr' 180 V:COImectWe Skeletal dorbaeped 113 baoubai 40 ?
C . L. , museulaf 3Mesns, Ao | s oitisege 9k |
Ai SIUd).’ .Of (i — iv) animal tissues, | nervo : and? :‘, o s s ) ‘\ i'
emphasizing types, §Clﬂssificat10n’ N u?  tissues hosiantqas oo Hoofls | i|
structures, arrangement functi()n; : ouldi be provided o 1 ?
and importance of each|tissue I, 2 fEcucal elass noilididauiSriy=ig (b) | E
H i stressing the "‘"’i'llm‘a;v'(\“; i ‘. {
', distinguishing 2117151 o fliogon-noll ;
| features of each and u Y sgpion i\ !|
i their *locahon et Jo esiquusyfd |
» 1 animals body""! Lt b Sbuloni oals bluogz '%
9 i l ; !
| | |
| |
a i
I {
’ N 1
T i}
N R i SR N |
i E ] : Ci
I | &
] i
'l |
D e , | 12
H'-i.',lffj!\,‘%. | I 2155 1010) KA IRzt hal 10160
p——— -
2. | C EL‘L'*PROCESSES' | foo |
PY9A a8 T AR ‘! b aniteof|inabt Lo X orsfave A LSRIOVIG!
a) Blologmal processes in cells 2oilo | ameinny T Provide POWO
LosHosist 1V \ ‘Condumu;,h simple osm01ne;er;| sasdont
{i. Diffusion “7°" ‘-?'."'i’ a1t erorloexperimentse ior to | SPITOgYIa, i «pinnt
iii. Plasmolysis i b oo 2| «demonstrate:  these |- filaments, i, \r,e_d,
|
i Oy . Ce
Outline of definitions and prmcnples ' processc% ) - using blood - cells, . &
Discuss the 51omf|chn(,e -of these {iplant -andz rammal -_ Provide hypotomc
brocesses in regulatmg‘the sinternal ;materials elut x:a.ﬂ?,;t Shypertomc
T solution
and external environment ofwcells. | =V B
o S H Rl EEL
Details of physio- -chemical’ equauons . 10
and equilibria involved ~are not’
required.  Brief mention ~of nother’
S il | [processes such  a$ haemolysis,
e et phagocytosis a and inocytosis
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of taxonom;
L Classification e

] sttematic, Taxon

Plantae and Animalia. A note
status, of the

Distinguishing

on the
protozoa and algae.
: features of each of the
kingdoms,

Major differences
between Plants and animals

(b) Classiﬁcation

general idea of the meaning apd
u_e.o.f classification of organj
Definitions e

terms:

specimens into their
various groups and
sub-groups based on
observable external
features to illustrate

the value of
classification and the
use of taxonomic

keys in identification

—

keys)

6 3
3. | ENZYMES 1
(a)Characteristics of enzymes and | Experiment should ProvndzS relcz:r;
role in biochemical reactions be ur}denaken to | enzym e
The importaiice of biochemical | determine  factors m\{)ertastz)s s
reactions and industrial usage of | such as temperature, Ztllcict)rsac = 8.
enzymes should be stressed Eg;ccnuaﬁoﬁnzyr::; , etc.
ism of enzyme action substrate
' (|13) l\L?ccl?::cliskey hypofhesis concentration tha;
ii. Induced fit hypothesis affect the ratc;, od
The specific nature of enzymes enzyme catalyse
should be emphasized reactions
(c) Enzyme inhibition
i. Competitive
ii. Non-competitive reversible
iii. Non-competitive irrevcrsible_
Examples of enzyme inhib.ltors
should also include drugs and poison
(d) Co-factors
i. Inorganic ions
ii. Prosthietic groups, and
iii. Co-enzymes
Examples and types of reaction they
act on should be given
4. | DIVERSITY OF ORGANISMS
(a)The principal groups/ of 12 |6
organisms. The super kingdoms
and the five kingdom_system" of
classification
A general survey‘of the Super |
Kingdoms. Eukaryotae./The major | Engage students in | Relevant
differences between Prokaryotae and | collection, specimens, simple
Eukaryotac’, An overview of the 5 | identification  and | taxonomic  keys
Kingdoms of organisms: | classification of | (such as numbered
Prokaryotae, Protoctista, ~ Fungi, locally available | keys and indented
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[ etc. A

mention

m . .
briol:cule_lr blo!ogy I taxonomy, A
: sc discussion of the binomial
Ystem of Nomenclature and its rules |

PROTOCTISTA

Fir-REABMGERIANEFTWORK.COM

(@) Algae

i.
Oml?‘?:rtﬁl;ollog.y and classification
e o major Classes/divisions of

cl:aracteristics of tht:e piel;cral
. um.
Outl;‘l? algae up .to the generic )l‘evel.
charameeri. . ma_!or diagnostic
ristics of Individuya] classes
Discuss the rap

A ge of fo .
unicellula, Fms as seen in

colonial, filamentous,
and thalloid genera
Chlamydomonas,

Volvox,Spirogy'ra, Fucus, Laminariq,

etc.)

ii. Importance
Discuss
food

aquatic chains,

etc.)

(b) Protezon

i. Meorphology and classification
Outline the major phyla.of the
protozoa and their Characteristics:
Classify the protozoa.up to generic
level. Outliné major diagnostic
characteristies of individual classes

Discuss the.range of forms as seen in

imple and complex types using
i Amoeba,

Trichomonas,

examples such  as

Trvpanosoma, .
Paramecium and Plasmodium

ii. Importance
Discuss the econ

: €conomic/ecological
Importance of algae (e.g. as basis of
' roles in
eutrophication, of water treatment,
limestone formation, uses/products,

omic importance of

Students should
collect and classify
specimens of algae

Relevant
specimens

algal

Students should
observe and draw

specimens of algal
species

Relevant
protozoan
specimens

Students should
collect and classify
specimens of
protozoa

Students should
observe and draw
specimens and slides
or protozoans

12

_protozoa
FUNGI

d classification

Students

i. Morphology and ¢l ‘ ;
O:Itline:rp the major funga
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Di y 3 { . . i
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: Lo . £
1 s TR0

i) I
Ou!tli:; portance | pteridophytes /
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1nc}udi.11g ‘their pOSsigi:{:l»?izl{);Syteis'; S ! “” atk i
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i Morphology and classification | k
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: characteristics. Classify  the t Y | |
| § spermatophytes up to generic fevel. |
: } Comparatively study 'the major ;
EHIEL s TEEA noBLui

| § characteristics of ‘gyminospérins and
| | angiospermsi>Mention'extinct orders:

g of ;;tﬁ‘é gymnospetims?< Discuss the’

i | range of ‘forms! (tre€§ shrubs, herbs)y’

i! in ?ngiospcrms with regards to_their
| adaptations to habitats (aquatic ‘and

i tenfestrial). Discuss the “diagnostic angiosperms, ~ viipit ;
i | vegetative and reproductive features monocots and dicots, | <rourie @R
j‘ off monocots  and. “dicots  with | various | groupsi>iof* Ol o Rkt
|

!

|

i

}

|

|

oMo | st arh to|avesls
vStudents: -~oshiould: | s
collect; classify andfoiod
draw specimens <of {11
gymnosperms ‘and’ |l

H svih Y et by s A
ISR PRORE RS S Wawlap §

p— T
- -

reference to repfesentative: species of ‘dicots'as adapted to .
‘ Pintis): ‘and | different habitats RN
' { AN e ) 3¢ T 1O SRANT ait 20l ol |

gylinnosperms (g 7 nd | diffe
angiosperms, ‘(e.g. any eflowering? ooz | seworsniiem ol T spnst s A
plant) i ot el | | xr ‘ . ) ‘ |
Highlightthe development of the : FIRHIHLENTS IR A2 .
seed habit and its significance. st i jut it

Emphasize the dominance of the |

3 HEIRY:

spdmphytc,and.pr_ogr_cssifva increase _
in its complexity
iv. Importance
"Discuss the economic
roles of spermatophytes as dom

land flora, which provide food,
etc. to -

shelter, clothing, energy,

Jecological
inant
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ANIMALIA
outc e 1 E0T
gl\;iﬁzg r?t:f:i)r major differences and
?:)amcmﬁsgfnsidaria (formerly
coelenterata)

d classification .
Jasses of cnidaria
Classify the
level.
stics of

i. Morphology an
Outline the major cla
and their characteristics. %
cnidarians up to generc
Outline the major characterl

i to
the classes, with reference
representative Species such as Hy.dra
and Obelia. Highlight

polymorphism. Discuss the range of
forms/increase in complexity and
level of organization of cnidarians as
a factor in evolution
ii. Importance

Highlight the economic/ecological
roles of cnidarians in the ecosystems
(e.g. marine food chains, corals, etc.)

(b) Platy helminthes

i. Morphology and classification
Outline the major classes of the Platy
helminthes, and their characteristics.
Classify the Platy helminthes-up to
the generic level. Outline the major

diagnostic characteristics/ of the
classes,  with, ‘reference to
representative < species such  as

Taenia, solium, “Fasciola hepatica,

Macrogyrodactylus/
Gyrodactylus/Planaria

szcuss the range of forms/increase
I, complexity and level of

~o§ganlzation as a factor in evolution
1. Importance

Highlight the econom; nedi
mic/
of platyhelminthes medical roles

humans and other animals W.READNIGERIANETWORK.COM

Students shou'xld
collect and classify

cnidarian specimens

Students should
examine and draw
specimens . of
cnidarians

Students should
collect and classify
specimens of
platyhelminthes

Students should
examine and draw
specimens of
platyhelminthes

preserved
specimens
cnidaria

Relevant
fresh/preserved
specimens
platyhelminthes

Relevant fresh

of

of
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S/NO:

TOPICS AND GONFENTSww

READACEVATIESORK $INSTRUCTIONAL

characteristics of the classes, with
reference to

representative  species, such as
Lumbricus, Nereis and Hirudo.
Discuss the range of forms/increase

in complexity’ and level of
organization” ,as a factor
evolution. “/Highlight metameric

segmentation, true coelom
ii.\Importance ,
Highlight the economic/ecological
toles of annelids (e.g. in the soil,
marine and freshwater ecosystems)

(e) Mollusca

ation

i. Morphology and classific
f the

Outline the major classes ©

PRACTICAL MATERIALS

"(c) Nematoda » sk

i. Morphology and classification

Outline the major classes of the | Students should | Relevant
nematodes, and the characteristics | collect and classify | fresh/preserved
of the phylum.  Clussify the | Nematode ’ s ccilﬁens of
ncmatqdes up to the generic level. specimens I\? d
Outline the major diagnostic i
characteristics of the classes, with
reference to representative species,
such as  Ascaris, Trichinella,
Necator, Onchocerca
Discuss the range of forms/increase | Students should
in c.om'plexity and level of | examine and draw
organization as a factor in | nematodes
evolution specimens
ii. Importance
Highlight the economic/medical
roles of nematodes(e.g in soil & as
parasites of plants, animals,
including man)
(d) Annelida

i. Morphology and classification
Outline the major classes of
annelids, and  discuss their Relevant fresh/
characteristics. Classify  the preserved
annelids up to the generic levell | Students should | specimens of
Outline major diagnostie/| collect and classify | Annelids

annelid specimens

mollusca and thei

r characteristics.

Students should
observe and draw
specimens of
annelids
[ e
25
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ollusca UP; “’u the .

Classify) ¢ the, ,MO%, Butli
£ .lﬁvc IS, U q?P DRD BA
generlC_ " characterist fics LK%A é

nostlc C
t(:jl]:sgses ‘with — referenceh t(s)
ch a
representatlve species, suus
nalls clams/blvalves 0ctop
A of evolutnonary

utine, feaires, S FVECTY
mgmﬁcanc SUC

RS EsERE BNl f
resence O
icoelom, ceglt}al‘lzz'atjon p el
gills, shells, etc. Mentlo
| l
imolluscs |
| |
Importance ; -
o e ic/ecological

‘omaments, roles in

{ generic
| diagnostic _characteristics of the

i classes,
| representative
| splders

| the

i chains, etc.)

I; f) Arthropoda

~§ i. Morphology and classxﬁcatmn
-IOutlme the major classes of the

| arthrapods and their charactensﬂcs
| Classify the arthropods up to the
level. Optlme major

w1th ; ‘Teference  to
.1 2 ;' ’ l\ !
ci such as

. species,
scoxplons,, X mll lpedes
crabs and

centipedes, * crayfish,

insects from dlffCI‘Cl]t “orders.
Highlight complete apd incomplete
metamorphosis  using
such  as  mosquitoes/housefly,
cockroach | /grasshopper,
butterfly/bee. !

Highlight ‘features of evolutlonary"
significance,, such as [CdllCthI‘l of

{ .exoskeleton,
| structures molting

coclom, development of the’
heart ! and related
:and ecdysis,
qnd flight in
. ntion  fossil
ac 1s related .t

Social behav:our

Success of ingects
U Impoftauce

u l_f_

aquatic food ~

ot | ults eueeints

examples |

- ] ]

el ¥
(L

\.

TE1] IEE]
ARz o

!

] i

"ij'dentb J
Lolleet and classify”

nollusca specmiens

4.z;.'-“,'-

1
|
i
’ ,
! ';..‘:‘ LAV
|
|
[

5Out11ne the econonn "
isignificance of molll?ses ((firsease' 1
iintermediate hosts gf urcé'bf ‘Studcnts <hould

i 80
|causing organisms, fop 1 observ nd “Hiiow |

“"Mollusc specimens
| .

H
H
A TSTHPIT
t
s h H0e §Y
|

(FLViTa -

[

i] A
T
1931

Studeﬁts‘“ ‘should
collect and c,lasmfy

le'thr()pods AT TAVITIRT.
b0y 1 )4

|| stidents  shoutd

‘obserye and draw
arthropods o

! J.lg,' il
i 4
l ;

| ./.I-’.‘)" >

i

! bR s 2 SRR &

\J{JN ’ ‘
. REAleGERlANETWORK

ATERY B

Relevant

resh/preserved
specimens /i

OLL1
Relevant
fresh/preserved
‘specimens
~“Arthropods

BV SMRRADMGERIANETWOR

 Relevant
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\

1. Morpholob

urochordata
squirts/tunicates,

(e.g. Amphioxus) apg vertebrata
eE. '
(e.g fishes, frogs/toads,

hzards/snakes, birds and mammals)

sea
Cephodochordata

Highlight features of

5= evolutionar
significance y

in the various
- ! sub-
groups. Briefly discuss the position

of Amphibia as the first terrestrial
vertebrates, and  the

: various
adaptations for life on land

ii. Importance
Outline the economic / ecological /
medical importance of the chordate

| collect and classify
chordates
Students should

observe and draw
chordates

specimens of |

Chordates

10.

PLANTS
(a) Structures in flowering plants

i Their morphology

- Root
Types of roots, €&
pncumatophores, fibrous: sul.t, .tap
root, etc.  Their distmgm.shmg
characteristics related to function.

- Stem
Types of stel
runner, etc.
characteristics rela

- Leaves

ns, e.g. corm, rhizome.
Their distinguishing
ted to function

and

Leaf arrangement

SECTION C: FORM AND FUNCTION OF LIVING SYSTEMS

Named examples of
each should be
observed and drawn

Diagrams  of L.S.
flower

Provide plants with
each type of root,
stem, leaf, flower
and fruit
modification

Provide relevant
slides. Refer to

12

| dicot T

27

relevant wall charts
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i i bitat. Dicot
ifications to suit ha
iy shape and

and monocot leaf .
structure in relation to function

- Flower ‘ .
Types and structure of dle)t an
monocot flower and function of
each part. Differences between the

two should be highlighted.

- Fruits .
Types of fruits and placentation;
Fruit  and seed dispersal
mechanisms.

ii. Anatomy of monocot and
dicot:

- Root

- Stem

- Leaf

General arrangement of tissues in
the three organs in relation to
function and ecological
environment (leaf) should be
discussed. Root hair structure and
function

(b) Nutrition in Plants

i. Types of Nutrition

- Autotrophic — photosynthesis
and
chemosynthesis
Requirements and the process of
photosynthesis. Parkand light
reactions with” cyeles drawn to
illustrate them.” (No need for the
biochemical 'details of substances
named). Final products and their
significance should be discussed.
An_outline of chemosynthesis with
examples
-Holozoic/ Heterotrophic
Mention cf plants which trap and
digest insects, their habitats and
designs, e.g. Venus fly trap
- Mineral requirements of plants

examples. Floral
diagram and
formula should be
introduced.

Specimeﬁs of

various fruit types
should be dissected
(L.S. and T.S.)
observed and drawn

Slides of T.S. and
L.S. of the three
organs.

Growth of maize
seedling in dark and
light to demonstrate
etiolation.

Measurement of
photosynthesis  in
leaf disks

during teaching

Provide materials
for  experimental
set-ups

Provide materials
for  experimental
set-ups

Provide  materials
for  experimental
set-ups. Refer to

relevant wall charts
during teaching

Thc'il: sources including chemical ?rowde o terials
(fierft'n lizer compositions, roles and 0: ¢ XP};‘“fmCﬂlill
eficiency symptoms s€t-ups.  Reter to
relevant wall charts
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- Transport Systems — T during teaching
Explain need for transport system

due to increase in size anq change | Growth experiments

}2"(1)13?]:?. Importance of the to show deficiency
g . Processes, their | symptoms
composition, structure and function
should be stresseq
- Water relations
Explain  concepts of Osmotic Provide materieh
Suction and Turgor pressure: : for _ experiments

plasmolysis (see section A 2a)
- Transport in Xylem
Movement of water and dissolved

set-ups. Refer t0
relevant wall charts

| i hin
mineral salts from soi through root BT,
hair to Xylem vessel and ascent of
sap together with diagrams Experiments to
- Transport in Phloem demonstrate each
Movement of synthesized food
fro¥n leaves to other parts of plants,
active transport, effect of ringing | Experiments fo |\Provide  materials
should be_ explained demonstrate gffect | e.g. for
- Transpiration of changing\ light | experimental  set-
Proces_s . and factors affecting | intensity, ups. Refer to
transpiration ’ temperature, * wind, | relevant wall charts
measurement of | during teaching
(c) Respiration transpiration  rates
by, loss of weight
i. Ventilation structures method/cobalt Provide  materials
Stomata  apparatus, lenticels. | chloride paper, | e.g. for

Mechanism of gaseous éxchange | photometer

experimental  set-
and utilization of end products

ups. Refer to

ii. Aerobic and, “Anaerobic | Set-up an | relevant wall charts
respiration observation to take | during teaching
Definitions, equations and | 12 —48 hours

"

examples and uses. Differences
between-. aerobic and anaerobic

respirations
(d)Reproduction
General outlines of Sexual and | Diagrams of named .
Asexual reproduction in plants. examples mount | Provide  relevant
and observe pollen | pollen types
from wind and
animal  pollinated
flowers to show
difference ,
(e) Plant growth and development Provide  relevant

i definitions  of orowth | Named  examples | fruit and seed types.
S et d. Rate, pattern and should be examined | Refer to wall charts,
5 ed. ] -1 ‘ mo
should bf sta o ith explanation and drawn etc. during teaching
otnooc N oro
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of sigmoid curve. Various methods
of  measurement of  growth.
Meristems should be introduced.
Germination, types with named
examples.  Conditions necessary
for growth, light, temperature and
mineral requirements, etc. Plant
growth substances (auxins,
gibberellins, cytokinins, ethylene as

Grow maize and
measure growth.
Observe L.S. Onion
root tip as e.g. of
meristem

Grow Amaranthus /

Provide materials
for  experimental
set-ups. Refer 1O

relevant wall charts
during teaching

inhibitors and promoters). Their | Bryophyllum  and
location, movement and effects | show lateral bud
should be mentioned inhibition
11. | ANIMALS _
Test for starch, 12
(a) Nutrition in animals reducing sugar,

i Food substances: | protein, fats and oil. .
carbohydrates, proteins,  lipids, Provide, specimens
vitamins, mineral salts and water. | Compare digestive | fot dissection. Refer
Nutritional  deficiencies.  Brief | systems of Reptilef to relevant
mentioning of the component of | or Amphibian, bird models/wall charts.
animal and plant carbohydrates, | and that of" a Provide relevant
their sources, roles and function. | mammal indicating slides
Sources and functions of vitamins, | their differences and
mineral salts, and water similarities

ii. I.utritonal types in animal Histology and
Discuss and give examples of functions of various ‘
Heterotropic: Holozoic, Parasitic sections of  the | Provide relevant
and Saprophytic. Briefly mention digestive tract, | models/ wall charts
subtypes including liver and

pancreas
iii. Structure of teeth
Herbivores, carnivoresand
omnivores, dental formular of each,
and their specialization to types of
diet

_ &4 Provide relevant
O]V. Dlgestlor} A alides and

rgans_associated with . ;
absgorption and assimilai?cf;tmcl:t," S[')ec1m'e S for

dissection

digested food in animals. Mention
digestive enzymes, and their
functions

v. Histology and function of
deuodenum, stomach, small and
large intestines and liver

Structure and functions of different

parts of alimentary canal
arts should b
highlighted i

Examine and draw
slides of
composition of

30
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(b) Transport ip Vertebrates:

Mengon the need for transportation

i tru.uture and function of the
mammalian heart apq major blood
vessels. Mentio

functions of ’ tl:ais;rthIe iy
capillaries ang veins
differences. ;
blood vessels
for understan
materials

arteries,
and their
General pattern of
to be treated briefly
ding of transport of

: between blood and
tissues. Mention names of blood

vessels, heart diseases/
arteriosclerosis. Transportation of
materials  such g excretory
products, gases, digested food and
nutrients should be treated briefly

(c) Respiration in vertebrates:

1. Ventilating structures
General characteristics of
respiratory surfaces. Mechanism of
gaseous exchange in fish, toad and

mammal should be explained,
including body surface, cutaneous;
gills and lungs as yvéntilating

structures. Mention importance of
mouth-to-mouth resuscitation and
the use of ventilatersw—"Muscular
depletion of oxygen during heavy
exercise

(d) Excretion’in animals

Discussneed for excretion

i. Excretory organs ‘
Discuss the kidney (including thc
liver, lungs and skin,

veins,  capillaties
and heart tissues.
Dissect a mammal;
expose the
circulatory  system
and draw.

Examine and draw
the Tespiratory
structures of < fishy
toad and mammal

Muscular depletion
of oxygen during
running

Examine and draw
the L.S. of
mammalian kidney,
skin and liver

Provide
specimens
dissection

nephron), d_ sid
thcﬁr structure, .funcu(c))u;
i f carrying
chanisms O :
i’n'flctions and  their exc.retor);
uodl‘lcts Emphasize regu]atlo;;\ 1(1)1
I i . 2
iriltemal env1ronmeut thzs/ o
i onditions ’
Mention €0 : N
Y .on of the kidney, €-& ©
function A oo, .

and salt_conten

31
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environmental temperature.
Mention types and causes of
disease of kidney, liver and skin

ii. Osmoregulation and excretion,
and their relationship
Osmoregulation in  freshwater,
marine and terrestrial environment,
and give specific examples, e.g.
Tilapia (in freshwater), dog fish (in
marine) and humans (in terrestrial)

(e) Support and locomotion in
animals:

Definition and  reasons for
locomotion, function of skeleton,
the skeleton and supporting
systems in animals. Candidates
should be familiar with the general
plan of mammalian skeleton and
different types of joints

Mechanism of Locomotion

- In water

Amoeboid, ciliate flagellate, and
swimming, different types <of
swimming as found in fish.

Mention types and functions of fins
- On land
Leaping, looping; hopping,
crawling and walking,in\tetrapods.
Mention importance of muscles and
the main muscleswresponsible for
locomotion, and how locomotion is
achieved by muscles and skeleton
- In air
Treatment of flight in insects and
birds. Brief mention of muscles
responsible for flight in insects and
birds

(f) Reproduction in Animals:

Sexual and asexual, significance
and differences between them (e.g.
binary, multiple,  sporulation,
budding, regeneration, conjugation,
etc.)

Individual bones of
the mammalian
skeletal system
should be
emphasized

Observe slides of
sections of the
mammalian  testis
and ovary. Dissect a
small mammal to
show the male and
female urinogenital
systems and
associated organs

Provide relevant
models/ wall charts

Provide relevant
models/wall charts

Provide relevant
permanent  slides.
Provide suitable
mammalian
specimens for
dissection

Refer to relevant

models/ wall charts
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1 Formation of Zametes
Dlsf:t-lss methods of
fertilization; sexual
and sexual
relating to eng
process

ensuring
al  dimorphism

d_lsplay/behaviour
uning fertilization

ii. Ma!e le.ld female reproductive
systems in higher vertebrates
hMentllon their differences;

istology .of testis and ovary
structure of sperm and ovam ’

iii.. Rhythmic cycles in animals
Brief mention of monoestrous
polyestrous and menstrous cycle;
(e.g. fox, dogs, rabbits/humans)

iv. The sexual cycle in mammals
Use humans as examples, discuss
the neeéd for birth control, mention
the dangers involved in early

pregnancy and unwanted
pregnancy. Brief mention of
diseases associated with
unprotected sex, including
HIV/AIDS. Describe the event.of
pregnancy, {fertilizationy,
development of embryo and birth.
Childhood diseases.

v. Comparison ofeproduction in
insects, fish, amphibians, reptiles,
birds and mammals

Include methoa of fertilization,
number, of €82S, complete and

incomplete metamorphosis,
parental' care, ~ vivipanty,
oVovivipaprity, oviparity In animals

should be highlighted, and their

significance S it re!ates t?l
economy ©of reproduction  an

survival of the young

(2) Ch-emical co-ordination in

animals
* th yroxin.

during teaching

Refer to relevant
models/ charts
during teaching

Refer to relevant
models/ charts
during teaching

Refer 1o | relevant
models/="  charts
during teaching

Refer to relevant
models/ charts
during teaching

Refer to relevant
models/ charts
during teaching

Provide relevant
models/ charts for

exercises

hormon¢,

Pituitary oonadal

.

adrenalin, insulin,
| 21
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hormones, including their site,
secretions, functions, effect of over
and under secretions should be
mentioned. Feedback mechanisms
draw
ination i bserve and
) . co-ordination in | O )
(h) Nervous co-ord Fom odels of eye

animals ]
and eat

Including pasts of brain and their
furctions structure and function of

spinal chord

- Reflex and voluntary actions

Including reflex arc, and acdons
such as blinking of the eye. knee
jerk, withdrawal of hand from hot
objects. Conditioned reflex ,

- The central nervous system
- Autonomic nervous system

(i) Structure and function of
mammalian ear and eye

Describe accommodation,
stereoscopic vision and inversion of
retina; Defects of the eye and their
correction; Hearing and balancing

SECTION D: BIOSTATISTICS

BIOSTATISTICAL
VARIABLES

Candidates are to observe | Suitable plant and
(a) Measurement and record these attributes of | animal populations
Classification of | animals and plants should be used for
physiological generating data

concentration-of biological
fluids, measurements of
some, optical machinery
into continuous variables
(e.g. size, height' and | Candidates to collect heioht
weight) and discontinuous | and wei ght of students of :he
variables,  should  be | same age group

outlined and discussed i

The class should be
used as a population

for collecting these
data

(b) Attributes

Attributes such as colour
of skin, eye, hair coat of
animals, seeds, types of

flowers, tongue rolling,

12
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taste of 1
phenylt
carbamide (PTC) 4 :r:(c)i

Blood Group (ABO
system) should be
highlighted and explained

' DATA COLLECTION

AND PRESENTATION

(a) Data Collectiop

1. Sources of data
Different sources where
data can be collected
should be outlined and
explained

1i. Methods of data
collection '
Methods
experimentation,
interviews, questionnaires,
etc. and the advantages
and disadvantages of each
method should  be
discussed

(b) Data Presentation
1. Tabulation .
Classification of data by
tallying, construction of
frequency tables should be
taught. Characteristics, of
frequency table (elass size,
class intervaly~class, limits
and class mid-point should
be outlined and €xplained
ii. Presentation
*..Charts
Processes of constructing
histograms, frequency
polygons, cumulative
frequency polygons should
be taught
* Pie-Charts '
Process of constructing
pie-chart highlighting how
sections represent different
proportion of data

14.

MEASUREMENT  OF
POPULATION

PARAMETERS ____——

_“’_’_-——_-‘.—‘Ff
12 |6
The dataw. collected on
heightsy, weight, etc. could
be .used wto classify and
construct~ frequency tables, |
Histograms and Pie-charts
6 3
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rements on height and N
veight gcncratcd

; r
y icht or othe R
(a) Measure of Location :;Zagcould be used to for this

Definition of mean, mode

and median, simp!c exercise
formula and basic
methods

computation
using single and grouped
as data should be

highlighted

(b) Measure of Dispersion

The computation of range,
standard deviation,
standard error and variance

should be taught J\J\}

L

SECOND SEMESTER SYLLABUS
SECTION E: BASIC MICROBIOLOGY

S/NO: TOPICS AND ACTIVITIES/ | INSTRUCTIONAL
CONTENTS PRACTICAL MATERIALS
. GUIDE |

15. VIRUSES
(a) General

characteristic of viruses

(b) Viruses and Diseases
i. Plant diseases Refer to relevant wall
Mosaic  diseases  of charts during teaching
plants, mosaic disease of
flowers, swollen shoot
diseases of plants shoild
be outlined and
explained.  Mode / of
transrnission and control
shouldbe dis¢usseq

ii. Human.and Animal
diseases
Role of viruses  jp
diseases like
Poliomyelitis, yellow
fever, smallpox,
inﬂuenza, measies, -
rabies and ¢ommon colq

should pe outlined.
Others such as
HIV/A IDS, S ARS,

MAD-COw and thejr
XJ\J
6 ——
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" 16.

mode of “"a“Smission

should be mentiopeg

BACTERIA

(a)
characteristics
bacteria

General
of

(b) Bacteria and
Diseases

i. Plant diseases
Blight diseases giving
relevant examples
should be discussed (e.g.
blight of cassava,
potatoes)

il. Animal diseases
Pathogenic effects of
bacteria on human and
animals. Relevant
examples of diseases
should be outlined and
discussed, with
emphasis on sexually
transmitted discases

(c) Uses of Bacteria

i Agriculture
Role .of bacteria  in
decaying of organic
compounds,
Nitrification..of proteins
in dead. plants and

animals-in seil, Nitrogen
fixation” and CONVErSion
of €owdung and aniinal
wastes should be
outlined and discussed.
De-nitrification of
nitrates to free nitrogen

ii. Industrial uses

- Food

Ripening of cheese,
flavouring  Of fooFlS,
fermentation, curdling
of milk should b€

discussed

_ Manufacture

37

Refer to relevant wall
charts during teaching

L’,/
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Curing and ripening of
iobacco and tea leaves:
fermentation of leaves,
retting of fibres, tanning,
and formation of vinegar
from alcohol should be
discussed

ii. Sanitation
The  degradation  of
sewage Iin septic tanks
should be  mentioned
and explained

Iv.  Medical uses of
bacteria

Bacteria as sources of
antibiotics. Names of
the bacteria and
antibiotics  should be
outlined and discussed.
The role of bacteria in
the control of
putrefactive and
pathogenic bacteria in
the intestine should be
mentioned. Production
of cellulobiose for the
digestion of cellulose in
ruminants should be
highlighted

v. Research
The use of bacteria in
biotechnological
research  should , be
highlighted (e.g. /single
cell proteins SCP)

(d) Comtrol™of bacterial
activity

- Food preservation
Methods, e.g. salting,
freezing, drying,
Pasteurization, canning,
smoking, etc. should be
outlined and discussed

- Sanitation
Use  of antiseptics

38
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should be highlighted

17.

FUNGI
(@) General
characteristics of fungi
(b) Importance of Fungi
i. Food processing
Source of food, e.g.
mushroom, vitamin B
and use of yeast in
baking - should be
mentioned

ii. Industrial uses
Fermentation for
production of alcohol
should be mentioned

ili. Medical uses
Outline their roles as
sources of antibiotics,
giving examples

iv. Agricultural

Fungi as decomposers
be discussed

v. Plant and animal
diseases

Diseases like ~ potato
blight, smut of maize
and wheat, rust of
sugarcane, mildew [of
grapes, athletes «_foot;
ringworm, candidiases;
etc. should %, be

‘highlighted

12|

SECTION F: ECOLOGY _

_._,18,. s

BASIC ECOLOGICAL

CONCEPTS

. Niche, habitats and
macro-habitats, species,
population, community,
ecosystem, biome and
biosphere

19.

P
THE ENVIRONMENT

Candidates
should also | Fieldwork
undertake a
guided detailed
field study of
simple
ecological
communities,
such as a road-
side pond or a

12

9
(including
field work)

‘small garden

Candidates Provide
should study | equipment

39

how some | fieldwork

field
for

12
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factors
Mention should be made
of how various biotic

(e.g. parasites,
predators, etc.) and
abiotic  environmental
factors (e.g.
temperature,  rainfall,
humidity, etc.) affect
organisms and their
populations

- Ecological
Succession and
dominance in a simple
community should be
studied

- Balance in nature
(i.e. the dynamics of
populations)

Mention should also be
made of factors (e.g.

abiotic  factors
are measured
using appropriate
equipment, ¢€.g.
thermometers,
rain gauge,
barometer,
secchi disc, etc.

natality,  competition,

mortality, immigration,

emigration, predation,

etc.) that maintain a

balance in communities

20. SOIL BIOLOGY 6

(a) The soil ecosystem
- Soil formation
- Soil profile Candidates Provide relevant
- Soil tempeérature, | should carry out | experimental

water and pH simple equipment

experiments o

Simple treatment of soil | determine  soil

formation processes, moisture, organic

texture/(particle sizes) matter and air

and profile should be contents, as well

undertaken. Candidates | as porosity and

should also study how capillarity

environmental factors

affect soil organisms

and soil fertility

21. | THE WEB OF LIFE 12

- Symbiosis

| Interactions between

40
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and among organisms
(e.g. parasitism
commensalisms, ’
predation,  mutualism
co-operation, Qo.w
mroc_am_uo highlighted

. ood i :
oodi chains and

- Ecological pyramids
Candidates should be
able to draw common
tood [chains or welss, and
construct ecological
w.w::iam of numbers,
cmoammm and_energy for
simplified communities

p.r8

HUMANS AND/ THE
ENVIRONMENT

- Agriculture
Ecological
consequences of
traditional and modemn
agriculture should be
discussed; advantages
and disadvantages of
each system (e.g.

monoculture and plant
diseases, chemical
fertilizers and pollution,
and loss of biological
diversity, etc.) and other
human related activities
(e.g overgrazing,
deforestation, wild fires,
urbanization, etc.)
should be mentioned

.. Air and water

pollution

Knowledge of sources
of pollutants will be
required of candidates.
Candidates should also
be able to list specific
pollutants Aw.m.
radioactive materials
carbon 11 oxide and
carbon 1V oxide, crude

oil, oEoﬂomcanEwozm

4]
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their
effects and how they can

be controlled. Simple
mention of the problems
of  glohal climate
change, the greenhouse
effect, acid rain, and
ozone layer depletion

- Sewage treatment
and sanitation
Elementary
consideration of septic
tank and sewage
treatment systems with
emphasis on the
importance of proper
sewage disposal. The
importance  of  the
recycling of  wastes
should be outlined

——

23.

APPLIED ECOLOGY
- Biological control

Some common
examples of biological
control should be given.
Mention should be made
of the advantages of
biological control over
conventional chemical
control of pests

- Conservation of
nature(biodiversity)

The jmportance of wise
(sustainable) use of
renewable namral
resources (i.e. wildlife
and fisheries, water,
forests, etc.) should be

emphasized. Some
techniques widely
employed to achieve
conservation (e.g.
creation  of  nature
reserves, legislation,

etc.) should be discussed

A field tdp to
nearby “(natcral
reserve€ should be
considered
imporstant

Fieldwork

12
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Integrated
management (IPM) P

Highlight the principles
of IPM as 3 Systematic

approach involvi

[ _ v
biological, chemjcl:glg
physical, etc. means ot""
pest control
management

SECTION G: GENETICS

24.

HEREDITY
Definition of terms in
genetics, heredity and

variation, gene
phenotype,  genotype,
homozygous,
heterozygous,

homologous, dominant,
recessive, monohybrid

cross/ratio, dihybrid
cross/ratio, Test
cross/back cross,’
codominance, allele

(allelomorphs),  lethal
genes, linkage, crossing

over, sex-linkage,
polyploid, clonings,
genetic engineering,

locus, traits, etc.

(a) Mendel’s work —
inheritance of characters
General treatmeént of
Mendelian ~ (principles
and their déviations.

(b) The Mechanisms of
inheritance

i., Chromosome and

gene . Theory of
inheritance

A connection between
the Mendelian laws of
inheritance  and the
behaviour of the nucleus
in cell divisions, i.e.
mitosis  and meiosis
should be used to

explain _the theory of

Students should be
exposed to charts. Use
of models, e.g. beaded
chain to illustrate
chromosomes

43
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SEL A

HHheritance, Simple
treatment of nature and
Structure of genes and
DNA as the basis of
inheritance

ii. Linkage and crossing
over

Definition of linkage,
crossing over and their
importance

(¢) Mutation

- Definition of mutation
and its iraportance in the
evolution of plants and
animals

- The different types of

genome, chromosome,
gene and plasma/extra
nuclear mutations,

nature and importance
should be discussed

-  The types of
mutagenic agents and
effects, physical,
¢himical and  high
temperature should be
briefly discussed

d) Applications of the
principles of heredity

i. ABO blood group;
Rhesus factor (system);
Sickle cell anaemia
The ABO blood <group
and Rhesus
factor/system should be
discussed “with ,'special
emphasis | on” antigen
and antibody
relationships.  Use of
blood  grouping - in
marriage counseling,
blood transfusion and
paternity determination,
as well as sickle cell

anaemia  and DNA
finger printing
1. Sex-linked

characters

A practical class
should be
conducted 1o
allow candidates

measure height,
weight of
individuals

organisms of the
same age group
and explain the
variation

Use class as a

population to generate
data

44
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Simplc treatment of the
significance  of sex-
linkage of Characters

with example
S
(haemophilia, bzld-

headedness, ang colour
blindness)

ii.  Plant apd animal
Improvement through
bre&?ding and genetic
engineering

- The applications of
genetics in agriculture,
behaviour, social
structure, ecology, law
and religion should be
briefly discussed

- Genetics, medicine and
genetic engineering.
The concept of gene
therapy, nuclear, cell
and molecular cloning
should be discussed

(d) Nature of Gene

- Definition of gene

- The structure,
composition and
significance ‘of DNA
and RNA as hereditary
materials  highlighting
their differences should
be discussed

- DNA replication vand
its theoriés should be
briefly.discussed

25,

SECTION H: EVOLUTION

THE + THEORIES OF
EVOLUTION

- Lamarck

- Darwin ‘
The contributions of
Lamarck and Darwin to
the theory of evolution
should be outlined.
Simple  mention of

examples of convergent

15
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The link between
evolution and variation
should be established.
Key steps in  the
evolution of humans
should be mentioned

and divergent evolution.

Lt b adled SRR

Natural selection
and speciation

An overview of the
concepts  of  patural
selection and
mechanisms for
speciation (i.e. roles of
mutation and genetic
drift, etc.) as the driving
force for evolutio:

Recommended Texts / Reference Materials:
Basic Recommended Textbooks:

A.

1.

_[\.)

0.

Science (3" Edition). Cambridge University Press, 984 pp.
Edition). W.W. Norton and Co., New York, London, 1175 pp-
Edition),/Thomas Nelson and Sons Ltd., 637 PpP-

Ccy, San Francisco.

McGraw-Hill Inc., 909 pp.

PP-
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Taylor, D.J.; Green, N.P.O. and Stout, G.W. (1997); Biological
Keeton, W.T. and, Gould, J.L. (1986): Biological Science (4"
Roberts, M.B.V. (1980): Biology: A Functional Approach (2™
Sokal, R.R. and Rohlf, J.F. (1973): Biometry. W.H. Freeman and
Dutta, A.C. (1979): Botany for Degree Students (5" Edition).

Kershaw, D.R. (1988): Animal Diversity. Chapman and Hall, 428



oL

10.

f'{':bf’ C (1964): Simple Experiments in Biology (2™ Edition)-
inemann Educational Books Ltd., London, 216 pp-

i'fpfgn, M. (1942): Biological Drawings (With Notes) (Parts I and
) 5 Edition. John Murray Lid., 60 pp.

Ro_weu, H.G.Q. (1962): Guide to Dissection (1* Edition). John
Murray Lid., 251 pp. '

;‘e{g_e.q = Ot (1_987)3 Tropical Biology: A Practical Course QJ
dition). Mucmillan Publishers, 154 pp.

Other Relevant Texts:

1.

I

Va = p i
}mes,’)A.E{h dnc‘i' Rees, N. (1972): Plant and Animal*Biology Vols
and 2 (4" Edition).Pittman Press Bath Gfeat \Britain (1345pp;
1092pp).

Sokal, R.R. and Rohlf, J.F. (1969): Introduction to Biostatistics.
W.H. Freeman and Co., San Francisco.

Singha, P. (1996): An Inweductory Text on Biostatistics @
Edition).

Fullick, A. (1994): {Advanced Biology. Heinemann Educational
Publishers, Halley Const, Jordan Hill, Oxford, 522 pp.

14ill, J.B.; Qverb2'ts, L.O.; Popp, H.W. and Grove Jr., A.R. (1960):
Botany:.A Textbook for Colleges (3" Edition). McGraw-Hill Book

Co. Incy, New York, London, 571 pp.

Muller, W.H.: Botany: A Functional Approach (4™ Edition).
Collier Macmillan International, 687 pp.

Ever, D.W. and Hall, J.B. (1972): Ecological Biology Volumes 1
and 2. Longman, 334 pp, 526 pp.

Rost, T.L.; Babour, M.G.: Thornton, RM.; Weier, TE. and
Stocking, R.C. (1979): Botany: A Brief Introduction to Plant

Biology. John Wiley and Sons Inc., 118 pp.
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10.

11.

12.

13.

14.

15.

16.

17.

Other relevant Practical Guides/Manual:s:

L.

!Q

(SN

Bell, P. and Woodcock, C. ( 1971): The Diversity of Green Plants
(2™ Edition).Edward Ammold Ltd. (ELBS Edition), 374 pp-

Ewusie, Y.J. (1980): Elements of Tropical Ecology. Heinemann

Educational Book Ltd., 205 pp-

Barnes. R.D. (1980): Invertebrate Zoology (4lh Edition). Hong

Kong, Holt-Saunders. 1089 pp.

p. and Olive, PJ.W. (1989):  The

Barnes, R.S.K.; Calow,
London, Blackwell Scientific

Invertebrates: A New Synthesis.
Publications, Hong Kong, Holt-Saunders, 582 pp-

Pearse, J. and Pearse, V. (1987):

Buchsbaun, R.; Buchsbaun, M.;
n, The University

Animals without Backbones (3™ Edition). Londo
of Chicago Press, 572 pp.

Colbert, E.H. (1969): Evolution of the-Vertebrates. John Wiley

and Sons Inc., New York.

Romer, S.A. and Parsons, T.S. (1977): The Vertebrate Body (5"
Edition). Philadelphia, W.B. Saunders, 624 pp.

od, J.H. (1978): Guide to

Webb, J.E.; Wallwork{JA. ‘and Elgo
Macmillan Education Ltd.,

Invertebrate AnimalS "(2"/Edition).
London, 305 pp.

Young, J.Z: (1962): The Life of Vertebrates. Oxford University
Press, Ely.House, London, 320 pp.

and Devlin. RM. (1970):

Witham, F.H.; Diaydes, D.F.
Van Nostrand Reinbold Co.,

Experiments in Plant Physiology.
245 pp.

Dunn, A. and Arditti. S. (1968): Experimental Physiology. Holt,

- Rinehart and Winston, Inc., New York, London, 312 pp.

gﬁ:iw Rl.iP - (_198'1'): Practical Invertebrate Zoology (2™ Edition).
ell Scientific Publishers, Oxford, London. Boston, 356 Pp-
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* Frgdeman’ W.H. and Brucegirdle, B. (1967): An Atlas of Histology
(2™ Edition). Heinemann Educational Books, London. 140 pp-

NOTE: The list provided above is not exhaustive. Other texts. which cover the
relevant topics in great enough detail for ‘A’ Level Biology (as may-bS,
ascertained by the Chief Examiner) can also be used.
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