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Grade 12 Biology Curriculum,

Grade 12 Semester 1

Nucleic acids and protein synthesis

Page 2

J9Y (bl Jradl - e QU1 Casall

1.1

describe the structure of
nucleotides, including the
phosphorylated nucleotide ATP
(structural formulae are not
expected)

gl slog Bggill (olemdl

shdiall 45 g9l &3 (§ Loy ¢l 9851 iS5 sy 1-1
(Dsllae ns &Sl dipall) ATP

1.2 | state that the bases adenine logio JS 058 Ol 5 Lo cilgzg il el o 180 2-1
and guanine are purines with a P sy ey gl aelgall Oy bl
double ring structure, and that AauSHl Asall) By Al e Lgke S 095 Oloduesn
the bases cytosine, thymine and (Lgllan p& Aclgal)
uracil are pyrimidines with a
single ring structure
(structural formulae for bases
are not expected)

1.3 | describe the structure of a DNA U5 e gade Jo) &1 e DNA s3> oS5 G | 3.1

molecule as a double helix,

including:

* the importance of
complementary base pairing
between the 5" to 3’ strand
and the 3' to 5 strand
(antiparallel strands)

* differences in hydrogen
bonding between C-GC and AT
base pairs

* linking of nucleotides by
phosphodiester bonds

(oY) g lais Objlgie Olas) 5 ) 3"t

93" dID bl g AUl aclgdll zlg)f dranl @

Eb)’i e didazgydag)! ddaslyJl L,g oMyl e
A-T 9 C-G aelpall

3005 g Ll Alalgy oSl Ly @
Sl

1.4 | describe the structure of an Jlyedl RNA plascisl (RNA s$3> Sy Canay 4-1
ENA molecule, using the example JisS (MRNA)
of messenger RNA (mRNA)

1.5 | describe the semi-conservative 2sb LS DNA 55 Jadloall duis caclaill 4T Casay 5-1

replication of DNA during the S
phase of the cell cycle,
including:

* the roles of DNA polymerase
and DNA ligase (knowledge of
other enzymes in DNA
replication in cells and

HOIX L_; LAJ 535.1.‘%!‘ 5)3.3 R cs g_&.CL,'a.‘U\
DNA 35519 susterdss DNA @il oo S 09> @
caelan dall wl3 6391 GlapYl d3ya0)
&3 sedd5: DNA glsily bl § DNA
(glhae cod
3l Jayadlg puiall Jayidl g ©SYl @
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Grade 12 Biology Curriculum, Page 3

Nucleic acids and protein synthesis gl slog Lggill (olexN
different types of DNA BLoL peds DNA pld) dxis Cacliatll @
polymerase is not expected) 1ads 3’ JI 5 ol (3 ol gules

* the differences between
leading strand and lagging
strand

* replication as a consequence
of DNA polymerase adding
nucleotides only in a 5" to 3’

direction
1.6 | describe the principle of the O L aad ) Aradladl duiad) Byaid Tune Cina 6-1
universal genetic code in which 153 il 51 Agme el 2o>Y DNA delgd (po dalies
different triplets of DNA bases Blay ey Ohad

either code for specific amino
acids or correspond to start
and stop codons

1.7 | describe how the information in Fuddl ilas s DNA @ Olaglaall pasviad (S Canmy | 7-1
DNA is used during roe JSl9al elld § Ly ! olpie <bd dex Al
transcription and translation nedes RNA 3] o
to construct polypeptides, (MRNA) JL,sRNA
including the roles of: Ll Ohasdl e

* RNA polymerase (tRNA) JSWRNA o
* messenger RNA (mRNA) 8obaddl Aduadl Ozl @
* codons Ologuwsaldl @

* transfer RNA (tRNA)
* anticodons
* ribosomes

1.8 | state that the strand of a DNA P | Glas (§ pdsciwall DNA s3> s 0f S | 8-1
molecule that is used in 9 FawdI Jas i (o 5331 Jas il Oy I 9l Frwddl Jas
transcription is callied the A Loy

transcribed or template strand
and that the other strand is
called the non-transcribed or
non-template strand

1.9 | explain that, in eukaryotes, SHIRNA s3> Jadad o e8lgall > WIS 3 & 9-1
the RNA molecule formed 2 Sl AL (&9Y1 dsaadll) Gl dilas e iy
following transcription Bo (l5uSY1) Braduall ol Layyg (lin A51) 8,dal

MRNA (3553

(primary transcript) is
modified by the removal of non-
coding sequences (introns) and
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Grade 12 Biology Curriculum, Page 4

Nucleic acids and protein synthesis gl slog Lggill (olexN

the joining together of coding
sequences (exons) to form mRNA

1.1 | state that a polypeptide is e cpad) &l Oy onad! daselgy 48 dand! dpde of Sdo | 10-1
0 coded for by a gene and that a DNA ¢3¢0 1552 0355 OludslSsall (o 5 e
gene 1s a sequence of
nucleotides that forms part of
a DNA molecule

1.1 | state that a gene mutation is a 283 G deladll zloll )8 3 A5 (p Akl Byaball O Sd | 11-1
1 change in the sequence of base ke g e 0S5 ) $352 Of oS Ul (DNA
pairs in a DNA molecule that
may result in an altered
polypeptide

1.1 |explain that a gene mutation is | @Ls]gldds ol dlasiul doi Guass didl Byalall Ol i | 12-1
2 a result of substitution or 0d (o £ T 35 oS jashy (DNA § ©lusslss
deletion or insertion of Bl sl pae § olabl)
nucleotides in DNA and outline
how each of these types of
mutation may affect the
polypeptide produced
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Grade 12 Biology Curriculum,

Inheritance &yl

Page 5

dominant, recessive, codominant,

Slaie 28 ¢ IV Blaie cau Shb «Grgtae b
RERYALY]

2.1 | explain the meanings of the terms degazmall Galot conmll ilxllasanll srs 70 1-2

gene, haploid (n) and diploid (2n) @Mﬁﬁ)ﬁ‘&cw|g§w‘(n)a§ﬂﬁﬂf(ﬁé&)‘
(2n

2.2 |explain what is meant by Alote)l Gloguga, Sl Zlgil 2 sgmaiall m i | 2-2
homologous pairs of chromosomes

2.3 |explain the need for a reduction JIF plud P il pluiYl 8)9 00 4 | 3-2
division during meiosis in the gl (psSH
production of gametes

2.4 | describe the behaviour of Ll 45Ul WIS 8 ologungeg,SII & glas Loy 4-2
chromosomes in plant and animal oo I BLaYL (I pluiVl s 2l gumell
cells during meiosis and the @*ﬁi&éﬁ@h&éhﬁdag¢@ﬁ“31q
associated behaviour of the :@%h“dw%wfuﬁ%4*%wbbb%‘“d)
nuclear envelope, the cell surface ‘jjgjEiﬁj;fgﬁij&ﬁj&é:ﬁigfj
membrape and the sleQlel(names of ,bwhdﬁﬂq%«ddﬁﬂ«bwéumzﬂﬁ«bw
the main stages of meiosis, but Sl skl (W Jbail skl (G 3l
not the sub-divisions of prophase \ T s aw
I, are expected: prophase I,
metaphase I, anaphase I, telophase
I, prophase II, metaphase 1T,
anaphase II and telophase 11)

2.5 | interpret photomicrographs and Ghadasall pguylly &Sgall Lygmall hguall pue | 5-2
diagrams of cells in different 3oug cdalisall JIFSYI pluas)l lgbl (§ Ll
stages of meiosis and ildentify the IR pluiid &yl 1Y)
main stages of meiosis

2.6 | explain that crossing over and aisdl) Qlgdiall BlalasYlg jganll dikos OF 740 6-2
random orientation (independent ©lilag Sy Ablatoll Slagungag, Sl 193 (L)
assortment) of pairs of homologous gl 02555 ) 5288 JIed! pluudidl oLl d2,8)1
chromosomes and sister chromatids 3b@mb¢guyugguy&“g¢?a%*
during meiosis produces el
genetically different gametes,
with reference to alleles, linkage
and loci

2.7 |explain that the random fusion of Clasl i zlaedl Jlgandl gl Ol 40 | 7-2
gametes at fertilization produces Bl oilizes 31,31 (9SS ] 5282
genetically different individuals

2.8 | explain the meaning of the terms (A8 5lin B3l ¢griin (bl tobllasanll gas 7 8-2
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Grade 12 Biology Curriculum,

Inheritance &yl

Page 6

phenotype, genotype, homozygous
and heterozygous
explain the meaning of the terms Jezdl (F1 JsY1 el el ) (e 75 9-2
test cross, Fl, F2 and sex ozl dadyelly (F2 (LI
linkage.
interpret and construct genetic Olaye &3 § b e wllahse 03509 i | 10-2
diagrams, including Punnett o) &olaT g5 iy Lty 7 el
squares, to explain and predict Bablly Bolidl ot () 45US Slrglyiy
the results of monohybrid crosses ol dladyally I 2unly cdSiL
and dihybrid crosses that involve
dominance, codominance, multiple
alleles and sex linkage
interpret and construct genetic Olaye W § by diluer Sllaliss 03509 Sy | 11-2
diagrams, including Punnett el A58 Ol gl gl Lty ) ccaih
squares, to explain and predict szﬂﬁufﬁyywsah@‘QW?Qwﬁ
the results of dihybrid crosses QQ*“89“”&&9Jﬁ“JH%”l¥f“
that involve autosomal linkage and (Rglias o) 285220
epistasis (knowledge of the
expected ratios for different
types of epistasis is not
expected)
interpret and construct genetic Olaye <3 § by diuer llalase 03509 Ay | 12-2
diagrams, including Punnett Byl il gl gl Wby 7 ccusly
squares, to explain and predict
the results of test crosses
explain the relationship between Srelaall 3lykallg clise ly sl o dball e | 13-2
genes, proteins and phenotype :dl eyl xe
with respect to the: B4a19 imang b @xily TYR ol o
. TYR.ggne, tyrosinase and deriall ol 4389 sl sarglly (HBB (ol o

gl Dinism _ _ digarglls (V) ool Jolalls F8 cnll o
* /BB gene, haemoglobin and sickle o o

ce!l anaemia OPIILD 2509 GRS (909 HTT el @
* F8 gene, factor VIII and

haemophilia
* HTT gene, huntingtin and

Huntington’s disease
describe the differences between ligadly ZuSH Slaadl oo GBS Cagmy | 14-2

structural genes and regulatory
genes and the differences between

Tadil) AL laspd o Bl debiell
el ALl Sl
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Grade 12 Biology Curriculum, Page 7

Inheritance &yl

repressible enzymes and inducible

enzymes
2.1 | describe genetic control of W & ool U] 8 vl (Sl ol s | 15-2
5 protein production in a prokaryote 93 8,20) 12C3 W1 03991 plosciaaly 19301 &1

using the lIac operon (knowledge of Cowd CAMP ksl (ool Glawsd ol

the role of cAMP is not expected) ' (sl
5> 1 | state that transcription factors DNA ; Lag3 ol (p gl Juolge o S | 16-2
6 are proteins that bind to DNA and A W 8 ) ppeanll Sl § 2)lady

are involved in the control of Al Jdme 8303 ol Jus g3y oy 819l

gene expression in eukaryotes by

decreasing or increasing the rate

of transcription
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Grade 12 Biology Curriculum,

Genetic technology

Page 8

3.1 | explain the meaning of the term SAI slae DNA zllasas)l (aae 7w 1-3
recombinant DNA
3.2 | explain that genetic engineering is Boguaball dndlacll (B duiydl duwdig Of 2-3
the deliberate manipulation of (@ P § Dignn pallas Jodad) dududl BoLal)
genetic material to modify specific el @i @ SR ) e J&5 QS Jadp U39
characteristics of an organism and e
that this may involve transferring a
gene into an organism so that the
gene is expressed
3.3 | explain that genes to be transferred 10550 15 @ G ) JaS @ bl of e 3.3
into an organism may be: s o 35 DNA e Dyl .
* extracted from the DNA of a donor b PEMRNA (10 daivas o
organism OIS 995 cpo WL dniuae
* synthesised from the mRNA of a
donor organism
* synthesised chemically from
nucleotides
3.4 | explain the roles of restriction DNA 9855:5905] adatl laosi] epe SS9 4-3
endonucleases, DNA ligase, plasmi.ds, 3819 Gamerd 92 DNA 5 ol Nlg e
DNA polymerase and reverse G I I ! I8 § Sl it Sl
transcriptase in the transfer of a
gene into an organism
3.5 | explain why a promoter may have to JLBLoYL I I ] samall J85 o 70 5-3
be transferred into an organism as 2llaall el
well as the desired gene
3.6 | explain how gene expression may be plastl gl ) W8T oSy (S 7 6-3
confirmed by the use of marker genes Ayl ol 1245 G dxiprll Oladlal
coding for Ifluorescent products
3.7 |describe and explain the steps Jelis § Dasaioll Olghasdl 7 oy Cuay 7-3
involved in the polymerase chain #859 ¢luiiwd (PCR) Jukaudiall 301004 5!
reaction (PCR) to clone and amplify s Tag ps < § Lo DNA
DNA, 1ncluding the role of Taqg
polymerase
3.8 | describe and explain how gel ! 308 Jradl plusvinl 448 7 409 Ciua 8-3

electrophoresis is used to separate
DNA fragments of different lengths

skl dalisee DNA alad Jiai)
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Grade 12 Biology Curriculun

Genetic technology

Page 9

3.9 | explain the advantages of using LeasSy3 dlasdl OLusYl ©luSgy plusuinl Ole 7 4 9-3
recombinant human proteins to treat s Jia Ael plasialy (ol Alae
disease, using the examples insulin, sl 83 gl @318 VT ol Jalally
factor VIl and adenosine deaminase

3.1 |outline the advantages of genetic oo Al plaialy gl pamll Ole sd | 10-3

0 screening, using the examples of o2y «(BRCAL, BRCA2) sl 0l
breast cancer (BRCAI and BRCAZ2), (S Calillg 0y grainn
Huntington’s disease and cystic
fibrosis

3.1 | discuss the social and ethical plicny &eol=tlg elamdl whlasyl wdby | 11-3

1 considerations of using genetic woball @ auadl pamall
screening in medicine o

3.1 | explain that genetic engineering may &de>éddﬂLg@¥#mMM@ujO@ 12-3

2 help to solve the global demand for 8392 (s M-y sl (Wl Cllall
food by improving the quality and el Jesoloxally dsypall Sblgee derily
productivity of farmed animals and desling Wl Jamall Ogalud! Jro Altal plaseisls
crop plants, using the examples of «3obmda”u”P%A“b“39u“3“”%f
GM salmon, herbicide resistance in ol
soybean and insect resistance in
cotton

3.1 | discuss the ethical and social )l LelaizYlg AENY LU 3l | 13-3

3 implications of using genetically 1R 2] (3 By Aasd!
modified organisms (CMOs) in food
production

Homeostasis PERVIRINY

4.1 | define homeostasis and state the oloatll § digeal ;Slug U1 oYl Gy | 1-4
importance of homecostasis in
mammals

4.2 | state the principles of homeostasis Ol G oo A0 ts3ke S0 | 2-4
in terms of internal and external EYRTIESVPS PRCHIW-TOWN PR VeSS PR WERRV
stimuli, receptors, coordination Llriwdl slacly (slasall 5a8l ey auasll le))
systems (nervous system and ALl dax I dpdsdly (aaidly wdlaall)
endocrine system), effectors
(muscles and glands) and negative
feedback

4.3 | state that urea is produced in the £ INS 0 S § g2 o bysdl OF STy | 34
liver from the deamination of B3I &) (olesYl (e diued! dc gazall
excess amino acids
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Grade 12 Biology Curriculum, Page 10

Homeostasis PESRURYY

4.4 | describe the structure of the human (e Iratie L) a8 Sy Gy | 4-4
kidney, limited to: i) Uniall o
e fibrous capsule - B adll e
* cortex gl e
* medulla LB poe>
.

* renal pelvis

* ureter

* Dbranches of the renal artery and
renal vein

NN RSN PPN [T T

4.5 | Identify, in diagrams, b gaall L gzmall5ally chagasill pgul (§ 3o 5.4
photomicrographs and electron B 1) 9l el <A g ASIY & ygmall oually
micrographs, the parts of a nephron Aagyall CuSIAlg gel AiegVlg (Lol dugyl
and its associated blood vessels (e atie g
and structures, limited to: WS .

* glomerulus Olagy dlabone @

* Bowman’s capsule Al gotlall e
i i sleddl e

* proximal convoluted tubule Sl Sl ® e

* loop of Henle AaelsdlBLa)l e

* distal convoluted tubule

* collecting duct

4.¢ | Describe and explain the formation Gs 8> gMl) 9,81 3 Jodl (pSS g vy | 6-4
of urine in the nephron, limited to: (s raide (dgS)

* the formation ol glomerular & B e AL A Sl il oS o
filtrate by ultrafiltration in Ology dadxa
the Bowman’s capsule oI § QY polazdl bole] e

* selective reabsorption in the R G gilal)
proximal convoluted tubule

4.7 |Outline how the concentration of slgtll ) 5Ll o gl 71555 Jaus oo LS sy 7-4
urine 1s regulated, with reference el 8Lally duad! (S gikedl oiVlg (Jid
to the loop of Henle, distal )
convoluted tubule and collecting
duct.

4.8 | relate the detalled structure of S9! il Ologs Alaimal BB S Jasy 8-4
the Bowman’s capsule and proximal Jedl (0655 § Lgaslb gy i)
convoluted tubule to their functions )
in the formation of urine

4.9 | describe the roles of the Basl oo (A1 (il slgall s sl iy | 9-4
hypothalamus, posterior pituitary (ADH) Jgd! JhaY sbaedl 390,19 dueliaill
gland, antidiuretic hormone (ADH), gl il (§ daslod] ilgadlly liaysal oSl
aquaporins and collecting ducts in
osmoregulation
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Grade 12 Biology Curricult

Page 11

Homeostasis PESRURYY

4.1 | explain how negative feedback 555 ddldl &)l Ldaall OWT elass oS 40 | 10-4
0 control mechanisms regulate blood e il 8T JI 8LaYl ao cpull (@ 55Ssldl
glucose concentration, with e 09 8gloedl 869 uuSII L5 DLaa)l L
reference to the effects of insulin RAVILIES
on muscle cells and liver cells and
the effect of glucagon on liver
cells
4.1 |describe the principles of cell & (Sl Jlia pliialy ol xal tsoke Ly | 11-4
1 signalling using the example of the raiie 05> Eolodl Ogapd 3ob (s plll s 1S5
control of blood glucose de
concentration by glucagon, limited Lo Aol o Juiinay Ogaygll B3I o
to: CFLAIN A Ol
* binding of hormone to cell 2825 ) gk g G o) bapsis
surface receptor causing . ‘E%“J””ﬁﬁ
conformational change @&ﬂcAMPgwh%9A@w$ )
. . _ _ (@ s i)l ilawgd
. aCthétlon 9f G-protein leading o Ay A oS gy bansds e
to stimulation of adenylyl 85 S Aol wgiasd) Sl gd
cyclase leYl JU5 s
e formation of the second ClaopYl JUS IS e HlaYl usens e
messenger, cyclic AMP (CAMP) OF el e dapell Jaeids) Ao
* activation of protein kinase A by Byl 2yl
cAMP leading to initiation of an ) i i
enzyme cascade %ﬁﬁ%épé@nﬂéﬁhw*em :
o . . 3> dl ok oluall § Gled! @33
* amplification of the signal e sSodkand| s
through the enzyme cascade as a
result of activation of more and
more enzymes by phosphorylation
* cellular response in which the
final enzyme in the pathway is
actlvated, catalysing the
breakdown of glycogen
4.1 |e#xplain the principles of operation i By HLasVI il Joc (Sokke 0 | 12-4
2 of test strips and biosensors for BLY xo cdgally pl (§ 59Sekanl 5S35 ulai) dygamnl)
measuring the concentration of SeouSo a9 39S ekl jadunST cileosi] JI
glucose in blood and urine, with
reference to glucose oxidase and
peroxidase enzymes
4.1 |describe the structure and function Lgial 99 Ayl LIS oS5 sy | 13-4
3 of guard cells
4.1 |explain that stomata respond to L) Gg,lall (& il i 5al) O mdsy | 13-4
4 changes in environmental conditions g2 Hadl dowid @abis Oy « AMEYNg zudll Goyb (e
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Grade 12 Biology Curriculum, Page 12

Homeostasis PESRURYY

by opening and closing and that SLETYL 093, ST 36 pobatel J] d bl e
regulation of stomatal aperture ! @b e slell aad Judas ) dx iy
balances the need for carbon

dioxide uptake by diffusion with the
need to minimise water loss by

transpiration
4.1 | describe the mechanism by which bl e 593) 9sdl Els b AT Ly | 15-4
5 stomata open and close (the role of (@slhae pe Ll sl D> (3 (Sheagundl)

abscisic acid in condition of water
stress is not required)
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Grade 12 Biology Curriculum,

Control and coordination Gy @Sl

Page 13

5.1 | compare the features of the nervous slosall 303l g9 (uanll jleadl Olows Oyla 1-5
system and the endocrine system
5.2 | describe the structure and function Al )] Ausan] dndsl Al 99 CuS)3 iy 2-5
of a sensory neurone and a motor o gall duan)l Azl OF LSy &8yl duasl)
neurone and state that intermediate duanll ddsdly duad! dusaall Al (o Jay S
neurones connect sensory neurones AS,)
and motor neurones
5.3 | outline the role of sensory receptor DS 3 ddl Ol LIS 595 (asdy 3-5
cells in detecting stimuli and LVl (§ duas)l bl J&5 a9 O lgawll
stimulating the transmission of ) gzl dsaall
impulses in sensory neurones
5.4 | describe the sequence of events Jad dgz 0555 J] 605 @ ol i Ciss 4-5
that results in an action potential s 43 plasvinly sl Luasll & (3
in a sensory neurone, using a B9l pep Jio JhesS
chemoreceptor cell in a human taste
bud as an example
5.5 |describe and explain changes to the Al DI slad dgz § il 7 g Ciuay 5.5
membrane potential of neurones, el gl
including: Aol dgr e Blasl 4,48 e
* how the resting potential is Jadll g Ul Guss @l GlasYl e
maintained Z5andl 86 5] dmlyl Agr Bolanl £ o
* the events that occur during an
action potential
* how the resting potential is
restored during the refractory
period
5.6 | describe and expleain the rapid & drmal! BN ) JEBYI 7 g sy 6-5
transmission of an impulse in a (59 Jadl ] 5Lyl ae dddolell dasasd! LIS
mye |l inated neurone with reference
to saltatory conduction
5.7 |explain the importance of the Ol 41,5 dodoxd (§ zgazell 845 duanl k0 7-5
refractory period in determining the ayasl
frequency of impulses
5.8 |describe (he structure of a S 7409 345501 (qanll Ehladll (S5 Ly 8-5
cholinergic synapse and explain how Poend 8l Ugl H9o 3 8 Loy ony
it functions, including the role of
calcium ions

TRANSFORMING
SOCIETIES THROUGH

EDUCATION



عدل


Grade 12 Biology Curriculum, Page 14

Control and coordination Gl g S|

5.9 | describe the ultrastructure of JI 8Ll g ekl Ayaall 351 (S Canas 9.5
striated muscle with reference to 459 7SI o ygamall yguall pliscinl dduasll dakad)
sarcomere structure using electron Audadasill pguylly
micrographs and diagrams

5.1 |explain the sliding filament model & Loy ol (oL 3l bl z3gad sy | 10-5

0 of muscular contraction including porad 8l Ugal ccnansan 93959 cmisagys 49> 3
the roles of troponin, tropomyosin, ATP 5
calcium ions and ATP

5.1 | explain the role of auxin in 2825 @b e Ulatadl gos § cnuSdl pso e | 11-5

1 elongation growth by stimulating WD ) s gasd danall lgig Al
proton pumping to acidify cell
walls

TRANSFORMING
SOCIETIES THROUGH

EDUCATION



عدل


Grade 12 Biology Curriculum, | Page 15

Scientific enquiry and practical skills

Scientific enquiry and practical skills from earlier grades should
be applied and developed in new contexts across the semester. In
addition to recalling, explaining and applying the information,
phenomena, facts, laws, definitions, concepts and theories
described in the curriculum, learners are expected to solve
problems in novel or unfamiliar situations using reasoning.

Learners are expected to demonstrate understanding of practical
skills including being able to:

. plan experiments and investigations

. collect, record and present observations, measurements and
estimates

o analyse and interpret experimental data to reach conclusions
o evaluate methods and quality of experimental data and suggest

possible improvements to experiments.

See Appendix 1 for more details.
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Appendix 1: Scientific enquiry and practical skills

Scientific enquiry and practical skills from earlier grades should
be applied and developed in new contexts during Grades 11 and 12.
In addition to recalling, explaining and applying the information,
phenomena, facts, laws, definitions, concepts and theories
described in the curriculum, learners are expected to solve
problems in novel or unfamiliar situations using reasoning.

Learners are expected to demonstrate understanding of practical
skills including being able to:
e plan experiments and investigations
e collect, record and present observations, measurements and
estimates
e analyse and interpret experimental data to reach conclusions
e evaluate methods and quality of experimental data and suggest
possible improvements to experiments.

Exemplification of the practical skills

The following lists are specific examples related to each of the
practical skills. These specific examples provide further guidance
on the scientific enquiry and practical skills that students are
expected to gain as part of their learning.

The four practical skills should be developed and consolidated in
every semester. However, it is likely that some of the particular
examples in each list will be more relevant to the practical
activities recommended in certain semesters.

These skills exemplify the content of the AO3 descriptor and may
be assessed in the practical paper.
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Plan experiments and investigations

e TIdentify the independent, dependent and control wvariables,
describe how they are measured and controlled.

e Describe experimental procedures and techniques to collect
reliable and accurate data. Use clear and labelled diagrams
to show the arrangement of apparatus where appropriate.

e Describe appropriate control experiments.

e FExplain the selection of apparatus, which measure to a
suitable precision.

e FExplain the selection of materials to use in experimental
procedures.

e Describe the hazards in an experiment and how to minimize
them.

e Predict results and hypothesise based on conceptual
understanding and knowledge.

e Describe how the data should be used to reach a conclusion,
including what derived quantities to calculate from raw
data to plot an appropriate graph / construct an
appropriate chart.

Collect, record and present observations, measurements and estimates

e Apply an understanding of precision and accuracy.

e Collect and record measurements and observations
systematically. Present data using appropriate headings,
units, numbers and ranges of measurements and degrees of
precision.

e Use appropriate mathematical or statistical methods to
process raw data and record to the correct number of
significant figures (this should be the same as or one more
than the smallest number of significant figures in the
orovided data).

e Draw and label diagrams of specimens. Calculate actual
sizes of tissues, cells or organelles.

Analyse and interpret experimental data to reach conclusions

e Process and present data, including histograms, charts and
graphs with straight lines or curves of best fit. Analyse
graphs, including gradients.
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e Determine the percentage uncertainty in a measurement and
combine uncertainties when quantities are added, subtracted,
multiplied or divided.

e Draw error bars, in both directions where appropriate, for
each point on a graph and draw a straight line of best fit
and a worst acceptable straight line through the points on
the graph.

e Use values of standard deviation or standard error, or graphs
with standard error bars, to determine whether differences in
mean values are likely to be statistically significant.

e Interpret and evaluate observations and experimental data,
identifying and dealing appropriately with any anomalous
results.

e Describe patterns and trends shown in data and graphs. Make
predictions from the patterns and trends shown in data.

e Draw appropriate conclusions, justifying them by reference to
the data and using appropriate explanations. Discuss the
extent to which hypotheses are supported.

Evaluate methods and suggest improvements

e Tdentify possible causes of uncertainty, in data or in a
conclusion, and suggest appropriate ilmprovements to
experimental procedures and techniques.

e Explain the effects of systematic errors (including zero
errors) and random errors in measurements.

e Describe modifications to an experiment that will improve the
accuracy of the data or extend the investigation.

TRANSFORMING
SOCIETIES THROUGH

EDUCATION



عدل


