\

CARIBBEAN
EXAMINATIONS
COUNCIL

CSEC® BIOLOGY

Subject Report
with
Exemplars

May/June 2023



CARIBBEAN EXAMINATIONS COUNCIL

REPORT ON CANDIDATES’ WORK IN THE
CARIBBEAN SECONDARY EDUCATION CERTIFICATE®
EXAMINATION

MAY/JUNE 2023

BIOLOGY
GENERAL PROFICIENCY

Copyright © 2023 Caribbean Examinations Council
St Michael, Barbados
All rights reserved.



Table of Contents

INTRODUCGTION ..ottt ettt e e e e e ettt e e e e e e s bebteeeeeeesaaabbbeeeeeesessanbabaaeeesssasasssbbaaeeesssanassneneaeens 4
PAPER 01 — MULTIPLE CHOICE ...........cuuiiiiiiiii ittt ettt e e e e ettt e e e e e s s s aabtr e e e e e e s s s snsbbaeaeeeessasssnaneeeens 5
PAPER 02 — STRUCTURED/EXTENDED ESSAY .........ccueiiiiiiiiriirienieniesiesienteteeeeesestessessessessesseneenessessessessessenes 6
QUESTION Lttt ettt a et e s s a e e e s bt e e s b e e e s et e e s bt e e s arae e 6
QUESTION 2.ttt ettt a e s ara s 28
L0 [0 1T 4 o] o TG F TP U OO PP PPTPPPPTOURRUPROINS 41
QUUESTION ...ttt ettt ettt b e e s bt e s ht e s at e e a e e et e e bt e eheeshtesabe e bt e bt e beesh e e eateeateebeesbeesaeesatena 53
QUESTION Sttt a e s ara s 69
QUESTION Bttt et et e e e e s e e s b e s e e s e e e s s aree s 81
PAPER 032 — ALTERNATIVE TO THE SCHOOL-BASED ASSESSMENT (SBA)..........cccoieeiiiecieeeieeecree e 95
QUUESTION L.ieiiiiieeieeriee sttt et ettt s e sttt e et e e s b e e she e sate s st e e s te e bt e bt e saeesabesabeenbeebeesbeesaeesateenteesbeesaeesanenas 95
[0 1721y o1 PRSP 97
QUESTION B et e s s e e s s e s e e s e 116

GENERAL RECOMMENDATIONS .......oooiiiiiiii it 134



INTRODUCTION

This guide is based on candidate responses to the 2023 May/June examinations in CSEC Biology.
Examinations are offered in two sittings each year — January and May/June.

Overall, the performance in 2023 May/June was marginally better than it was in the 2022 May/June
sitting. This year 73.97 per cent of candidates obtained Grades |-lll compared to 78.14 per cent in 2022
and 74.08 per cent in 2021.

With regards to performance by paper, 84.10 per cent of candidates obtained Grades I-Ill on Paper 01 in
2023, compared to 86.85 per cent in 2022 and 81.94 in 2021. Whereas for Paper 02, 55.81 per cent of
candidates obtained Grades I-lll in 2023 compared to 66.66 per cent in 2022 and 55.18 per cent in 2021.
For Paper 03 (SBA), 85.93 per cent of candidates obtained Grades I-Ill in 2023, compared to 85.91 per
cent in 2022 and 86.39 in 2021.

For Profile 1 (KC), 72.97 per cent of candidates obtained Grades A—C compared to 78.62 per cent in 2022,
and 68.68 in 2021. For Profile 2 (UK),47.50 per cent of candidates obtained Grade A—C compared to 50.77
per cent in 2022, and 47.29 in 2021. For Profile 3, 95.88 per cent of candidates obtained Grades A-C
compared to 96.74 per cent in 2022, and 97.41 in 2021.
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PAPER 01 — MULTIPLE CHOICE

Overall, candidates performed fairly well in Paper 01. This year, the mean score for Paper 01 was 40.68
compared to the mean scores of 42.10 in 2022 and 40.63 in 2021.
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PAPER 02 — STRUCTURED/EXTENDED ESSAY

This year, the mean score for Paper 02 was 41.29 compared to the mean score of 46.08 in 2022 and 44.25
in 2021.

Question 1

This question tested Specific Objectives B 1.1, 1.2 and 1.3. The question required candidates to be able
to compare the structure of the generalized plant and animal cells, and selected microbes; distinguish
between cell wall and cell membrane, and mitochondrion and chloroplast; and relate the structure of
organelles to their functions.

For Part (a) (i), candidates were given micrographs of an animal cell and a plant cell. Candidates were
required to say what type of microscope was used to produce the images shown in the figure. The
expected answer was the transmission electron microscope. Candidates who simply wrote electron
microscope were awarded the mark.

Candidate’s Response to Part (a) (i) — Sample 1

¥what type Of MICTOsCOoPE WaS used o prm:luca the IMMages showm in l"IgLIlT'B I¢

LMo AP

(1 mark)

Examiner’s Comments

This candidate was given zero for an incorrect answer.

Candidate’s Response to Part (a) (i) — Sample 2

What type of microscope was used to produce the images shown in Figure 1?

The Rype o matcoscope used war an. elechummiurosope

{1 mark)

Examiner’s Comments

The candidate gave the correct answer and was awarded the mark.
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Many candidates seemed to be unfamiliar with the types of microscopes and gave responses such as
‘telescope’ and ‘periscope’ or described the microscope as ‘an electric microscope’. These responses were
not credited.

Part (a) (ii) required candidates to draw a large, clearly labelled diagram of one plant cell from the
micrograph in the figure given in Part (a) (i).

Most candidates were able to earn at least four marks for this question. Generally, candidates were aware
of basic biology drawing skills and most of them presented the drawing of a typical plant cell. However,
plant cells are not always typical; a cell may have the characteristic structures present but the size, shape
and number of organelles may differ based on the specialization.

Most candidates adhered to the rule which states that label lines must not intersect. However, skills such
as no shading, neat lines, labelling, title placement and the calculation of magnification need to be
emphasized. A large percentage of candidates did not include magnification and did not draw the shape
of the cell correctly; hence, those marks were forfeited.

Some candidates attempted to draw the actual cell from the micrograph. Some drew and labelled plant
cells from memory. A few candidates failed to follow the instructions by drawing multiple cells and
organelles that were not seen in the micrograph. Some candidates also struggled to label cell structures
accurately. The experimental skill of calculation of the magnification of the drawing seems to be lacking
across most of the territories.

Most candidates, therefore, failed to receive the mark for magnification. The skill of correctly calculating
the magnification as well as stating it correctly needs to be re-taught or reinforced. Students also need to
be reminded that shading is not allowed; Stippling or cross-hatching is, however, acceptable.

Marks were awarded as follows.
e Correct magnification (1)
e (Clean continuous lines with no shading (1)
e Correct shape (1)
e Title (1)
e Labelling lines that are not intersecting (1)
e Llabelling (4)
- Cellwall
- Cell membrane
- Nucleus
- Nucleolus
-  Cytoplasm
- Vacuole
— Chloroplast
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- Mitochondria/mitochondrion
- Starch grain(s)

The list of cell organelles above represents those that were visible on the micrograph which was shown in
the figure. Hence, candidates were not awarded marks for any cell organelles that are not listed above.

Candidate’s Response to Part (a) (ii) — Sample 1

Draw a large, clearly labelled diagram of ONE plant cell from the mscrograph

shown in Figure |

Examiner’s Comments

The candidate earned seven out of nine marks for this diagram. One mark was deducted for not stating the
magnification. One mark was also deducted for incorrectly labelling the vacuole and chloroplast.
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Candidate’s Response to Part (a) (ii) — Sample 2

(i) Draw a large, clearly labelled diagram of ONE plant cell from the micrograph
shown in Figure 1.

\/ p'e

Examiner’s Comments

This candidate was awarded marks for the title, the drawing, and seven or more correct labels but lost the

mark for magnification. The candidate received eight out of nine marks.
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Candidate’s Response to Part (a) (ii) — Sample 3

i) Draw a large, clearly labelled diagram of ONI plant cell f'rom the mx graph
3, A ! e
v
|
X

]
|
> !

v v s

v
|
v

Examiner’s Comments

The candidate scored seven out of nine marks. Marks were lost for magnification and shape of the plant cell.
There is a misconception that all plant cells are rectangular. The one in the electron micrograph given was

rounded.
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Candidate’s Response to Part (a) (ii) — Sample 4

(ii)
shown in Figure 1.

Draw a large, clearly labelled diagram of ONE plant cell from the micrograph

v

v

v

TC wall

cell memprane
rough endoplasmip
retdculum
SMooin endoplasm
reticuium
tonoplast

(o)

\/ acuQle
——Starch 9r0|ns

-miochondrio

golgi apparatus

C'{"CD'G;’«m
Chloroplost
'T','CVE",)“

-

nucleolus

Examiner’s Comments

This diagram was beautifully drawn and labelled but the candidate scored six out of nine because of the
inaccurate shape, and the absence of a title and magnification.

11| Page




Candidate’s Response to Part (a) (ii) — Sample 5

(ii) Draw a large, clearly labelled diagram of ONE plant cell from the micrograph
shown in Figure 1.

-
v
DRAWTAG OF A CLAWY CTLL LONGTIOWINA SECTIeN
s > S AMA G

Examiner’s Comments

The candidate lost one mark because of the incorrect shape of the diagram, receiving eight out of nine marks.
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Common misconceptions in this question included the following.
e The nucleus is in the vacuole.
e The cell membrane lies outside the cell wall.
o Chlorophyll lies outside the chloroplast.

Part (a) (iii) required candidates to list two similarities between the plant cell and the animal cell. Most
candidates responded with at least one correct similarity.

The following samples are given to highlight various ways in which correct answers were expressed.

Candidate’s Response to Part (a) (iii) — Sample 1

List TWO-similarities betweeii the plant cell and the animal cell.

Bo%hp\anmd@;@cekhwﬂam&m@hmm
%@l&h\uﬁqmmqkmkmkam&ﬂm&m

Examiner’s Comments

This candidate was awarded full marks for the response given.

Candidate’s Response to Part (a) (iii) — Sample 2

List TWO-similarities between the plant cell and the animal celil.

() . bt o, coll Py, i g ol P

Sed JEAbEBEsddslsU bR dIBRERRbadnREISSS sspsbasssasssansasnsasssransrssssanhessferssssssnsssnaassarrssnsansnnnsrannrnnnnnmE

@i b b o il ; gl I e

L) |o!1000119.|¢!.oo!!|1!1!ooorucooﬂw!oo! I.!I"' FeesppeeTsagefesprnqEesqrssssesssnsensinesddondd

..... oty 3t i, Sl wm!ﬁa@fb‘rwumww
M!W@;sf ........ e i o R . ...

Examiner’s Comments

This candidate’s response was worth full marks.
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Candidate’s Response to Part (a) (iii) — Sample 3

List TWQ:similarities between the plant.cell and the-animal.-cell.

------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

................................

.................................................................................................................................

Examiner’s Comments

This candidate was awarded full marks for the response.

Candidate’s Response to Part (a) (iii) — Sample 4

List TWO-similarities between the plant.cell and the animal cell.

VU e S,
TR T NN\ OSSR
@)1= ML TONE PN NPRES N S—

Examiner’s Comments

For this response, the candidate was awarded full marks.

14| Page



Part (a) (iv) stated that the most prominent structure on the animal cell electron micrograph carries
genetic information in the form of DNA. The name of the structure was required. Expected responses
were nucleus or chromatin. The response ‘chromosomes’ was not accepted because chromosomes are
not visible on the micrograph. Most candidates were able to receive the mark.

Candidate’s Response to Part (a) (iv) — Sample 1

The most prominent structure on the animal cell electron micrograph carries genetic
information in the form of DNA. State the name of the structure.

(1 mark)

Candidate’s Response to Part (a) (iv) — Sample 2

The most prominent structure on the animal cell electron micrograph carries genetic
information in the foxtn of DNA. State the name of the structure.

Jhenameok Thy ctoactuee 8 e quelas

-------------------------------------------------------

Candidate’s Response to Part (a) (iv) — Sample 3

The most prominent structure on the animal cell efectron micrograph carries genetic
information in the form of DNA, State,the name of the structure.

[

LT nuclews 1S He west prominent. Stuchue .

oooooooooooooooooooooooooo

(IS (1 mark)

Examiner’s Comments

In the samples above which show responses for Part (a) (iv), the candidates all gave correct responses.
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For Part (b) (i), a diagram of the generalized structure of a bacterial cell was given. Candidates were then
asked to identify one similarity between the bacterial cell and a plant cell. The following points were
credited.

e Both have cytoplasm.

e Both have a cell wall.

e Both have a cell membrane.

e Both have DNA.

e Both have a fixed shape/definite shape.

e Both have ribosomes.

A few candidates seemed to misunderstand the identification of similarities between the plant cell and
the bacterial cell, but most candidates answered correctly.

Candidate’s Response to Part (b) (i) — Sample 1

Identify ONE similarity between the bacterial cell and a plant cell.

%o%\m&@a\@maﬂwc&amﬁq%@?m« .......

----------------------------------------------------------------------------------------- e T R e T

Candidate’s Response to Part (b) (i) — Sample 2

Identify ONE similarity between the bacterial cell and a plant cell.
The plant cell and bacierial cell both have celiwalls. |

---------------------------------------------------------- IETETTYTSEY Y

............................................. I L e L LT

(1 mark)

Examiner’s Comments

The two candidates’ responses shown in the samples above were correct.
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For Part (b) (ii), it was noted that the structures of the bacterial cell are especially suited for the role of
infecting other organisms. Candidates were asked to complete a table to explain how each structure helps
the bacterium to infect organisms. An example was provided on the table. Some of the expected answers

were as follows.

Name of structure: Slime capsule

How the structure helps the bacterium to infect other organisms

Protects the bacterial cell from antibiotics/chemicals (1 mark) so the bacteria continue to grow and
multiply in the organism (1 mark)

Protects the bacterial cell from drying out (1 mark) so the bacteria survive (1 mark)

Allows bacteria to stick to smooth medical devices, for example, catheters (1 mark) so bacteria
survive/are not washed away (1 mark)

Protects against phagocytes (1 mark) so the bacteria survive (1 mark)

Slime offers less resistance/lubricates the bacterial cell (1 mark) so the bacteria can move freely

(1 mark)

Slime capsule contains antigens (1 mark), helping the bacteria to invade cells (1 mark)

Slime capsule functions as a conduit (1 mark), allowing nutrients and enzymes in and out of the
bacterial cell (1 mark)

Name of structure: Flagellum

How the structure helps the bacterium to infect other organisms

Increases the motility of the bacterium (1 mark) so it can get easy access to cells and within cells
(1 mark)

Avoids unfavourable environments/moves to favourable environments (1 mark) so the bacteria
survive (1 mark)

Helps to form biofilms (1 mark) so bacteria survive (1 mark)

Acts as a sensory organ to detect temperature changes (1 mark) so bacteria are protected from
extreme temperatures (1 mark)

Name of structure: Cell wall

How the structure helps the bacterium to infect other organisms

Prevents lysis of the cell by osmosis (1 mark) so bacteria survive (1 mark)

Makes the cell rigid/maintains the cell’s shape/structural support (1 mark) so it is not easily
damaged (1 mark)

Protects the cell interior (1 mark) so the bacteria survive and reproduce (1 mark)

Acts like a barrier (1 mark), preventing the cell from bursting when it takes up water (1 mark)
Serves as a barrier (1 mark) to prevent phagocytosis/attack by white blood cells (1 mark)
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Many candidates stated the function of the structure correctly but did not relate it to the bacterium
infecting organisms. Candidates need to pay special attention to the marks allocated to questions. In this
instance, three structures for six marks should have indicated to candidates that two points must be made
about each structure with respect to the bacterium’s capacity to infect other organisms or its viability.

Common misconceptions included the following.
e That the flagellum being referred to was from sperm
e That the slime capsule carries DNA
e That the cell wall belonged to a plant cell

Candidate’s Response to Part (b) (ii) — Sample 1

(i)  The structures of the bacterial cell are especially suited for its role in infecting
other organisms. Table 1 lists four of these structures.

Complete Table 1 by explaining how EACH structure helps the bacterium to infect
organisms. An example has been provided for you.

TABLE 1: STRUCTURES IN THE BACTERIUM

e .

‘Name of StxuctureJ “U 0 Benefitdto Bacteriuin

......

| Pili or fimbriae . Protecl bactenal cell from bemg eaten’ by phagocytes S0 '
: _the bacteria continue to survive and multiply

Flagcllu@ 1 ﬂ\&s vake w&\,\ ka\k‘y allowt \\p3
 Qoros Q(\& M Q-\GQOCﬁk n w“p \“ch
.. .| oroomses,

Slime capsule |, Gharés ikgpks ard vy exvertiol b die, call
Surival, ard ssenoo) fepradatiton

Cell wall " Prarecks o)\ from bdﬁ £ ‘oo eauch 1y contused
wen  \oer.omes h’% 0.;»'{3 Wi sucvde ?
Mukbighy

Examiner’s Comments

This candidate scored all the marks allotted.
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Candidate’s Response to Part (b) (ii) — Sample 2

Complete Table 1 by explaining how EACH structure helps the bacterium to infect
organisms. An example has been provided for you.

TABLE 1: STRUCTURES IN THE BACTERIUM

Name.of Structure |

Benefit to Bacterium

Pili or fimbriae

. Protect bacterial cell from being eaten by phagocytes SO
the bacteria continue to survive and multiply

Flagellum

f\tl{)S/uul& n fhe mwt}pgtm‘ oF The Bac’r&n(?

which f\ClP& VT move aound the opganism o fnfad el

.| Slime capsule

&

s i thie €%l ound the 7t
whl‘tSl 1«]?‘]% L of 1‘&' fr&?nu Mf;dn leﬁ]fnq‘httfrm

n{ ﬂ“i'{‘{ an \\N\U‘ll of - ht’ 611( €Y i

Cell wall

HHE ﬁm[, ure Sup M ‘f N L’U'P'H\(’ 6014 U
Pﬂ"th cf erg rum[ uﬁm nease & o % #W‘fﬂ“
H\iS\.S J(g 0 \ ﬁ“UWS a,(. bl bo §urwve und confied
fhtecting ims

Examiner’s Comments

thorough responses.

This candidate scored four marks because the response given regarding for the benefit of the slime capsule to
the bacterium was vague. Refer to the previous list of expected responses (page 17) for examples of more
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Candidate’s Response to Part (b) (ii) — Sample 3

(i)  The structures of the bacterial cell are especiaily suited for its'role in infecting
other organisms. Table 1 lists four of these structures.

Complete Table 1 by explaining how EACH structure helps the bacterium to infect
organisms. An example has been provided for you.

TABLE 1: STRUCTURES IN THE BACTERIUM

Name of Structure |

Benefit to Bacterium

Pili or fimbriae

. Pmteci bécterial cell from being eaten by phagocytes so
the bacteria continue to survive and multiply

- s T i, @l mge wids T st ul el o

Flagellum
ey i o0 1 e oo
Slime capsule .Mﬂ@bﬂmcﬂmwmmmmww
el Ovginiy -
Cell wall

Examiner’s Comments

This candidate scored full marks.
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Candidate’s Response to Part (b) (ii) — Sample 4

INi)  The structures of the bacterial cell are especially suited for its role in infecting

other organisms. Table 1 lists four of these structures.

Complete Table 1 by explaining how EACH structure helps the bacterium to infect

organisms. An example has been provided for you.

TABLE 1: STRUCTURES IN THE BACTERIUM

‘Name of Structure | Benefit to Bacterium .
Pili or fimbriae » Protect bactenal cell from being eaten by phagocytes SO

~ the bacteria continue to survive and multiply
Flagellum qugellum aliows for +he movement of the

bacteria . ons surfdces,enabling it 1o continue its

suryival gw“iﬁg nt+he q.bmh; +0 eccape hymp
phagocytes

Slime capsule

° Aifows the bacterja to be able to move
o easier,protects internal gtructures

Cell wall

*Allows the bagteria o survive when inwater,
preyenting it frombursting
Vv -

Examiner’s Comments

This candidate scored full marks.
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Candidate’s Response to Part (b) (ii) — Sample 5

Cell wall Toy Vg o Sadeuin, hamp & Mg

‘hk\mmq\

Examiner’s Comments

This candidate scored one out of the two marks for the response regarding the structure of the cell wall. One
mark was lost because the benefit of the cell wall was not fully explained. The “keeping of its shape” implies
structural support but the second part of the answer, ‘to survive’ was too vague. Instead, the candidate could
have stated “so it is not easily damaged”.

For Part (c) (i), it was stated that human beings are multicellular and are made up of a large variety of
cells. A table was provided, and candidates were required to complete the table (Differences in Cell
Structure) by distinguishing between the following cells.

e Red blood cells and skin cells

e Nerve cells and Skin cells

It seems that candidates need more practice differentiating between structural differences and functional
differences. For example, many candidates gave distinguishing functions of red blood cells and nerves
instead of providing structural differences. Some candidates were unable to earn more than two marks in
this question. Most candidates seemed to be unaware of the shapes of skin cells and nerve cells. However,
the shape of the red blood cell was well known.
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Candidate’s Response to Part (c) (i) — Sample 1

Human beings are multicellular and are made up .of a large variety of cells.

(i) Complete Table 2 by distinguishing between the following cells:

+« Red blood cells
« Skin cells
* Nerve cells

TABLE 2: DIFFERENCES IN CELL STRUCTURE

. Ceat - |~ Difference in Structure
Red blood cells and skin cells

Ped Wood, tells corkain ard o
LUM,-M%QBMWAW
bt vtead, melatin: | ad it ok bicontone. Nhag)

Sldnccllsaxidncrvccclls M’E‘,« el MW\I\WW‘“
e\g;dﬁ‘k’s yogea Yerminaksand arons s tdherean
d=in cells do nok, and. s dhortendan

AR telle

Examiner’s Comments

This candidate scored all four marks for providing a complete answer.

23| Page



Candidate’s Response to Part (c) (i) — Sample 2

Human beings are multicellular and are made up .of a large variety of cells.

® Complete Table 2 by distinguishing between the following cells:

* Redblood cells
« Skin cells
+ Nerve cells

TABLE 2: DIFFERENCES IN CELL STRUCTURE

Dlﬁerence in Structure

Red blood cells and skin cells

| R Lo iﬂﬁ”g‘ t,uwa hwnmuev?Jr‘Nt‘rur%

clkus whie sliin cells dontt
Am,z ¢ bie timave structure wd foe a auclag

Skin cells and nerve cells

flrue cells haut, ﬂengr‘bng'su J? ) :h:pclh'res ot}
he mﬁlm hﬁs‘i( tP& w l[ m;}(';mt,:s%\uno
tmpulSes whife sin cels dow T have
txﬁeﬂ&bﬂi}a& hae o W?ﬁ“ﬂ

Examiner’s Comments

This candidate scored full marks despite stating that skin cells having a ‘spherical’ shape. This incorrect

statement was ignored since one correct difference had already been given.
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Candidate’s Response to Part (c) (i) — Sample 3

‘Human beings are multicellular and are made up of a large variety of cells.

(i) ' Complete Table 2 by distinguishing between the following cells:

« Red blood cells
« Skin cells
* Nerve cells

TABLE 2: DIFFERENCES IN CELL STRUCTURE

Cell _ Dlﬂ"erence in Structure

Red blood r.:ells and skin cells &d M a& WM@ i mﬁmg lﬂﬂbﬁl% dﬂi

mmmmuﬁummm Yol T 9)
ﬂw&fbﬁmlu:WWMfi%

Skin cellsan_dnerve cells ﬁhﬂ "kfb(up il ﬂlﬂ W ma] i
Nesve el W&hﬂjﬁu oyox il W&ﬂm
bt i 3) oy - "’“‘i’”’

Examiner’s Comments

This candidate did not provide a difference in structure for skin cells; hence, only two marks were awarded. A
suitable answer is skin cells contain keratin/collagen or skin cells are not biconcave in shape.
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Candidate’s Response to Part (c) (i) — Sample 4

Human beings are multicellular and are made up of a large variety of cells.

i) Complete Table 2 by distinguishing between the following cells:

* Red blood-cells
« Skin cells
* Nerve cells

TABLE 2: DIFFERENCES IN CELL STRUCTURE

Difference in. Structure

Red bloz)d cells and skin-cells

W - -

Red biapd cells have a biconcave disc
shagpe and contains no nucleus yhile
skincells, do contain nuctei and other
organeltesS-

_Skin cells and nerve cells

Ne‘"\’é:éell{:/gontoin dendrites,axons,
myelinsheaths ,Schwann celinode of

Ranvier wh-|+E—5{§\2»66H-5 fo transmi't
rﬁessages white s€in cells do not.

Examiner’s Comments

This was a clearly written, accurate response for which the candidate scored four out of four marks.

In Part (c) (ii), candidates were asked to name one feature that would enable a scientist to distinguish a
spherical bacterial cell from an animal cell when viewed under a microscope. This part of the question
was well done as most candidates were aware of differences between bacterial and animal cells. Some
candidates lost the mark because they did not specify that the specific (named) organelle was found in
the animal cell only. For example, they simply stated ‘nucleus’ without identifying to which type of cell

the nucleus belonged.

Overall, most candidates were able to earn some marks for this question. Candidates are reminded to

read the question/question part thoroughly before they attempt a response.
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Candidate’s Response to Part (c) (ii) — Sample 1

Name ONE feature that would enable a scientist to distinguish a spherical bacterial
cell from an animal cell when viewed under a microscope.

‘.ilm...c.).\e‘:m&.gek’&..mo&e:m...a.mmm,..e}mt&\.k&eﬁmp&-mﬂfe/u@..
ok Lodrsio) " Aonk (1 mark)

Candidate’s Response to Part (c) (ii) — Sample 2

Name ONE feature that would enable a scientist to distinguish a spherical bacterial
cell from an animal cell when viewed under a microscope.

Bockertl el b ol oo . el ol il imird e o, subee o'

(1 mark)
Candidate’s Response to Part (c) (ii) — Sample 3

Name ONE feature that would enable a scientist to distinguish a spherical bacterial
cell from an animal cell when viewed under a microscope.

D e T T Py

(1 mark)
Candidate’s Response to Part (c) (ii) — Sample 4

Name ONE feature that would enable a scientist to distinguish a spherical bacterial
cell from an animal cell when viewed under a microscope.

_ nmurein _ .
Spherical bacterial cell will haye a'cell wall while animal

------------------------------------------------------------------------------------------------------------------------

celis do not-. (1 mark)

Examiner’s Comments

Each of these candidates were awarded the mark allotted to this part of the question. A definitive answer is
the absence of a nucleus or the presence of a cell wall.
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Question 2

This question tested Specific Objectives C 2.4 and 2.6. The question required candidates to describe the
process of meiosis using terms such as homologous pairs, crossing over, separation of homologous
chromosomes and subsequent separation of chromatids as well as to explain the role of meiosis in the
transmission of inheritable genetic characteristics.

Part (a) (i) presented candidates with an incomplete diagram of meiosis in an animal cell where four
genetically different daughter cells were produced. For four marks, candidates, given the contents of two
daughter cells, were asked to complete the figure by drawing the contents of the other two daughter cells
shown on the diagram. This part of the question was worth four marks and most candidates gained at
least two marks.

Acceptable responses included a relative representation of the shape and pattern of the chromosomes.
Most responses correctly had one solid C-shaped chromosome and one dotted S-shaped chromosome in
one cell and one dotted C-shaped chromosome and one solid S-shaped chromosome in the other cell.
Some candidates also produced accurate diagrams showing recombinant chromosomes.

Common misconceptions included the following.
e More than two chromosomes in each of the two cells
e Cells showing homologous chromosomes aligning at the equator
e Incorrect placement of chromosomes in each cell
¢ Misunderstanding the diagram given in the stem of the question
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Candidate’s Response to Part (a) (i) — Sample 1

Figure 3 is an incomplete diagram of meiosis in an animal cell. Four genetically different daughter
cells, P, Q, R and S, are produced.

Chromosome

Meiosis

v v
v v
P Q R S

Figure 3. Partial diagram of the process of meiosis in an animal cell

(a) (i) Complete Figure 3 by drawing the contents of the daughter cells Q and R on the
diagram. (4 marks)

Candidate’s Response to Part (a) (i) — Sample 2

Figure 3 is an incomplete diagram of meiosis in an animal cell. Four genetically different daughter
cells, P, Q, R and S, are produced.

Chromosome

Meiosis

Q R

Figure 3. Partial diagram of the process of meiosis in an animal cell

P

(a) (i)  Complete Figure 3 by drawing the contents of the daughter cells Q and R on the
diagram. (4 marks)
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Candidate’s Response to Part (a) (i) — Sample 3

Figure 3 is an incomplete diagram of meiosis in an animal cell. Four genetically different daughter
cells, P, Q, R and S, are produced.

Chromosome

Meiosis

v v
v v
P Q R s

Figure 3. Partial diagram of the process of meiosis in an animal cell

(a) (i)  Complete Figure 3 by drawing the contents of the daughter cells Q and R on the
diagram. (4 marks)

Candidate’s Response to Part (a) (i) — Sample 4

Figure 3 is an incomplete diagram of meiosis in an animal cell. Four genetically different daughter
cells, P, Q, R and S, are produced.

Chromosome

Meiosis

TOQT

Figure 3. Partial diagram of the process of meiosis in an animal cell

(a) (i) Complete Figure 3 by drawing the contents of the daughter cells Q and R on the
diagram. (4 marks)
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Candidate’s Response to Part (a) (i) — Sample 5

Figure 3 is an incomplete diagram of meiosis in an animal cell. Four genetically different daughter

cells, P, Q, R and S, are produced.
t Chromosome

Meiosis

S
S

S

P Q R S

Figure 3. Partial diagram of the process of meiosis in an animal cell

(a) (i)  Complete Figure 3 by drawing the contents of the daughter cells Q and R on the
diagram. (4 marks)

Examiner’s Comments

The four candidates’ responses shown above were awarded all the marks. They understood the concept of the
separation of homologous chromosomes during meiosis and the subsequent separation of chromatids.

Part (a) (ii) required candidates to state whether the daughter cells produced by meiosis were haploid or
diploid.

It appeared that there was some confusion since a significant number of candidates seemed undecided.
Some candidates wrote the correct answer then cancelled it, replacing it with the incorrect one. These
kinds of responses highlight the importance of complying with the syllabus requirement of memorizing
the details underlying specific processes. The trend/incident/occurrence also underscores the need for
candidates to be acquainted with the scientific jargon used to explain those processes. Many candidates
lost one mark needlessly because they were undecided about whether the daughter cells produced by
meiosis were haploid or diploid.

The correct answer is haploid.
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Candidate’s Response to Part (a) (ii) — Sample 1
State whether the daughter cells produced by meiosis are haploid or diploid.
(1 mark)

Candidate’s Response to Part (a) (ii) — Sample 2

State whether the daughter cells produced by meiosis are haploid or diploid.

The dout h{sf:(‘...ﬁ.i..[.l'l»...:&!.é’..tﬂ.pf.ié.|..."..'...:.‘....f bey. contnn.halE 10 number o Uprom csumey
A\ hV ‘\.[\\(“‘/tl"l (\” (1 mark)

Examiner’s Comments

Both candidates gained the mark for correctly identifying that the daughter cells produced are haploid.

Part (b) asked candidates to name one part of the body in which meiosis occurs. Acceptable responses
were ovary/ovaries; testis/testes; testicle/testicles or gonads. Incorrect responses included reproductive
, ‘skin’, ‘stomach’,

7

organs (too vague), for example, ‘oviduct’, ‘vagina’, ‘cervix’, ‘uterus’, ‘womb’; ‘rye
‘blood’; ‘sex cells’.

Candidate’s Response to Part (b) — Sample 1

Name ONE part of the body in which meiosis occurs.

v
e ovenes o B delen of o e

(1 mark)

Candidate’s Response to Part (b) — Sample 2

Name ONE part of the body in which meiosis occurs.

Y desteg.... ... w5 e T e e
(1 mark)
Candidate’s Response to Part (b) — Sample 3
Name ONE part of the body in which meiosis occurs.
...... zshc\QS,uM&ms‘Qvaﬂ/Qs
(1 mark)

32|Page



Candidate’s Response to Part (b) — Sample 4

Name ONE part of the body in which meiosis occurs.

(1 mark)

Examiner’s Comments

All four candidates correctly identified one part of the body where meiosis occurs.

Part (c) required the name of the structure within the nucleus which contains the genetic material.
Acceptable responses were chromosome, chromatid, DNA, chromatin, and chromatin threads. Incorrect
responses included ‘nucleolus’, ‘nucleus’, ‘nuclear membrane’, ‘ribosomes’, ‘ovaries’, ‘cytoplasm’,

‘mitochondria’.

Candidate’s Response to Part (b) — Sample 1

Name the structure within the nucleus which contains the genetic material.

dvomorames
(1 mark)
Candidate’s Response to Part (b) — Sample 2
Name the structure within the nucleus which contains the genetic material.
............ CNAGIMITINS.... Y.
(1 mark)

Candidate’s Response to Part (b) — Sample 3

Name the structure \:i}]in the nucleus which contains the genetic material.

Lhromosomes....... Cvomands...... Dﬁ@xgﬂjbo_nug.\&i.g.qas.c.\.....

(1 mark)

Examiner’s Comments

All three candidates gained the mark for naming chromosome, chromatid, chromatin, or DNA.

For Part (d), candidates were required to use their knowledge of genetics to explain why the observable
characteristics in the two sisters, Khara and Keturah, were different from their parents. Candidates had
to give two reasons. An example of an acceptable response is shown below.
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In meiosis, the daughter cells that are produced are genetically different from each
other/not identical and this causes the daughters to have different characteristics
when the male and female gametes fuse in sexual reproduction. This is due to the type
of alleles they have.

Mutation could have occurred in the cells of one or both daughters which changes the
DNA sequence of the daughters and may change the observable characteristics of
them.

Many candidates understood the underlying concept but were unable to provide clear explanations to
substantiate their understanding of genetics as it relates to the question. Terms such as allele, gene,
homozygous and heterozygous were used incorrectly and indiscriminately.

Many candidates also gave incorrect responses, including the following.

e One sister gets more dominant or stronger genes from one parent unlike the other sister.

e Mr and Mrs Balram were not the biological parents of Khara and Keturah.

e The sisters got the genes or traits from their grandparents.

e Dominant genes from the father are passed on to one daughter while the recessive genes from the
mother are passed on to the next sister.

e Onesister inherited more of the father’s traits while the next sister inherited more of the mother’s
traits.

The following samples are given to highlight various ways in which correct answers were expressed.
Candidate’s Response to Part (d) — Sample 1

Khara and Keturah are the daughters of Mr and Mrs Balram, yet their observable
characteristics are very different. Use your knowledge of genetics to explain why the
observable characteristics in the sisters are different. Include TWO possible reasons in
your response.

. . gemhm s e,
Je\p-"‘o o) (MMU '{'w A, Vﬂqoab\m\ ne C@U 15 llk?, He

s S Ho g ... ndn smmado. is o(zéégmbe,ge
«\\wg‘mﬁmj Kot Fhe Awe sicters Vhidh Wase romdiondy &‘eﬁb';ek
(4marks)
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Candidate’s Response to Part (d) — Sample 2

(d) hara and Keturah are the .daughters. of Mr and Mrs Balram, yet their observable
?)/LQ)/\M characteristics are very different. Use your knowledge of genetics to: explain why the
A

d&ngn the sisters are different. Include TWO possible reasons in
your response.

Qbservalble. choraten stics, Pognotypes, Are

_— i Viinh 4
0 g AXONSSLD.... Q..C..C..Qrd.mg ..... %J&Lgenzsgﬁgég-s

W5 &&d@ A..xesult. o fackors. nQudiog Yandom  Arhlizadion..
/Q‘O,\“QS_\"’OX:\)\S

A G{—eﬁasq(\d-\%e,mmmwssmg/wuolr
/U::o\w“” ...gm.c.s...,durim%.....mdosi.s..,...%ha....%mes.ﬁﬂc\erﬁ..cd"............
doy... e SiStecs....would. not. ot the sa.......
©-ond.,.consequently. would..nok. be. expressed. ..

e samge. Tais.would. condribute Ao

e difterences. . thC Ohenotupes or

EUT R S N SR e

@© G) 'Sta _reasons v iosis is important ; ). Wﬁg‘i

Yo

............................

Candidate’s Response to Part (d) — Sample 3

Khara and Keturah. are'the daughters of Mr-and Mrs Balram, yet their observable
characteristics are very different. Use your knowledge: of genetics.to explain- why the
observable characteristics in the sisters are different. Include TWO possible reasons in

your response. qeny ’(’M“;

1: T todusie, the dmolter. cells ot are orduged_are df¥ec

Rix &quhﬂ'.ﬁggr[ngtdL.fm.ﬁ&al....qud..ﬁﬁ.lﬁ...c.uu&@&‘._.ﬁt.d.u.ughiﬁzs.ﬁ;.. '

boe. A Foeol B The wl and Fomale gt fuse
r‘bﬁlu(h;@ﬂ Jhe S due 1o the Jﬁ\(p@ o a\\glz& they hose,

....................................................

...........................................

2 Mutufibn. cooll bave oscuped n e cellc o F ogesn b
...9?:.‘[116....o\mghfmmhdh.@mqe%fhe...ﬂ.!.\!ﬂ Sapwence oFhe dugtites
ok 1oy g ot obsereable Shanchos s st fhen

L D T o R e B R R L LR L L

..............................................................................................................................................
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Candidate’s Response to Part (d) — Sample 4

Khara and. Keturah are the daughters of Mr and Mrs Balram, yet their observable
characteristics are very different. Use your krowledge of ‘génetics to. explain: why the
observable characteristics in the sisters are different. Include TWO possible reasons in
YOur response.

De....of. 100, EOS0L,. V2T o commalids on. nomolegous
PO I rumasomes. wich.. Tekes. place. 10, ohophis. T of ...
..mo;msi\a.:...Xm....Qw.’scpmg,...;s....?c\o.q;’c;m&...da.mm.aa.omes ..... I
CoNgNOL. o0, are... geadiCai. Vi ed.. AANSIONAly . afkee e,
Nomologous X v (mexophase T
...mmmqsom&....(Am/..;..1&0%...&9....&?9&(2!1“&...e\zmgﬂme«...a..hégnw%ld&@es
r ; " .0 (AnpRhose.

...mg,,\osx;...j\nu&...m.eg..%\:,sw\:..:upi\nm...ak.ﬁﬁmt..gmbmmns.m.
...;.Q?..:..dc\mmosgr‘x{@;......yf.uducmg...%meh.m\g}....mm....da.u.gnm: .......

LS. Ance. Sonm... k... Y0010 Lirh. Sonled, oo A\esent. tare-
YOS - o eddy ?wmk' ang othel  sex call. (4 marks)

Examiner’s Comments

These candidates each gained full marks. They were able to explain the role of meiosis in the
transmission of genetic characteristics that are heritable, emphasizing crossing over, random
assortment and recombination in genetic variation — the benefits of sexual reproduction.
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Part (e) (i) asked candidates to state two reasons why meiosis is important to living organisms. Expected

responses were as follows.

Ensures that all organisms produced via sexual reproduction contain the correct number of
chromosomes

Passes on genes that may be helpful in adaptation which promotes survival of the
species/prevents extinction

Produces genetic variation (through recombination)

Allows sexual reproduction of diploid organisms

Enables genetic diversity

Continually reshuffles the genes

Produces sex cells (gametes)

Is necessary for fertilization to occur

Allows for natural selection

Here is an example of an acceptable response.

It causes variation in organisms allowing them to be well adapted to their
environment. It also ensures that the species isn’t completely wiped out due to
diseases.

Some misconceptions included the following.

It is important for asexual or sexual reproduction. (Candidates needed to be specific regarding the
type of reproduction.)

To gain traits from the parents

For growth and repair of tissues

To create chromosomes in offspring

To multiply and divide cells

To help create more plants

For the correct number of cells
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The following samples are given to highlight various ways in which correct answers were expressed.
Candidate’s Response to Part (e) (i) — Sample 1

(i) State TWO reasons why meiosis is important to living organisms.
-Meiesis.. brikes..... ol afion... M. .. LS.

oueh. Ry oo v e podindes o naec.....
e 5o,;wo« O\“Q\uwg -{@0 £ {V\o(g vorahion Hems 1S

....................................................................................................................

45 eitii o] dAaNgeR

‘ho‘V\ &S &M.S‘m\ﬂn

..................................................................................................................

.......................................................

Candidate’s Response to Part (e) (i) — Sample 2

(i) State TWO reasons why meiosis is important to living orgamsms

== T . "—cﬁm RS
! Vo A UCUQOCb_aW
MM QJQ/W }@.Mtd«&kxm\)&i \9%- 2 SPEY. es,

e uga... nuemduohon,i\ ........ ———

Candidate’s Response to Part (e) (i) — Sample 3

(i)  State TWO reasons why meiosis is important to living organisms.

b MeloS IS mpvdunj( o Li orgqn%mi’ .10 Cifmymm&nw
\Mlbfﬂb(‘ﬁo Wﬂ“ ...... e and po e ol pnn....
Z"i\%{éiééi""lﬁkhgé’&&é}{%"'f """ Iy %’""&%};}T"r}i"s""éﬁi&é’i@i’«"{};@e

variufida, e o4 (gnly i) windl ol e fript
.fo...udqﬁ.fy..Lgu ued e ot i . el fe .rz_v.@...fﬁ?..

VGl YIS €% TinG lbY\ (2 marks)

38| Page



Candidate’s Response to Part (e) (i) — Sample 4

(i) State TWO reasons why meiosis is important to living organisms.
- DAACSS. 16 LOWpRCKANR... 0. [MAG.. DG ANKEINS. . AL, .....
= L v . ~ Seyuad )
.. godues. Y sox Cons. Loomeres), nesessany, i ipadustion

| - ng). o
Jco?mwmom«&\vn\c&@‘(’o@gémams’maddt’f&oa,

..msam&.s....35.....xpswnsim\gﬁ.._?.\o..c....meﬂ....genexig.‘fv%g}ﬁg..in......
e : Q

) i 2SPONSHL
\\\n\r\gorgcm\ﬁh&m‘()\df\emp ) R Toowe 2 38 L AN A RS
ovgam&mmmmmm(cl\&@ese&)duuo%hwvomd

Qenes W Moy e sliode for angag envion tenk§? marks)

7.;...)-..“-.\ A~y -

Examiner’s Comments

All four candidates were able to correctly identify the importance of meiosis to living organisms.

Part (e) (ii) required candidates to name two gametes that are produced when meiosis occurs in flowering
plants. Common errors observed were candidates’ use of ‘anther’, ‘stamen’, and ‘seed’ when it should
have been male gametes/pollen. In addition, instead of ovule or female gametes, many candidates wrote

‘stigma’, ‘fruit’, or ‘carpel’.
Candidate’s Response to Part (e) (ii) — Sample 1

(i)  Meiosis also occurs.in flowering plants. Name the TWO gametes produced.
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Candidate’s Response to Part (e) (ii) — Sample 2

(i)  Meiosis also occurs in flowering plants. Name the TWO gametes produced.

o Rllend Lom.. Abe. . ondbleer amel. . oVWME ...

.....................................................................

Candidate’s Response to Part (e) (ii) — Sample 3

(i) ~ Meiosis also occurs in flowering plants. Name the TWO gametes produced.

.................................................................................................................................

.................................................................................................................................

Examiner’s Comments

These three candidates gained full marks for correctly naming the gametes produced in flowering plants.
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Question 3

This question tested Specific Objectives Al.1, 1.2, 6.5. The question required candidates to group living
organisms based on observed similarities and differences, classify organisms based on external similarities
and suggest means by which the environment could be conserved.

There was a mixed performance on the question parts. Some candidates performed well in all sections,
while some performed well in only specific parts and others opted not to provide responses for parts or
all of the questions.

Part (a) required candidates to list three kingdoms other than the animal kingdom. The appropriate
answers were the plant kingdom, Fungi, Prokaryote and Protista/Protoctista. Candidates were generally
able to score at least one mark for this question. However, several errors were noted in responses which
included the following.

e The misinterpretation of kingdom to mean types of organisms, for example, bacteria, air, land

water.

e The indication of the virus as a kingdom

e Giving the classification within the animal kingdom and indicating phylum, genus, species or class.

e The organization of organisms into cells, tissue, and organ system

e Including Saprophyte as a kingdom.

Candidate’s Response to Part (a) — Sample 1

(a)  List THREE kingdoms, other than the animal kingdom, into which .organisms can be
classified.

\anr V\ﬁ\ﬂ dbam .............. M
..... \41‘13:5{ K A, 8 o)Om

Examiner’s Comments

This candidate was awarded two marks for providing two accurate kingdoms. No marks were awarded
for ‘bacteria’.
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Candidate’s Response to Part (a) — Samples 2, 3,4 and 5

@

(@)

(@)

@

List THZREE kingdoms, other than the animal kingdom, into which organisms can be

(3 marks)

List THREE kingdoms, other than the animal kingdom, into which organisms can be
classified.

....... Rlgak: a Q,La Kinad @0
mﬁ ......... A —

List THREE kingdoms, other than the animal kingdom, into which organisms can be
classified.

Ao I’\Maota . Q?Vokw%q m)

3 marks)

List THREE kingdoms, other than the animal kingdom, into which organisms can be
classified.

e l‘-w\az\om;& m\mcb- Qxesanwm .Con.. be QAMW'Q\EJ OME....

(3 marks)

Examiner’s Comments

The last four candidates were awarded the three marks. No marks were deducted for the spelling error.

Part (b) (i) required candidates to refer to an image showing six fish and list three visible characteristics
that may be used to classify the fish. Appropriate responses included structure of mouth, shape of the
head, fin type, number of fins, structure/arrangement of fins, shape of body, type of pattern, and

presence/absence of scales.
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Most candidates were able to score at least one mark for this question. The most common error seen was
candidates simply providing the body part used for classification without stating what particular
characteristic about the indicated body part was being used to classify/group the fish.

Candidate’s Response to Part (b) (i) — Sample 1

(i) List THREE visible characterlsncs that may be used to classify the fish in
Figure 4.

..y %Q&ms(.m\msm 5. m\s\m WAY-XLNDQ)

2.8 Lsdoes K o)
..... %&QM&%@Q&

(3 marks)

Candidate’s Response to Part (b) (i) — Sample 2

() List THREE visible characteristics that may be used to classify the fish in
Figure 4.

(3 marks)

Examiner’s Comments

Each candidate provided three accurate examples of visible characteristics that could be used to classify the
fish shown in the image. They were each awarded three marks.

Part b (ii) required candidates to refer to the image of the six fish, select one of the characteristics they
had listed in Part (b) (i), and then arrange the fish in the image into two groups using the selected
characteristic. Candidates had the greatest difficulty with this section. Here candidates had the following
misconceptions or difficulties.
e Using fins and gills interchangeably
e Using more than one characteristic. Here candidates often attempted to use the two columns to
describe two different characteristics which may indicate either a misinterpretation of the question
or a misinterpretation of the table.
e Indicating a vague characteristic, for example, simply stating ‘fins’ instead of number of fins or

arrangement of fins.
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indicated.

Some candidates simply did not provide a response.

Candidate’s Response to Part (b) (ii) — Sample 1

(ii)  Using any ONE of the characteristics listed in (b) (i), arrange the fish species (A-F)
into two groups, I and I, in Table 3 below.

TABLE 3: SPECIES OF FISHARRANGED INTO TWO
GROUPS, IAND IT

Group I Group XX
. ﬁCluu:acteri.i}tit: Used Charactsrisrti} Used
v Smell matdh g Trvegl g ou
v 4 v E
v 9 Ve
v

B VF

(4 marks)

Candidate’s Response to Part (b) (ii) — Sample 3
(i) Using any ONE of the characteristics listed in.(b) (i), arrange the fish species (A-F).
into twe groups, I and I, in Table 3 below.

TABLE 3: SPECIES OF FISH ARRANGED. INTO TWO
GROUPS, TAND I

Group I Group IL
Characteristic Used Characteristic Used

) ¥ %\t\i\é(\‘w&\\_ v
C v
e v W v
v D Y

(4 marks)

Stating a characteristic and then not accurately grouping the fish based on the characteristic

Candidate’s Response to Part (b) (ii) — Sample 2

(i) Using any ONE ofthe characteristics listed in (b) (i), arrange the fish species (A—F)
into two groups, I and 11, in Table 3 below.

TABLE 3: SPECIES OF FISH ARRANGED INTO TWO

GROUPS,IAND It
Potiern s
Group I " GroupII
Characteristic Used v, Characteristjc Used
T i i F \/

F v

A
(e
:
D

[CEESHES

(4 marks)

Candidate’s Response to Part (b) (ii) — Sample 4

(i)  Using any. ONE.of the characteristics.listed in (b) (i), arrange the fish species (A-F)
intd two groups, I and 11, in Table 3 below.

+  TABLE 3: SPECTES OF FISH ARRAN GED INTO TWO
GROUPS, IAND I

P \

Group I . Groupl
Characteristic Used Characteristic Used
DS M . Pavtera (o GA—(‘\PO
A v £ v
O v C
(4 marks)

Examiner’s Comments

The samples show how four candidates used four different accurate characteristics for classification

and were able to place all the fish bearing the identified characteristic into the correct group. Each
candidate in the sample was awarded the full four marks.
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Candidate’s Response to Part (b) (ii) — Sample 5

(ii)  Using any ONE of the characteristics listed in (b) (i), arrange the fish species (A-F)
into two groups, [ and II, in Table 3 below.

TABLE 3: SPECIES OF FISHARRANGED INTO TWO

GROUPS,IAND II
Group I Group II
Characteristic Used Characteristic Used
. UQV_H irg EQQH pattern Varuing body padlern
: v |
X E

F

Ol (= =

(4 marks)

Examiner’s Comments

In this fifth sample, it was unclear what the candidate meant by “varying body pattern” or what characteristic
was being used to group the fish. The response required more detail indicating how the body pattern varied.
The candidate was not awarded any marks for this response.

In Part (c) (i), candidates were required to provide a biological definition of the word “conservation”.
Many candidates were able to score the one mark awarded for this question. Accurate responses included

the following.
e Conservation biology is a discipline that focuses on protecting and restoring the Earth's
biodiversity.
e The study of the loss of earth’s biological diversity and the methods which may prevent it.
e Conservation is the preservation and/or protection of organisms in a particular habitat to prevent
extinction.
e Conservation is the deliberate and controlled careful use of resources and organisms to protect

both the environment and its inhabitants.
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Common inaccurate definitions provided by candidates included the following.
e Saving resources, for example, water, minerals etc. (not focused on biological definition).
e Conservation of energy
e Conservation is the saving of something
e Conservation is the act of storing or preserving

Candidate’s Response to Part (c) (i) — Sample 1

(1 mark)

Examiner’s Comments

While this candidate provided some examples of conservation techniques, no accurate definition was given;
hence, the mark was not awarded.

Candidate’s Response to Part (c) (i) — Sample 2

@ Define the term ‘conéservation’asused in biology.
LONSE \/o¥or\5‘ MCANS.. HNE. LILVING. ;...
9] o) ‘-\1\”) o
x .hs.ahe.means h& auhich. Ocaanisms
a@pmeweé%keng%ml}ﬁs\gan ...........
) ‘ (1 mark)
Candidate’s Response to Part (c) (i) — Sample 3
@) Define the term ‘conseryation’ as used in biology.
o e SN OB NG M B
§ v ¥,
X....Xe8osyee..... do..; fvﬁvew{ ...... - W ...... Crovaa.....

T%“WW\?)\OWQT@(“W\Q"\QY‘
2

.................................................................................................................................
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Candidate’s Response to Part (c) (i) — Sample 4

@ Define the term ‘conservation’ as used in biology.
Conﬁga:.uo;i;mﬂ..:.-..ﬁ?ﬂ?,....pmc-g%s.....ei}...‘.%ko.\d\\lz} ..... a....] ?.v'us..

X orgo,m%ﬁ\"\o.\)rmi'%&dmana’r%a
AN, R¥NNSRON. ... m....%cn.;.lpszs....&;;..‘ﬁ\@lﬁm{.,)pa\\uﬁoa..md
N NN LA ot R I

Candidate’s Response to Part (c) (i) — Sample 5

) Define the term ‘conservation”as:used in biology.

................................................................................................
SEAEasEaNabstesbdrsebebasntnsnsansnsnssnsnssasasasaspsrasaciirscnctncsenenraiotastondiciaicatnsanenttaratetnitiinitncnsncninenns

Examiner’s Comments

Samples 2 to 5 above all represented inaccurate definitions, so none of these candidates were awarded the
mark allotted for this part of the question.

In Part (c) (ii), candidates were required to explain two methods of conservation which may be used to
minimize threats to fish populations living on coral reefs in the Caribbean. Many candidates scored at least
two marks for this question. Appropriate responses included the following.

e Minimize the use of plastic products and their consumption/use alternative products such as paper
bags, cloth totes or other reusable bags when shopping/use sustainable products that are marine
friendly. Plastics can contribute to habitat destruction which may kill the fish population.
Alternative products are therefore encouraged.

e Promotional efforts that support beach conservation/Offering financial support or support to
volunteer groups to do beach clean-ups. There are many groups who are willing to do work to
protect ocean habitats and marine life. Support in this area will lead to beach conservation.

e Instituting or enforcing laws/legislation that prohibit(s) damage to coral reefs. Enforcement of
laws/legislation/penalties would deter persons from causing damage to marine life.

e Implement a captive breeding program. Rear in a facility and increase the population as fish are
released to the wild.
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o Implement fishing seasons to stop or reduce fishing on the coral reef. Overfishing can deplete the
fish population of the coral reef and damage the reef habitat. This measure will allow the fish time
to reproduce in the down/off-season.

e Educate the population to restrict/reduce/prevent pollution. This would reduce damage to the

coral reef and the associated organisms.

Common errors and misconceptions seen in responses given by candidates included the following.
e Stating the conservation method(s) without providing an accompanying explanation
e Providing a description of the method(s) without giving the appropriate explanation.

Candidate’s Response to Part (c) (ii) — Sample 1
(ii)  Fish.populations which live on.coral:reefs in the Caribbean are under a threat of

extinction due to predation and pollution.

Explain TWO methods of conservation that may be used to minimize these threats.
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Examiner’s Comments

threat to the fish populations living on coral reefs. The four marks were awarded.

This candidate was able to accurately identify two conservation methods and explain how they minimized the
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Candidate’s Response to Part (c) (ii) — Sample 2

(i)  Fish populations which live on coral reefs in the Caribbean are under a threat of
extinction due to predation and pollution.

Explain TWO methods of conservation that may be used to minimize these threats.
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Examiner’s Comments

This candidate was able to accurately identify one conservation method (programmes to remove pollution)
but was unable to explain how it would minimize the threat to the fish populations living on coral reefs. Only
one mark was awarded.

Marks could not be awarded for the first point of introducing predators into the fish population as this could
lead to other problems within the established ecosystem.
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Candidate’s Response to Part (c) (ii) — Sample 3
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Examiner’s Comments

This candidate was able to accurately identify two conservation methods but was unable to clearly explain
how one of them would minimize the threat to the fish populations living on coral reefs. The candidate

therefore received three marks for the response.
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Candidate’s Response to Part (c) (ii) — Sample 4

(ii),  Fish populations which live on: coral reefs in the Caribbean are under a threat of
extinction due to predation and pollution.

Explain TWO methods of conservation that may be used to minimize these threats.
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Examiner’s Comments

This candidate was able to accurately identify one conservation method and was able to explain how it would
minimize the threat to the fish population living on coral reefs. The entire response was worth two marks since
the last paragraph is simply an expansion of the point which had already been made and awarded.
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Candidate’s Response to Part (c) (ii) — Sample 5

@i). Fishipopulations which live on coral reefs.in the Caribbean are under a threat of
extinction due to predation and pollution.

+

Explain TWO methods of conservation that may be used to minimize these threats.
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{4 marks)

Examiner’s Comments

This candidate was able to accurately identify one conservation method and was able to explain how it would
minimize the threat to the fish populations living on coral reefs. Two marks were awarded.
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Question 4

This question tested Specific Objectives B 4.1, 4.2,4.7, 4.8, 4.11. The question required candidates to
explain the need for transport systems in multicellular organisms, identify the materials which are
transported in multicellular organisms, explain how the structure of the xylem is suitable for its function,
discuss the process of transpiration in plants and explain how the structure of the phloem is suited to its
function.

In Part (a) (i), candidates were required to identify an example of unicellular organisms. The question was
generally well done, and most candidates were able to identify an example of unicellular organisms, for
example, bacteria and amoeba. Other appropriate responses included euglena, paramecium,
plasmodium, salmonella sp., protozoans, and algae. However, some candidates did not have a clear
understanding of what unicellular organisms are, as evidenced by inaccurate answers such as ‘humans’,
‘plants’, and ‘xylem’. Such candidates generally did poorly in the entire question.

Candidate’s Response to Part (a) (i) — Sample 1

(i) Organisms can be either multicellular or unicellular. State ONE example of a
unicellular organism.

...... Aruod)&\.

Candidate’s Response to Part (a) (i) — Sample 2

(i) Organisms can be either multicellular or unicellular. State ONE example of a
unicellular organism.

................................................ . mark)

Candidate’s Response to Part (a) (i) — Sample 3

(i)  Organisms can be either multicellular or unicellular. State ONE example of a
unicéllular organism. * 7y

Examiner’s Comments

These candidates provided accurate examples and were each awarded one mark.

53| Page



In Part (a) (ii), candidates were asked to identify three materials transported in multicellular organisms.
This part was generally well done with most candidates being awarded at least two of the three marks.
Appropriate answers included the following.

e Oxygen

e Carbon dioxide

e Hormones

e Minerals/nutrients/vitamins/dissolved food molecules/food

e Glucose

e Amino acids

e Urea/waste products/waste materials

e Water

e Heat
However, many candidates indicated blood as a material being transported rather than it being the
medium for transporting the material.

Candidate’s Response to Part (a) (ii) — Sample 1

(iiy  List THREE materials that can be transported-in multicellular.organisms.

Candidate’s Response to Part (a) (ii) — Sample 2

(if). List THREE materials that can be transported in multicellular organisms.

............................................................................................................
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Candidate’s Response to Part (a) (ii) — Sample 3

(if)  List THREE materials that can be transported in multicellular organisms.
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Examiner’s Comments

In these first three samples of responses for Part (a) (ii), the candidates correctly stated three materials
transported in unicellular organisms. Each candidate was awarded the three marks.

Candidate’s Response to Part (a) (ii) — Sample 4

(ii). List THREE materials that can be transported in multicellular organisms.

.................................................................................................................................
.................................................................................................................................

.................................................................................................................................

Examiner’s Comments

This candidate was awarded two marks since only two of the materials given are transported in unicellular
organisms. No credit was given for stating ‘blood’ as one of the marterials.

Part (a) (iii) tested the concept of why multicellular organisms need a transport system. This section was
poorly answered. Appropriate responses included the following.
e  Multicellular organisms are relatively large (larger in size/have a complex structure) so they require
a transport system. While unicellular organisms are usually small (smaller in size/have a simpler
structure) and hence do not require a transport system.
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Multicellular organisms have large volumes or have a small surface area to volume ratio, so an
elaborate transport system is required. Unicellular organisms have small volumes or a large surface
area to volume ratio, so an elaborate transport system is not required.

Plants need vascular bundles for transporting food, minerals, and water. However, in unicellular
organisms, nutrients and other substances can quickly pass through the membrane and circulate
easily.

Large multicellular organisms cannot rely on diffusion alone to supply their cells with substances
such as food and oxygen. Unicellular organisms can rely on simple diffusion to supply substances
such as food and oxygen.

Common misconceptions included the following.

Confusing the characteristics of multicellular and unicellular organisms and therefore identifying
multicellular organisms as having a large surface area to volume ratio and unicellular organisms as
having a small surface area to volume ratio

Thinking that diffusion never occurs in multicellular organisms rather than it being too slow a
process to sustain life

Misinterpreting the question as asking about the function or use of transport systems in
multicellular organisms. Candidates who interpreted the question that way gave answers such as
‘to remove waste and to transport oxygen for respiration to occur more efficiently’.

Candidate’s Response to Part (a) (iii) — Sample 1

(iii)

Explain why multicellular organisms require transport.systems while unicellular
organisms do not. Include TWO reasons in your response.
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(4 marks)
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Examiner’s Comments

This response provided one feature/reason, so only two marks were awarded.
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Candidate’s Response to Part (a) (iii) — Sample 2

(iii)  Explain why multicellular organisms require transport, systems while unicellular
organisms do not. Include TWO reasons in your response.

Examiner’s Comments

This candidate also provided one feature/reason, so only two marks were awarded.
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Candidate’s Response to Part (a) (iii) — Sample 3

(iii)  Explain why multicellular organisms require transport systems while unicellular
organisms do not. Include TWO reasons in your response.
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Examiner’s Comments

This candidate provided two features/reasons and included appropriate explanations. Four marks were
awarded.
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Candidate’s Response to Part (a) (iii) — Sample 4

(iii).  Explain why multicellular organisms reqhire transport systems while unicellular
organisms do not. Include TWO reasons in your response.

MH—MW onth. euhé/ Peqym e, Hweyar}wf‘
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(4 marks)

Examiner’s Comments

This candidate correctly stated one feature/reason with appropriate explanations but only did it for
multicellular organisms. The candidate was awarded one mark for the response.
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Candidate’s Response to Part (a) (iii) — Sample 5

(iii)  Explain why multicellular organisms require transport systems while unicellular
organisms do not. Include TWO reasons in your response.
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Examiner’s Comments

This was another candidate who correctly gave one feature/reason with explanation. The candidate was
awarded two marks.
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In Part (b) (i), candidates were required to define transpiration and translocation. Appropriate responses
included the following.
e Translocation
- Phloem transports sucrose and amino acids/organic substances/food up and down the plant.
— The transport of sugars and other organic substances through the phloem tubes of a plant.
e Transpiration
— Transpiration is the process of water movement through a plant and its evaporation from
aerial parts such as leaves, stems, and flowers.
- Transpiration is the loss of water vapour from a leaf; the vapour diffuses out through the
stomata.

Many candidates had difficulty defining these terms. Common misconceptions included the following.
e Either defining translocation in terms of the general movement of substances, not relating it to
phloem transport, or failing to identify a phloem sieve tube for transporting the food substances
o In defining transpiration, failing to identify that water leaves the plant by evaporation and instead
opting to just mention water movement in the plant
e Giving the definition for perspiration instead of the definition for transpiration.

Candidate’s Response to Part (b) (i) — Sample 1

)] Define the terms “translocation’ and ‘transpiration’..
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(2 marks)
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Candidate’s Response to Part (b) (i) — Sample 2

Q) Define the terms ‘translocation’ and ‘transpiration’.
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Candidate’s Response to Part (b) (i) — Sample 3

6)) Define the terms “franslocation’ and ‘transpiration’.
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Candidate’s Response to Part (b) (i) — Sample 4

(i) _ Define the terms ‘translocation’ and ‘transpiration’. Le
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Examiner’s Comments

In the four responses above, the candidates defined each of the terms correctly and were each

awarded the two marks.

Candidate’s Response to Part (b) (i) — Sample 5

(D Define the terms “translocation’ and ‘transpiration’.

..............................................................................................
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Examiner’s Comments

This candidate correctly defined the term transpiration but gave an inaccurate definition of translocation. As

a result, only one mark was awarded.
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In Part (b) (i), candidates were required to explain two adaptations of the xylem vessel for transportation.
Appropriate responses included the following.

Cells are dead and hollow. Therefore, there are no cytoplasm and cellular organelles to impede the
flow of water.

Cell walls are extra thick with a strengthening substance called lignin and extra cellulose. This keeps
the vessels rigid so that they do not collapse under the extreme pressure created by the
transpiration pull.

Cells are elongated and the ends of the cells are eroded/broken down so that a continuous column
is created. There is therefore no barrier to the flow of water between neighbouring cells.

There are small holes along the sides of the cells. This allows for the sideways movement of water
to non-xylem cells.

The xylem vessel is narrow/thin. This allows for capillarity (adhesion and cohesion).

This question was poorly answered. Most candidates failed to accurately identify adaptations and relate
the structure to the function. When teaching this concept, teachers should clearly identify these
adaptations. Common misconceptions included the following.

Mixing up xylem vessels with phloem sieve tubes
Incorrectly linking the hollow tube of xylem with capillarity rather than the thin/narrow tube.
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Candidate’s Response to Part (b) (ii) — Sample 1

(i)  Explain TWO ways in which the structure of the xylem is suited for its role in
transpiration.
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Examiner’s Comments

This candidate correctly stated two features of the structure of the xylem and included accurate functions. The
full four marks were awarded.
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Candidate’s Response to Part (b) (ii) — Sample 2

(i)  Explain TWO ways in which the structure of the xylem is suited for its role in
transpiration.
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Examiner’s Comments

This candidate correctly stated two features of the structure of the xylem but only provided an accurate
function of one of the features. Three marks were awarded.
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In Part (b) (iii), candidates were required to indicate how the structure of the phloem allows it to deliver
nutrients to the sieve elements. Some appropriate answers are given below.
e The presence of companion cells allows for this function.
e The presence of sieve plate/sieve tube plate/partially broken-down end wall allows for the
delivery of the nutrients to the sieve elements.

This question was poorly answered. Candidates were seemingly unaware of the existence of the
companion cell and/or sieve plate and how they relate to the transport of the nutrients.

Candidate’s Response to Part (b) (iii) — Sample 1

(iii)  Suggest how the structure of the phloem allows it to deliver nutrients to the sieve
elements.
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.................................................................................................................................

Examiner’s Comments

This candidate’s response was inaccurate, so the mark was not awarded.

Candidate’s Response to Part (b) (iii) — Sample 2

(i)  Suggest how the structure of the phloem allows it to deliver nutrients to the sieve

elements, v Cas ) )
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Examiner’s Comments

This candidate identified the correct structure. The mark was awarded.
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Candidate’s Response to Part (b) (iii) — Sample 3

(iif)  Suggest how the structure of the phloem allows it to deliver nutrients to the sieve
elements.
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Examiner’s Comments

This candidate identified the correct structure and so, was awarded the mark.
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Question 5

For this question, Specific Objectives B 1.6, 3.2 and 3.3 were tested. The question tested candidates'
knowledge of diffusion, breathing and respiration. The question further examined the process of gas
exchange and the use of anaerobic respiration in humans.

In Part (a), candidates were required to define diffusion, breathing and respiration. Candidates were
generally able to provide the definitions, and the majority scored at least two of the three marks for this
question. The table below summarizes accepted responses.

Diffusion The (net) movement of a substance from a region of higher concentration to a region of lower
concentration

Or

The movement of a substance down/along a concentration gradient

Breathing The process of taking air into the lungs and then expelling it

Or

The process of taking in oxygen and releasing carbon dioxide

Or

The process of inhaling and exhaling

Or

The muscular movement which supplies the respiratory surface with air.

Respiration | The process where energy in food is made available for a cell to do the work necessary to
keep it alive.

Common errors noted were the giving of a definition for osmosis instead of diffusion and the giving of a
definition for gas exchange instead of breathing.
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Candidate’s Response to Part (a) — Sample 1

(@)

Define the following terms:
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Candidate’s Response to Part (a) — Sample 2

(2)

Define the following terms:
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(3 marks)

Examiner’s Comments

These two candidates defined each of the terms correctly. Three marks were awarded in each case.
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Candidate’s Response to Part (a) — Sample 3

(a) Define the following terms:
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Examiner’s Comments

This candidate defined two of the terms correctly. The definition for the term respiration was incorrect. The

candidate was awarded two of the three marks.
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Part (b) required candidates to name the three muscles in the ribcage which are responsible for breathing
in humans. The correct answers are diaphragm, Internal intercostal muscles, and external intercostal
muscles.

This question was poorly done. Very few candidates scored three out of three. There is the continued
occurrence of poor spelling of biological terms. In this instance, candidates had difficulty spelling the
words diaphragm and intercostal.

Candidate’s Response to Part (b) — Sample 1

(b) Name the TI—IREE muscles in the rlbcage which are responsxble for breathing in humans.
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(3 marks)

Candidate’s Response to Part (b) — Sample 2

(b) Namethe THREE muscles in the ribcage which are responsible for breathing in humans.

1he, cnlem.al «zle(wela,l muee)@ exlefml.?f ......

Examiner’s Comments

of the doubt regarding the spelling of the third muscle. The three marks were awarded in each case.

In the two instances noted above, the candidates named three muscles. The candidates were given the benefit
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Candidate’s Response to Part (b) — Sample 3

(b) Name the THREE muscles in the ribcage which are responSIble for breathmg in humans.
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Examiner’s Comments

This candidate named three muscles. In this case, the candidate was given the benefit of doubt regarding the
spelling of the word intercostal. The three marks were awarded.

Candidate’s Response to Part (b) — Sample 4

(b) Name the THREE muscles in the ribcage which are responsible for breathing in humans.
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Examiner’s Comments

This candidate named two of the terms correctly. The candidate was given the benefit of doubt regarding the
intercostal muscles even though internal and external were not specified. The third part of the answer, ‘the

lungs’ was incorrect. The candidate was awarded two marks.
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Part (c) required candidates to explain how the process of gaseous exchange occurs in the lungs. It was
expected that candidates would explain the following.

Because there is a higher concentration of oxygen in the alveolus, oxygen
is able to diffuse through the thin wall/moist/large surface area of the
alveolus (into the capillary network) and enter into the blood. In
exchange, carbon dioxide diffuses from the blood into the alveoli where
the concentration of carbon dioxide is lower.

This part of the question was moderately done. Several candidates were able to score at least three out

of the five marks.
The following samples are given to highlight various ways in which correct answers were expressed.

Candidate’s Response to Part (c) — Sample 1

(c) Explain how the process of gaseous-exchange occurs in the lungs.

pocass... o0 nbalion. eaking. in) 5 Yoo Smees. . passes. .. largnx..
.i\xe,n..ilje,....plaatgn).’k.,.&...’(ﬁm...inia...'}fae....bror).c}.\'s..ikheas.m...d»r...‘k\m....
.mom...‘xv.ésn...ﬁ\x?(.....\).mnc)i\\(l\.&;....ml..m...,ta...’rhe‘..‘ﬁuaolf\.;:wa.?(ia ......
e, G2... 08 goseas.. xchonge.. B ocuue: The.. auedl. is.......
mmm&k...}m\.\y....&..m\mt\ﬂ.....ae...—.&ep%sz..@n\\m@,;ﬂm.ﬁxg%m
A Se. oueny Hluses...oub inko. . Mood_and e Cadbon...
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Candidate’s Response to Part (c) — Sample 2

©

Explain how the process of gaseous exchaﬁge occurs.in the lungs.
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.....................................

Candidate’s Response to Part (c) — Sample 3

©
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Explain how the process of gaseous excliange occurs in the lungs.
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Candidate’s Response to Part (c) — Sample 4

(é) Explam how the process of gaseous exchange occurs in the lungs.
.' koo s, anens..anedthaage sndace; reolh...
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(5 marks)

Examiner’s Comments

These candidates’ explanations of the process of gaseous exchange were comprehensive. In each case,

the five marks were awarded.

In Part (d), candidates were asked to explain how human beings use anaerobic respiration during exercise.
Candidates were expected to explain the following.

During prolonged/strenuous/vigorous exercise, the oxygen supply
becomes inadequate and aerobic respiration stops. Muscle cells would
then begin to respire anaerobically where glucose is partially broken
down to lactic acid and small amounts of energy. Lactic acid builds up and
is toxic, causing pain/fatigue/cramps.

An example of a good response is as shown below.
During exercise, humans require more energy. To produce energy faster,

the body uses anaerobic respiration because oxygen will not be obtained
fast enough. Anaerobic respiration also produces a small amount of ATP
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(energy release) compared to respiration aerobically.  Anaerobic
respiration, as it does not require oxygen, makes a product called lactic
acid which is toxic and can only be removed when oxygen arrives to cells
and bonds with the acid.

CH1206 - C3HeO3 + CO; + ATP
glucose lactic acid carbon dioxide energy release

Candidates’ performance on this part of the question was fair. Several candidates were able to score at
least two out of the four marks.

The following samples are given to highlight various ways in which very good answers were expressed.

Candidate’s Response to Part (d) — Sample 1

@  Explain how human beings use anaerobic respiration during exercise.
(Durmg Avenons.. Bew. Lrdise., e ol ie. nck. )(a\%m% A, mngh
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.............................................................................................................................................

Examiner’s Comments

This candidate’s explanation of how a human being uses anaerobic respiration was very good. The full four
marks were awarded.
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Candidate’s Response to Part (d) — Sample 2

Gy

Explain.how human beings use anaerobic respiration during exercise.

a(er.
................................................................ A

........

.............................................................................................................................................
0

Examiner’s Comments

This candidate’s explanation of how a human being uses anaerobic respiration was very good. The full four

marks were awarded.
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Candidate’s Response to Part (d) — Sample 3

@ Explain how human beings use anaerobic respiration during exercise. -
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Examiner’s Comments

This candidate’s explanation of how a human being uses anaerobic respiration was very good. The full four

marks were awarded.
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Candidate’s Response to Part (d) — Sample 4

@ Explain how human bemgs use anaerobic respiration during exercise.
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Examiner’s Comments

This candidate’s explanation of how a human being uses anaerobic respiration was very good. The full four
marks were awarded.
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Question 6

This question tested Specific Objectives B5.1, B5.3, B5.4. The question assessed candidates’ knowledge
of excretion and egestion, and their understanding of osmoregulation as applied to dehydration in
humans. Candidates were also required to explain ways that plants conserve water.

In Part (a), candidates were required to define the terms excretion and egestion. This was well done. Most
candidates defined excretion as the removal of metabolic waste and harmful substances produced by the
body. However, egestion is the removal of undigested/ insoluble material or food as faeces when no
chemical reaction has taken place. The type of waste/material being removed is the major distinguishing
factor between the terms; hence, candidates who simply wrote that “excretion is the removal of waste
from the body” were only awarded one mark. A misconception observed was incorrectly defining egestion
as digestion or as the consumption and taking in (ingestion) of nutrients.

Candidate's Response to Part (a) — Sample 1

{a) Define the terms ‘egestion’ and excrehon

.......................................................................................................................................

T T L L L L L LR L e PP e

,:-;}Cc:r*&“{'m?w is -Hv-¢ ;-'c;mu‘:uf ‘;,JF Mc):!—a,éc?fifr Wﬁé‘lﬁﬁ

T e T e T T T P LT TP LT

Examiner’s Comments

This candidate gave a correct definition of the terms, making a clear distinction between the type of waste
being removed during egestion and the type of waste being removed during excretion. The candidate was
awarded full marks.
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Candidate's Response to Part (a) — Sample 2

(a) Define the terms ‘egestion’ and ‘excretion’.

........................

(2 marks)

Examiner’s Comments

This candidate gave a correct definition of the terms, making a descriptive distinction between the type of
waste being removed during egestion and the type of waste being removed during excretion. The candidate

was awarded full marks.

For Part (b), most candidates were able to score at least two of the four marks for correctly naming the
organs of excretion and linking a substance excreted from each. The correct answers were as follows.

e Skin: Water, urea, salts as sweat (heat/excess heat was accepted)

¢ Kidneys: Water, nitrogenous waste and salts (urine was accepted)

e Lungs: Carbon dioxide and water (vapour was accepted)

e Liver: Bile pigments

Incorrect organs such as ‘colon’, ‘large intestine’, ‘anus’, ‘rectum’, ‘penis’, ‘vagina’, ‘urethra’, ‘bladder’,
‘pancreas’ and ‘nose’ were not credited and no marks were awarded if ‘faeces’ or ‘amino acids’ were given
as examples of excretory substances. However, candidates were able to gain marks for correctly naming
substances excreted even if the organ identified was inaccurate.
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Candidate's Response to Part (b) — Sample 1

(b) In humans, several organs are responsible for excretion. List TWO organs of excretion
and, for EACH organ, state ONE substance which is excreted from it. °

Excretory organ .. -R" WZ/

Substance excreted . é(,r’&ﬂ.' C '{'r’a"
Wgﬁ' (f

Excretory organ .. LU/""%Q/

o Subsmnceexm'eted GCU’LDGW Cﬁhgx ;& d/blé b@ﬁr

(4 marks)
Candidate's Response to Part (b) — Sample 2

{b)  In humans, several organs are responsible for excretion. List TWO organs of excretion
and, for EACH organ, state ONE substance which is exersted from it

Excretory orgem ... k" 'n"z":} v,

s Corbon Moxder

" (@ marks)

Examiner’s Comments

These candidates gave correct listings of excretory organs and the associated substances excreted. The full
four marks were awarded in each case.
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Candidate's Response to Part (b) — Sample 3

(b) In humans, several organs are responsible for excretion. List TWO organs of excretion
-and, for EACH organ, state ONE substance which is excreted from it.

Excretory organ < \E\énmé(

......

1
Substance excreted ... WSS MG e

Excretory organ Dan /.

Substance excreted 3\5}92‘3\\’ (,mu%e( ;5"&5 -1
v

" (4 marks)

Examiner’s Comments

This candidate also gave a correct listing of the excretory organs and the associated substances excreted. The
full four marks were awarded.
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In Part c (i), candidates were given the following situation.

Joyisill and is vomiting a lot during the day. She becomes very dehydrated
as a result of her condition because she has lost a large volume of fluid.

Candidates were asked to explain the role of the kidneys in correcting Joy’s fluid imbalance. Some
candidates were able to adequately describe the steps in osmoregulation. However, most candidates
struggled to identify the function of the kidney in correcting a fluid imbalance. There was difficulty in
linking dehydration to a change in blood concentration. Marks were awarded if candidates explained any
of the four points highlighted below.

The kidney will do any one of the following.
— Correct the high concentration of solute in the blood.
- Maintain (homeostasis) via a process called osmoregulation.
— Regulate the concentration of body fluids during selective reabsorption.
Due to vomiting which means there is loss of fluid (water), blood becomes concentrated with
solutes/ water levels in blood are low.
The hypothalamus in the brain detects the blood concentration.
The pituitary gland will respond by secreting antidiuretic hormone (ADH) into the blood.
ADH stimulates the kidney to reabsorb most of the water from the filtrate
Or
ADH stimulates the kidneys to conserve water.
Small amounts/concentrated urine will be produced, that is, less water is excreted.

Many candidates’ responses illustrated some misconceptions, including the following.

That kidneys store water/have stored water that can then be released

That kidneys secrete ADH

That the kidneys signal the brain

That the kidneys filter water (Note that the word ‘filter’ was not acceptable as it is not part of the
osmoregulatory function of the kidney.)
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Candidate's Response to Part (c) (i) — Sample 1

(i) Joy isill and is vomiting a lot during the day. She bécomes very dehydrated as a
result of her condition because she has lost a large volume of fluid. Explain the
role of the kidneys in correcting Joy’s fluid imbalance.
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Correct  Jegh deeid  fabalancy, (4 marks)

Examiner’s Comments

This candidate was able to score the four marks for correctly describing the sequence of events. Some of the
noted key points are that

e the pituitary gland secretes anti-diuretic hormone

e more water was reabsorbed due to the ADH acting on the d.c.t and c.d. making them more permeable
e the body would only release small concentration of urine.

The candidate also correctly provided the name of the process — osmoregulation.
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Candidate's Response to Part (c) (i) — Sample 2

(1) Joy is ill and is vomiting a lot during:the day. She becomes very.dehydrated as a
rasult of her condition because she has lost a large volume of fluid. Explain the
role of the kidneys in correcting Joy’s fluid imbalance.

...........................................................................
------------------------------------------------------------------------------
......................................................................................

............................................................................................................................
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e fieded conv.olvded dedovda .
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..................................................................................................................................

.................................................................................................................................

..................................................................................................................................

.................................................................................................................................

Examiner’s Comments

This candidate went straight into the explanation and did so in the correct sequence. The candidate also
obtained the full four marks.

87|Page



Candidate's Response to Part (c) (i) — Sample 3

(i) Joyis ill and is vomiting.a lot during the day: She-beconies-very dehydrated as a
result of her condition because she has fost a large volume-of fluid. Explain the
role of the kidneys in correcting Joy’s fluid imbalance.
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Examiner’s Comments

This was a very thorough explanation of how the fluid imbalance is corrected. The candidate gained full marks.
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In Part c (ii), most candidates were able to score one mark for correctly suggesting how to correct the fluid
loss experienced as a result of vomiting. The following are some of the acceptable responses.

e Drink more water/rehydration salts or solution.

e Drink Gatorade/Powerade/fluids/electrolytes.

e Get IV saline solution/drips.

Answers such as ‘eating more food, vegetables or protein’ were not awarded any marks. Candidates who
simply stated ‘getting medication’ or ‘going to the doctor’ were also not awarded any marks.

Candidate's Response to Part (c) (ii) — Sample 1

(i)  Suggest ONE way in which Joy can correct the fiuid loss she experienced as a
result of vomiting.

" @ mar)

Examiner’s Comments

This candidate’s statement is general and correct. The mark was awarded even though the word ‘fluids’ could
have been further described.

Candidate's Response to Part (c) (ii) — Sample 2

(i)  Suggest ONE way in which Joy can correct the fluid loss she experienced as a
result of vomiting. '

DrInK}BVSMH\D etk Contonos fﬂﬁa%rm\l@; 55'

...........................................................................................................................

(1 mark)

Examiner’s Comments

This candidate was easily awarded the mark since the response indicated the substance that should be in the
liquid/fluid Joy needed to use to correct the fluid loss she was experiencing.
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Candidate's Response to Part (c) (ii) — Sample 3

(ii)  Suggest ONE way in which Joy can correct the fluid loss shs experienced as a
result of vomiting.

{1 mnrl-:]l

Candidate's Response to Part (c) (ii) — Sample 4

(1)  Suggest ONE way in which Joy can correct the fluid loss she experienced as a
result of vomiting.

Bhe. can.. Clatd. more. iwod e oot ,

Candidate's Response to Part (c) (ii) — Sample 5

(i)  Suggest ONE way in which Joy can correct the fluid loss she experienced as a
result of vomiting.

e oo ool b increesing.. e weder iatale 2. 6.
{?.6.? ClO.CJ‘b &y tﬂ 3 (1 mark)

Examiner’s Comments

these candidates gained the mark.

These last three candidates each noted the type of liquid they were suggesting Joy could use (water). Each of
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Part (d) required candidates to explain two ways in which plants conserve water. Most candidates were
able to score at least one mark. The most popular methods given were the closure of stomata, thickened
waxy cuticles on leaves and storage of water in stems or leaves. While some candidates were able to
provide adequate explanations along with these methods, most candidates were unable to do so.

Acceptable responses had to include identifying two ways plants conserve water (methods) and providing
explanations for how the methods help/work. Examples are as follows.

Method Explanation

Closure of stomata Reduces water vapour that is lost from leaves /
that is lost during transpiration

Thickened waxy cuticles on the epidermis of the | Reduces water loss

leaf

Storage of water in stems/leaves The stored water can be used when needed, for
example, in hot climates or when the temperature
changes, like during times of drought. (Note how
the cacti and aloe plants adapt.)

Stomata in sunken pits/pores The sunken state allows water vapour to build up
around the stomata causing saturated air which
reduces the transpiration rate.

Reduced leaf area through wilting Transpiration takes place from the leaves of

Thinning of branches plants. Therefore, if leaf area/surface area is

Reduced stomata numbers reduced, then transpiration/water loss is reduced.

Shedding of leaves

Rolled leaves Leaves have hair and leaves also roll when water

Hairs on leaves is in short supply. The stomata located inside the

roll or within the hair causes water vapour to
become trapped, thus reducing water loss.

Increase in root length/spread Deep roots can reach far down into the soil to
reach the water table so that any water that is
present in the soil can be absorbed.

Misconceptions about water storage in plants were that ‘xylems store water’ and ‘plants make the soil
store more water’. Also, responses which gave the explanation that ‘leaves let water fall on to the soil so
roots can reabsorb water’, and ‘leaves act as a mulch and therefore helps the plant conserve water’ were
not awarded marks.
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Candidate's Response to Part (d) — Sample 1

(d) Explain TWO ways irn which plants conserve water.
. % ! S )
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YraaspiearTon (4 marks)

Examiner’s Comments

This candidate provided two good explanations of how plants conserve water and was awarded the full four

marks.

Candidate's Response to Part (d) — Sample 2

«{(d) Explain TWO ways in which plants conserve water.

A dh creokes o posdet @Fﬁ/‘m!jﬂ; .....

AS pzﬂwaig wodel Joei-:

\be%m%f)ww?'ﬂﬂwﬁ Here - 15
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Examiner’s Comments

The candidate provided correct explanations of two different ways plants conserve water. The candidate was

awarded the four marks.
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Candidate's Response to Part (d) — Sample 3

(d)  Explain TWO ways in which plants conserve water.

{."mmir&w&mm.}:‘lnﬂ ...... S T X
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Examiner’s Comments

The two ways plants conserve water were well explained. The candidate was therefore awarded the full four

marks.

Candidate's Response to Part (d) — Sample 4

()] Explain TWO ways in which plants conserve water.

ﬂb’r uaposa}a fco.. hm mnal St gonts.. owe. eV,
% Jeowes. with..on ol sudac.... ovea...so Mool 3o foke.of. ..
B S

Examiner’s Comments

This candidate was able to provide a succinct answer with correct explanations of the two ways plants conserve

water. The full four marks were awarded.
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PAPER 032 — ALTERNATIVE TO THE SCHOOL-BASED ASSESSMENT (SBA)

The mean score for Paper 032 was 16.51 in 2023, compared to 21.39 in 2022 and 17.84 in 2021.

Question 1

This question tested Specific Objectives B 9.7 and 9.11. For this question, candidates were required to
observe two specimens and make suitable deductions. Additionally, the question tested the parts of the
flower and their related functions.

For Part (a), candidates were provided with two specimens, X and Y, and were asked to observe each
carefully and then dissect the specimens longitudinally to view the internal structures. Candidates then
had to complete Table 1 which required them to observe the external and internal structures of both
fruits.

Many candidates were able to complete this activity satisfactorily. Supervisors at centres where there was
no Cajanus cajan (pigeon pea), made appropriate substitutions and candidates were marked accordingly.
No candidate was disadvantaged as a result of the substitutions made.

In Part (b), candidates were asked to state the most likely method of dispersal of Specimen X.
Most candidates were able to gain this mark.

Part (c) required candidates to make a large drawing of Specimen Y and place an ‘A’ to indicate the scar
where the fruit was attached to the parent plant and a ‘B’ to indicate the scar where the style was attached
to the ovary.

Most candidates did not know the correct placement of the scar where the style was attached to the
ovary, so only the more competent candidates received all five marks for this question. One mark was
awarded for each of the following.

e Providing the large drawing

e Proportioning the drawing correctly

e Using smooth, continuous lines

e Placing the ‘A’ correctly

e Placing the ‘B’ correctly
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For Part (d), candidates were asked to suggest a suitable title for the practical.

Many candidates were able to earn the mark. An acceptable title was Comparing the Structure of Two
Different Fruits.

In Part (e) (i), candidates were given a longitudinal section of a typical flower and were asked to outline
one way in which the structure labelled A (a petal) is adapted to its function.

This part was well done. Acceptable answers were as follows.
e |tislarge/conspicuous, so it is easily seen by insects/pollinators.
e Itis brightly coloured, so insects and birds are attracted to the flower for nectar.
e Itis scented, so insects and birds are attracted, effecting pollination.
e |t has pollen guides/nectar guides which guide insects to the nectaries.
e |t protects the reproductive organs of the flower while they are being developed.
o The size and shape aids in the protection of the inner structures.

Part (e) (ii) required candidates to explain how the structures labelled B and D function together to initiate
the development of seeds.

This part was poorly done as many candidates did not seem to know the identity of the structures labelled
B (anther) and D (stigma). Some of them seemed to be confused and used the names of the two structures
interchangeably. Any two of the following three points would have been acceptable.

e B (anther) produces pollen grains containing male gametes.

e D (stigma) catches the pollen grains.

e The male nuclei of the pollen grains then migrate down the style to the ovule (in the ovary).
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Question 2

This question tested Specific Objectives B8.1, 8.3. In this question, candidates were required to make
deductions from a simple investigation designed to demonstrate growth in plants. Candidates were also
asked to describe the process taking place within a seed during germination.

In Part (a), candidates were required to state a suitable hypothesis for the experiment for which a brief
description was given. Some candidates were able to score two marks by stating the correct hypothesis,
for example, water is necessary for germination. However, some incorrectly stated the hypothesis as an
aim.

Candidate's Response to Part (a) — Sample 1

Jaya wishes to design an experiment to determine if water is necessary for the germination of bean
seeds.

(a) Suggest a suitable hypothesis for the experiment.

Examiner’s Comments

This candidate submitted a well-written hypothesis. The two marks were awarded.

Candidate's Response to Part (a) — Sample 2

Jaya wishes to design an experiment to determine if water is necéssary for the germination of bean
seeds.

(a) Suggest a suitable hypothesis for the.experiment.

X Efﬁj&%@&m(w ...... 0. B ha s O

Geeds

Examiner’s Comments

This candidate’s response was poor as it was not written as a hypothesis. No marks were awarded.
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Candidate's Response to Part (a) — Sample 3

Jaya wishes to design an experiment to determine if water is necessary for the germination of bean
seeds.

(a) Suggest a suitable hypothesis for the experiment.

. v would l be
A suiobe hypothesls ould be i Watec 38 necessary for. the ..

X
- Geninabion. 6l BRON. SCEAS . ..ot s

Examiner’s Comments

This candidate provided an adequately phrased hypothesis. The two marks were awarded.

In Part (b), candidates were given a list of materials and equipment and were required to design a
procedure, using all the materials and equipment, which would test the hypothesis given in Part (a). An
example of an appropriate procedure is shown below.

Label the Petri dishes.

Place filter paper into each dish.

Fully moisten one of the pieces of filter paper with distilled water.
Leave the other filter paper dry.

Place ten bean seeds in each petri dish.

Set the timer or note the time on the clock.

Leave the seeds for 48 hours (or a suitable time for example 2—7 days)
Count the number of seeds that have germinated and record the data.
Repeat the experiment.

W N R WDNPR

Many candidates were awarded at least three marks. However, it should be noted that many of the
candidates displayed misconceptions by doing the following.

e Indicating to put or pour water into both Petri dishes

e Indicating to pour water into the Petri dishes without the use or inclusion of the filter paper

e Indicating that the experiment should be left for an inappropriate length of time, for example, some
candidates wrote ‘leave for two hours’.

e Simply stating ‘take or record observations’
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Candidate's Response to Part (b) — Sample 1

(b) Write a suitable procedure which uses all of the materials and equipment in the following
list to test the hypothesis stated in (a).

Equipment and Materials

= 20 bean seeds
« 2 Petri dishes
« 2 filter papers
=  Distilled water

*+  Clock

Pl dintileg.. P m,m-#w

el sl il gt Plscs. o dos. sisch. of
indo. . andl pdate (0 Gty aocls M*ﬁ’f‘ﬁ- Sek
tha...clock.. ﬁzﬂﬁmﬁ L0 aeys. a2 Wﬂﬁwmﬁm
Qssered, by of e Gihed . ...

Examiner’s Comments

This candidate provided a well-written procedure. It could have been improved by indicating that the petri
dishes were labelled and that the experiment should be repeated. The candidate was awarded five of the six

marks.
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Candidate's Response to Part (b) — Sample 2

(b}  Write a suitable procedure which uses all of the materials and equipmerit in the following
list to test the hypothesis stated in (a). )

Equipment ﬂm] Materials
* 20 bean seeds
= 2 Petri dishes
= 2filter papets

+  Distilled water
= Clock

| qu;»aﬁﬁwwml’émﬁLqLdlaA
B S —

h?*&cf/ dqm ‘ﬁ[‘l“er yf in eafméadk
lalelzd. | ? q? P _

Plaw:i [ me Tneach. @m

= Mmslm» e I"M,m B’% <l rf{h dish
_oVer o -wesk weeh . L

Examiner’s Comments

This candidate submitted an incomplete procedure. Four of the six marks were awarded.

99| Page



Candidate's Response to Part (b) — Sample 3

(b) Write a suitable procedure which uses all of the materials and equipment in the following
list to test the hypothesis stated in (a).

Equipment and Materials

20 bean seeds v
2 Petri dishes

2 filter papers

Distilled water

Clock

Fen.heans.in.The. other. pein.dish. and label both. peid didhes......
Mmccmmmtdm@w\go(&\mmmmm
the. boviom _of each. fetn. dlich [one..sheek.of. gaper per dishh....cnn..
To..one. of. e dishes..adfy.,.2dd. distiled water. ot the. Glte

poper.is...complerely. seoked,. Remember..ar. meocd. ahice. dish.it.

WOS..
..........................................................................................................................................

...llsmg.:&m...clmk.,.m&...mm..@m...b.czu.f.‘.s...gz\e‘....mmm.,.z.ﬂbm...-.

v
T IR X . AN

v
Repeak. iE necesseny. foc..a.maxioum..of.. Seeaby —tan hauss
at ony hime

.abowld. the... fikes... gopec. become.. drd,Small. amouds..........
Of.Aishlled ciader. can. be...added. sabl. the. papsec. becomes. ..

..........

...........

...................

Examiner’s Comments

This candidate gave a well-written procedure which was accurately outlined and used all the equipment
provided. The full six marks were awarded.
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Candidate's Response to Part (b) — Sample 4

(b)  Write a suitable procedure which uses all of the materials and equipment in the following
list to test the hypothesis stated in (a).

Equjpment and Materials ;
¢ 20 bean seeds -
e 2 Petri dishes
* 2 filter papers
« Distilled water
+ Clock
M nenadit.... ) RA0ka . o Sl st on. T, Retane. 0 Cack
200 A phed . S
’ 20 L) on... \omll‘;d;/)h&ﬁ’m\d.ﬂxbo qrpwi'ddwk
ol
- PN o CY A ST o7 P zs»adam,pe.fﬁ‘dmh“ ..... gad....\9...pego.
............ 39808 e R R g

v
..... Ao 80845, . RS WERGRR.... sl 0card.cnu Mw&

MWWW‘QMQW ...... Ov..or .. 0. (af sa.t)\..,,mé&»\xle...mﬁw%t\tv)

Bk D200, erd 5. £ pade. ik A afs...wakred,..
c&oh\\s :

Examiner’s Comments

This candidate submitted a well-written procedure which was accurately outlined and provided for the use of
all the equipment listed. However, the procedure could have been improved by stating that the experiment
should be repeated. Additionally, when the candidate indicated that the seeds should be observed daily after
they were watered, a specific adequate time frame should have been given. Five marks were awarded.
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In Part (c), candidates were required to provide an appropriate conclusion for the experiment they
designed. Examples of appropriate responses are given below.

e The bean seeds exposed to water germinated.

e The bean seeds not exposed to water did not germinate.

Several candidates were able to score marks for this section. Candidates were able to state the correct
conclusion once they had stated the hypothesis correctly. However, some candidates incorrectly mistook
germination for the growth of seedlings.

Candidate's Response to Part (c) — Sample 1

(c) Write a suitable conclusion for the experiment.

...... Cerovinadion.. Was. seen pithin e beau ceccls (ot wive

wakes~

reated with walber auol dme wittadt, did et geoniinate:

Candidate's Response to Part (c) — Sample 2

(c) Write a suitable conclusion for the experiment.

.............................................................................................................................................

The bean. §eeds in Al dish. 0.
v Tewolngd the Same wWhile, YShh  gam...
Shegeriming Tioe o€ 195 b ean Steds.

Candidate's Response to Part (c) — Sample 3

(cy Write a suitable conclusion for the experiment.

WBlsuitode conclusion...caeuld. be.i. Water. i, neces004 oG

Examiner’s Comments

These candidates gave well-written conclusions and each received the full two marks.
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For Part (d), candidates were required to state two precautions for the experiment. Many candidates were
able to get at least one out of the two marks allotted. Appropriate responses included the following.

e Ensure that all other variables/environmental conditions remain the same for both batches of

seeds, for example, same exposure to oxygen and light; same temperature.

e Ensure that the damp filter paper remains damp.

e Ensure that the dry filter paper remains dry.

e Avoid using excess water/measure the water accurately.

e Ensure that the seeds are pest free.

e Ensure that the seeds are disease free.

e Ensure that the seeds are not damaged.

o Make sure that the treatment time is consistent with both batches.

e Ensure that the seeds are of the same variety.

e Ensure that the seeds are fresh/viable.

Common errors are given below.
e Failure to indicate that both sets should be exposed to the same conditions
e Failure to indicate that the experiment should be set up and left for some time
e [ndicating that light must be present

Candidate's Response to Part (d) — Sample 1

(d State TWO precautions that Jaya should take during the experiment.

= Gronre, pook ald beand sueds wers | gt 2 e gome

{2 marks)
- bvswe ok an w,z,wel oxock _pumintnd

Wﬁw woo qwr(m fo bﬂ*ﬂv m&m

Examiner’s Comments

This candidate stated two accurate precautions and was awarded the two marks.
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Candidate's Response to Part (d) — Sample 2

(d State TWO precautions that Jaya should take during the experiment.

Ekfjwr{; LJ?%H\ (JAE”W,S M ﬂ M’ 045 M[M‘i"

W\@@mm{\a« -
Place... both. dishes. mstgh&

v

T @ marks)

Examiner’s Comments

This candidate only correctly identified one precaution and was therefore awarded one out of two marks.

Candidate's Response to Part (d) — Sample 3

(d), State TWO precautions that Jaya should take during the experiment.

33 o AARE.. SO G L. m&\....d:\m& R Mook o, oFed VQ‘(EO
. P
SN DANTOEY.. ul\d‘o, D68 eI i ... mamﬁaq

2marks)

Examiner’s Comments
Only one out of the two marks was awarded for this response.

For the experiment to work, it is not required that the seeds be watered daily. In fact, watering daily introduces

the chance of waterlogging the seeds.

104|Page



In Part (e) (i), candidates were given a scenario where ten seeds were planted and the changes in dry mass
were observed. Candidates were then required to indicate why the dry mass was recorded instead of the
wet mass. The following are examples of appropriate responses.
e The wet mass fluctuates constantly as the plant receives and loses water at different times of
the day.

e The dry mass is more constant/there will be no fluctuations in mass due to changes in water
intake or losses.

e The dry mass is more accurate/is a better determination of the change in mass.

This question was poorly answered. A few candidates indicated that observing the dry mass is more
accurate and were awarded at least one mark. Based on the responses given, most candidates did not

know that wet mass fluctuates constantly. Several candidates did not provide any response to this
question.

Candidate's Response to Part (e) (i) — Sample 1

(e) For a second experiment, Jaya.planted ten seeds and observed the changes in dry mass
over 60 days as the seeds grew into plants.

(i) Explain why Jaya measured the dry mass rather than the wet mass.

BOD

Examiner’s Comments

question.

This candidate gave an incomplete explanation and was awarded two out of the three marks allotted for the
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Candidate's Response to Part (e) (i) — Sample 2

(e). For a'second experiment, Jaya planted ten seeds and observed the changes in dry mass
over 60 days as the seeds grew into plants. ’

(i) Explain why Jaya measured the dry mass rather than the wet mass.

While... The Seeds.. arr. dry.. Sheib 4 bmith

TS stagnates..and wLater in..

X The b dish...Con Slightly . aftect.
Thedr SNBSS e

Examiner’s Comments

This candidate’s response was inaccurate, so the candidate received zero.

Candidate's Response to Part (e) (i) — Sample 3

(®) For a sécond. experiment, Jaya planted ten seeds and observed the changes in dry mass
over 60 days as the seeds grew into plants:

(0 Expfain why Jaya measured the dry mass rather than the wet mass.

She.did. s so_ et e water content hick. on....

DTS - P o A R B T T £ R LT T D P P P T PP P TR 4 T PR ) STA LTI s Tesensnirenne

Examiner’s Comments

This was a well-written explanation. The candidate was awarded the full three marks.
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Candidate's Response to Part (e) (i) — Sample 4

(e Tor a second experiment, Jaya plantéd ten seeds.and observed the changes in dry mass
- over 60 days as the seeds grew into plants.

(i) Explain why Jaya measured the dry mass rather than the wet mass.
—W\bdm)m&%@%mm&(&x&cﬁwreﬁe{&&dh‘bﬂw\{ﬁw
el neea... .. The..n) oftw(sv%%wofﬁwmmuarmwwg;
& Tghxewm\:w\mggO%mﬂrabmmmg,ﬁrmwfmﬁmt
WQW\QKQWQ&W\LWMPTD%W@T—QS’4AM
Ocoam{wmwdomﬁw’M\ ...................................................

Candidate's Response to Part (e) (i) — Sample 5

(e) For a second experiment, Jaya planted ten seeds and obsérved the changes in.dry mass
over 60 days as the seeds grew into plants.

(i) Explain why Jaya measured the dry mass rather than the wet mass.

.....

SR reomrels. . At Shenget... ... SryDeal. Sirusiire. & nelghms s WS,
e DL S-SR RNR L O N RNY. . 2L SO L e

Examiner’s Comments

These last two candidates submitted incomplete explanations and were each awarded two out of the

three marks allotted to the question.
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In Part (e) (ii), candidates were required to indicate two pieces of equipment which may have been used
to obtain the dry mass of the plants. Examples of acceptable responses included the following.

e Oven

e Desiccator

e Scale/Balance

Many candidates were unable to name two pieces of equipment suitable for obtaining the dry mass of
the plants. This suggests a lack of exposure to these types of experiments. Common inappropriate
responses included the following.

e Measuring tape

e Shovel
e Clock
e Fork

Candidate's Response to Part (e) (ii) — Sample 1

(i)  Suggest the two pieces of equipment that Jaya may have used to obtain the dry
mass of the plants.

TR B L batt.. cacol. ase. prece anol a. scale -

Candidate's Response to Part (e) (ii) — Sample 2

(i)  Suggest the-two pieces of equipment that Jaya may have used to obtain the dry
mass of the plants.

haca)e” And. 000

Candidate's Response to Part (e) (ii) — Sample 3

(ii)  Suggest the two pieces of equipment that Jaya may have used to obtain the dry
mass of the plants.
v

B S esies .. Rl e e ... 8. WRMLLOS Lo, ON8. LS nseetedlL Lk R,

SwYedn | Ane | dwy | ovase.

Examiner’s Comments

These three candidates accurately identified two required pieces of equipment and were each
awarded the two marks.
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Candidate's Response to Part (e) (ii) — Sample 4

(i)  Suggest the two pieces of equipment that Jaya may have used to obtain the dry
mass of the plants.

— v/
e, pieces. of. eguipment. she vl d are.. wed ace. A halance.

Examiner’s Comments

This candidate accurately identified one required piece of equipment and so, was awarded one mark.

In Part (f) (i), candidates were given a graph and were required to describe how the dry mass of the plants
changed over the 40-day period. An example of an appropriate response is shown below.

Between Days 0 and 5, there is a decline in the dry mass of the plant.
Between Days 5 and 25, there is a gradual increase in the dry mass. The
mass remains relatively constant between Days 25 and 35. The dry mass
starts to decline after day 35.

This section was poorly answered. Additionally, many candidates did not respond. Most candidates
seemed unable to read the graph properly and quoted incorrect values. Candidates failed to identify the
correct periods of increase and decrease, and the periods where the mass remained constant. Some
candidates misinterpreted the question and tried to explain why the mass changes. Such candidates could
not be awarded any marks.
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Candidate's Response to Part (f) (i) — Sample 1

(i)  Based on the shape of the graph in Figure 1, .describe. how the dry mass of the
plants changes over the 40 days.

...... Q... the... comnrt Of . the. [l 5 daus. 1he mags

.............................................................

Examiner’s Comments

This candidate’s response provided a full description of the indicated period. The full three marks were
awarded.

Candidate's Response to Part (f) (i) — Sample 2

(0 Based on the shape’of the graph in Figure 1, describe how the dry mass of the
plants changes over the 40 days. M\%‘S

Kb =10 dugs the Poms begonafeank
) %ﬁ%\g %g&-m ....... S%;e/....&.?ﬂm_&gm

Examiner’s Comments

This candidate’s response did not provide a full description of the indicated period. Only one mark was
awarded.
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Candidate's Response to Part (f) (i) — Sample 3

(i) Based on the shape of the graph in Figure 1, describe how the dry mass of the
plants changes over the 40 days. . v

The. dry mosy. isemeese deveosed dller agroximotely S dag alhy...
phich. i doshaly infxeosed_,.pza&ing..qlr...appmimﬁélg.BQ.d.egs..,.m}m.:.s:.a.éa

............................................

ll-glﬁbegws[m\:j&a\grm&r\gs\tgh“g ......................................................

Candidate's Response to Part (f) (i) — Sample 4

(i) Based on the shape of the graph in Figure 1, describe how the dry mass of the
plants changes over the 40 days.
sead

v
Pwmdmﬁoﬁv%mdham&mﬂwmm%’bm%w%
uv&l»h\@vdv@‘%@w@tfﬁwmoﬁ&%mﬁnﬁomdmﬁS90&‘3
A ot a0, s bsons. 0od 15 A5, Yo ook, g orat, £iad 11 00m

Thow S TopLily

. RV 4 ,
mmd»mcﬁm%mmmﬁ%udma% awnth, defrecs@l. a8, e,
MOVELOUAN opordin ds Yoo saed,  is tetthed . (3 marks)

Candidate's Response to Part (f) (i) — Sample 5

(i)  Based on the shape. of the graph in Figure 1, describe how the dry mass of the
plants changes over the 40 days.

.................................

Heoreee.. X000 ey 5.0 000 Mo sss .. Sieesiiy. . nereanes... SEom... DgrRes...

v/
0L omans L L A8y 23 Srom S8 9% 200 a5 AR,

Examiner’s Comments

These last three candidates provided full descriptions of the indicated period. Each of them was awarded the

full three marks.
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In Part (f) (ii), candidates were required to account for the shape of the graph over the first ten days.

Examples of appropriate responses are given below.

Respiration is increasing and the starch (energy) stored in cotyledons is being used so mass
decreases initially. Thereafter, the seedling can expose the first leaves to sunlight for
photosynthesis and the mass increases.

The plant used stored food initially so the mass decreases; it increases when the plant can make
its own food.

This section was very poorly done; most candidates did not score any marks. It was apparent that many

candidates did not know what the word ‘account’ meant, and as such, candidates described the shape of
the graph. Many candidates did not respond to this question.

Candidate's Response to Part (f) (ii) — Sample 1

(i1

Account for the shape of the graph over the ﬁrst ten days (Day 1 to Day 10).

E&frafz%/ﬁ[cwwﬂfﬁ@%,, ............ Z..atcanst.. fhe. ploal
.. ge/rmmifﬁ W weq. . afm@’imﬁwgmwﬂ
.................. &{4&/ ok, 4as. e grmlle. mba. SEL. o

....................................................

Examiner’s Comments

This candidate’s response vague and required greater detail. Only one mark was awarded.
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Candidate's Response to Part (f) (ii) — Sample 2

(i)  Account for the shape of the graph over the first ten days (Day 1 to Day 10).

< The glans.. Mwmmu (h
lkﬂxmr s Ih The it K 5
T“\‘Qh V\%}M hodh.. ﬂmﬁr 12085 40k s \“} .......

--------- & sasssference .uu..-.-.u.uu.u..........................-.............“....“..........""..""""""....

Examiner’s Comments

This candidate’s response was a description of the changes over the period and not an explanation as required.
No marks were awarded.

Candidate's Response to Part (f) (ii) — Sample 3

(i)  Account for the shape of the graph over the first ten days (Day 1 to Day 10).
Letween. day Sand S e dank used suiriion fom. ’d«\a/ seed fokegin.....
d,o,u@\opmﬁ ool and).. Kaves. Whon i dwelopecl Hvese. fertuces. and pres.amakly
Loke -\Snmg\ﬁ—lh Soil Sug[’m it begpn, fhc\osaq%j«eaz.ﬁg owel.ogiclly M[QF

{2 marks)

Candidate's Response to Part (f) (ii) — Sample 4

(i)  Account for the shape of the graph over the first ten days (Day 1 to Day 10).

ﬁEqscL.ﬁx,...w&u\...m%.&mm...X‘S.\.‘L,.....(T\QQ(L...KYM.&:../..DE..M..m.‘r.u@c{:eﬁum.m

%M WSQ\‘R‘\N‘\ Lang,.. @%ﬁuﬂ\‘\: \N\om leomsed.... 00, ‘f’m&\pﬁ @\\Do\ﬁ/\c

Ron. s oot Angsaares... .05, . Can. oo oA g D W
Foock ‘)% Lonor UQW‘N (2 marks)
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Candidate's Response to Part (f) (ii) — Sample 5

(iiy  Account for the shape of the graph over the first ten days (Day 1 to Day 10).

Sor. e 032 ofmassa. Mowanes. Fon., doy. 5. e plen
Asaven. Xon O alomnthemiS. . oot 5L Lo L 06 maiing, . 08 o, Baedl,
(2 marks)

Hor growih, TR acesun’® For MR WCTESE Y twess .

Examiner’s Comments
The responses from these last three candidates demonstrates accurate explanations of the changes

over the period. In each case, the two marks were awarded.

114 |Page




Question 3

This question tested Specific Objective B4.3. The question assessed candidates’ knowledge of the
circulatory system. Additionally, it tested candidates’ ability to draw a graph, infer trends and relate
biological theory to explain the trends.

For this question, candidates were provided with information about Jack who used a heart-rate
monitoring application on his cell phone to obtain heart-rate readings. A table was then provided showing
heart-rate readings taken at corresponding times over two minutes.

For Part (a), candidates were required to write an aim. Some candidates wrote aims that did not include
appropriate verbs such as to investigate or to determine.

Candidate’s Response to Part (a) — Sample 1

(a) Suggest a suitable aim for Jack’s experiment.

.

Execaise. increases. hneark sae. from. cesting. heack. cate...

Examiner’s Comments

This candidate did not write a suitable aim for the experiment. A suitable aim would have been to
investigate the effect of exercise on heart rate.

Candidate's Response to Part (a) — Sample 2

(@ Suggest a suitable aim for Jack’s experiment.

’Y\:?nuu%gaff&*\*f\g\f\&&f\’mé‘e/ ..... of.an. Sadivdual.
o enols.. o&‘(g;jwnpmq\w\’\,s—%rfmmdg

Examiner’s Comments

This candidate wrote a suitable aim for the experiment.
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Candidate's Response to Part (a) — Sample 3

(@ Suggest a suitable aim for Jack’s experiment.

76 ..... JM%’bgobfﬂ}Av olbd ol overtise on te henrts

.................................................

Examiner’s Comments

This is an example of a suitable aim submitted by a candidate.

Candidate's Response to Part (a) — Sample 4

(@) Suggest a suitable aim for Jack’s experiment. S =g, JACKS
'umv_\i"!. ber 320 v

To. determinesl.. the.... effect...... é:wm ...... e on.... heast . red@. .

Examiner’s Comments

This candidate wrote a suitable aim for the experiment.

Part (b) required candidates to plot a graph using the results and then provide a title for the graph. Many
candidates were able to score well on this part. Some candidates lost marks because they

e did not label the axes or did not provide a title for the graph

e drew bar graphs using discrete data

e used an inaccurate scale, that is, they used the data points instead of doing a uniform scale

o did not plot the points accurately.
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Candidate's Response to Part (b) — Sample 1
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Candidate's Response to Part (b) — Sample 2

Title for graph .. AT, ST ¢ TTHE oARNEE O HEazicR1E Over TIME
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Examiner’s Comments

The candidates in Sample 1 and Sample 2 obtained all six marks as shown below.
e Axes: Both axes labelled as per the table — 2 marks
e Scale: Accurate and more than half of the page — 1 mark
e Title: Acceptable — 1 mark
e Plot: Correctly done — 2 marks

118 |Page



Candidate's Response to Part (b) — Sample 3
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Examiner’s Comments

This candidate was able to obtain all six marks as shown below.
e Axes: Both axes labelled as per the table — 2 marks
e Scale: Accurate and more than half of the page — 1 mark
e Title: Acceptable — 1 mark (The mark was awarded as a benefit of the doubt; however, a better
title would have been Graph of Heart Rate at Rest and After Exercise.)
e Plot — Correctly done — 2 marks
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Part (c) required candidates to describe how the heart rate changed in the time interval stated. Candidates
obtained the allocated marks for stating not only the trend, that is, the increase followed by a decrease
in heart rate, but for also accurately stating the time periods. The following response is an example of one
that would have been awarded full marks.

There is an increase in heart rate between 0 and 120 seconds followed by
a decrease in the heart rate between 120 and 240 seconds.

Candidate's Response to Part (c) — Sample 1

(© Based on your graph, describe the roommate’s heart rate between 0-seconds and 240
seconds.

“Ane heartrale of dhe mommalle hedween O seconds
0. 120 5econd Sz rapia) ....?.n.mm.r;&:{.b.&...ig.ﬂ....b.gm .....

‘ om&)am%m%w&ugdm ch%ég.
...... e Maceli. groc \Dduv A0, enouah..
iow¢m«\pmcs&£\(sh 04y...gekting mb(jﬁ::ks)

Examiner’s Comments

The candidate was able to obtain all four marks for noting the following.
e Anincrease in the heart rate, the time period when the increase occurred, and the heart rate
e Adecrease in heart rate and the time period when the heart rate decreased
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The following samples are given to highlight various ways in which correct answers were expressed.

Candidate's Response to Part (c) — Sample 2

© Based on your graph, describe the roommate’s heart rate between 0'seconds and 240
seconds.
The.. ﬁfoommg '&S Al rake... 2 nz.rea..s ed..?../plf@ ..... S.:.Aw.% . .........
o

(4 marks)

Candidate's Response to Part (c) — Sample 3

Based on your graph, describe the roommate’s heart rate between 0 seconds and 240
seconds.

.tﬁo.\\%..?(m«..NM...O..’\‘....NS.‘(:....Q\{\CX.I-.‘asm.ck\.w\..mcxm.%ak..f‘(»...@c,.mm&mw.ﬁ.&—. iSbpm
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Mtor. axeS e, Toomn, 190 Seand. L2.... 300, decoady. na. hedctnaln. Heotasomsg

..dw‘&ma.s......c.\&.....Ur.w..;.m.oﬁm.al.e.ra&...v,r...ba.uxgn..!},pmd\...mg-.lmg..?.{.L:ussl
-\LX a (4 marks)
ASed «

Candidate's Response to Part (c) — Sample 4

Based on your graph, describe the roommate’s heart rate between 0 seconds and 240
seconds.

The.....compte. ... hedse. rate mar&.s.s:e!/......ax.....am ..... ! nnrmm;

o.etn.. S0 5. bom. .. nasorcl.. ba(ga 125 bpmm ..........
00 Sesor... Seonds.... Lt...chen.. Al il 18 pn.ove....
Bre..cowree.. 7. e nexk.. 130, secondg
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Candidate's Response to Part (c) — Sample 5

-Based on your graph, describe the roommate’s heart rate between 0 seconds and 240
seconds.

ﬂ\o.mommalre)shea&ra\emc.re,oﬂdsmp\g}épmreﬁww ......

005010 O 20 8OO oo e sses s eseseesesseeeae s

Examiner’s Comments

The four candidates above each obtained the full four marks.

Part (d) required candidates to account for the shape of the graph between 0 seconds and 120 seconds.
Many candidates did not score any marks on this part. Most answers were based on the shape of the
graph, for example, ‘it was triangular’. Very few candidates were able to relate the shape of the graph to
the biological process of low oxygen concentration/high carbon dioxide concentration in the blood leading
to increased heart rate.

An example of a good response is as follows.
During exercise muscles contract more often and require more energy.
The heart meets the demand by increasing the heart rate.
-Or-
During exercise there is an increase in circulation which gets oxygenated
blood to your muscles faster. The heart meets the demand by increasing

the heart rate.
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Candidate's Response to Part (d) — Sample 1

(d) Account for the shape of the graph between 0 seconds and 120 seconds.

6o sheSands e, fom. Oseconds and........
7 120.80conds C due o Yhe .. raptd...ef. Tncreas...
of _dhe. heartrote. . o resk. The. heartrate. .
: jm\PLAQfoQK\d\OW&%\\QQV‘\?S .........

.............. O\Y‘S{O‘_“S\.\yﬁﬁoxﬁgd{&ndwgs*‘o
°\’LU.,C/3\«\M|>°N\330LQK,S vl

~ (2 marks)

Examiner’s Comments

The candidate received the marks for noting that the heart rate increased (jumped quickly) because the heart
was trying to supply energy and oxygen.

Candidate's Response to Part (d) — Sample 2

(d) Account forithe shape of the graph between 0 seconds-and 120 seconds.

.........................................................................................................

Examiner’s Comments

This candidate did not receive any marks for this part of the question because there was no account given for
the shape.
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Candidate's Response to Part (d) — Sample 3

Account for the shape qf th‘e graph between 0 seconds and 120 seconds.
Théshocgjnaaaéewaﬁdmbmexemsgwh@om
LEXETiSe. com meﬂwd,me&eneﬁggwas@ma\bgwadj ’

Examiner’s Comments

A more succinct response could have been given but this candidate was given the benefit of the doubt in terms
of how the answer was expressed. The candidate received two marks for noting that
e the sharp increase (in heart rate) was due to more energy being required

e more blood was needed.

For Part (e), many candidates were able to give two precautions which should have been taken while
doing the experiment. Some candidates, however, gave suggestions which would have changed the
experiment, and this was not accepted. It was expected that the precaution given would be suitable for
the actual procedure that was used.

Candidate's Response to Part (e) — Sample 1

(e) Suggest TWO precautions that Jack should have' t%ken during the experiment.
po ’

o= ——— - A
e e e

e eocpefiraent. woan doKen . ona. flat..
...... SM{&%*DMP”\?wa%‘GDMJHQ{Dng

@&)(ﬁfprc{sentdwe/‘\bddxadfaﬁona\/

(2 marks)

STy T T T eeeeesasasnsnssnsnsnsnsannans

Examiner’s Comments

This candidate provided two acceptable precautions and gained the two marks.
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Candidate's Response to Part (e) — Sample 2

©) Suggest TWO precautions that Jack should have taken during the experiment.

%mg%ekn&xdw%puskkjswom\aiiéw ......
M ...... 'fj-’lY\:L )(x')( ................. eeeeeeeeeseeeeessesese s e
Grmﬂsﬁus ...... omentdy.. pdeonity tre B rest. bebo........

Examiner’s Comments

Only one acceptable precaution was provided and one mark was awarded.

Candidate's Response to Part (e) — Sample 3

(e) Suggest TWO precautions that Jack should have taken during the experiment.
Im...fwﬁhms....mi ....... L Sacke oanst onsuee. ahen e fatkes e

sonMCRQ, * .
.\\.p.mk\.‘gc\.’m_.‘n%..ma.f;aamaé.?:.&vt..Sw.t...ﬁémt.,ﬁm&...mo.mm%ﬁx..m.fgeb‘x\,g..ca(m
ofernig L thok . : e
= e o U\\g\mm&\v.,w{—m&.m&\ Gl
v/

ensufy.. fax....onnn0mee.. 1§ ook undef. fhe. ioluiate.. of.amy..
Wk monn tlance Hue  roomomodet (heosteose . (2 makks)

Examiner’s Comments

This candidate was awarded two marks. The scenario indicated that the heart rates were taken at rest.
However, it is appreciated that anxiety could affect the heart rate, so the candidate was awarded a mark for
mentioning the importance of Jack ensuring that his roommate was calm. Medications or drugs could also

affect the heart rate and so, this was also accepted.
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Candidate's Response to Part (e) — Sample 4

(e) Suggest TWO precautions that Jack should have taken during the experiment.
- n X 8
R ... reeat U emenER... The. . SAME..... PASCHOD.. S e

W remiv -
Lhear the.. woom....2 .. .{.......smsr.ib.t.f-.kt;.:x .................................

Examiner’s Comments

This candidate was only able to provide one acceptable precaution and therefore received one mark.

Candidate's Response to Part (e) — Sample 5

Examiner’s Comments

This candidate gave two acceptable precautions and was awarded the full two marks.

Some examples of other acceptable precautions are provided below.

o Keep the rate of the jumping jacks consistent.

e Use the same position when taking the readings.

e Ensure that his roommate is not on any medications (or chemicals, for example, alcohol) that can
alter the heart rate.

e Ensure that the roommate is healthy enough/fit enough to do two minutes of continuous jumping
jacks.

e Use a stopwatch.
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Part (f) was linked to Part (e) in that candidates were asked for one way in which the experiment could
have been modified to increase its accuracy. A common response which was acceptable was to repeat the

experiment and obtain two sets of values so that an average could be taken.

Candidate's Response to Part (f) — Sample 1

Suggest ONE way in which Jack could modify the experiment to increase the accuracy of
the results obtained.

2 8wo Mmoo oersonsS. could..of done... Yhe .
expesiment. }\MNOMranTG‘ga“ ........
. (1 mark)

Examiner’s Comments

This modification was accepted because one of the answers on the mark scheme was to repeat the experiment.

Candidate's Response to Part (f) — Sample 2

Suggest ONE way in which Jack could modify the experiment to increase the accuracy of
the results obtained. -

e 95 ...... US0..... ... B O - sbeﬁ/wswlae,%m(m

..............................................................................................................................................

Examiner’s Comments

This modification was accepted because one of the answers on the mark scheme was the use of a more

accurate device for monitoring heart rate.
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Candidate's Response to Part (f) — Sample 3

Suggest ONE way in which Jack could modify the experiment to increase the accuracy of
the results obtained.

Aock..eondahe.... Ho. LW‘M\ﬁQ\Y\owmﬁwmﬁ‘(ﬁz‘ib\w\“Pm
ak.... o kns. taXerdala . do.ageese.. th & astanracan 2 cea vl

hbvolino® « VvV , ' (1 mark)

Examiner’s Comments

The modification suggested by this candidate was acceptable and he mark was awarded. The candidate could
also have stated that in addition to taking the readings at shorter intervals, all time intervals should be
constant.

Candidate's Response to Part (f) — Sample 4

Suggest ONE way in which Jack could modify the experiment to increase the accuracy of
the results obtained. .

He..can. mpeat. the. prreduse.. aith. moce. individuals. and........
or mezy . \/

Ihen dake Mo avemge medings.at.dhe vedeus. indenuals.......

. « (1 mark)

Examiner’s Comments

This candidate’s modification was acceptable.
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For Part (g), candidates were required to suggest two reasons why the resting heart rate differed in two
individuals. Overall, this part was well done. The most common reasons were differences in age, gender,
fitness level or health status of the individuals.

Candidate's Response to Part (g) — Sample 1

Jack measured his resting heart rate and realized that it was different from his roommate’s.
Suggest TWO reasons for this difference.

2. Dacks. body.  capacthy won. dtfereal dom...
...... Yhe rooramabe s so o differenl neading. uop
:}}::5&&%:5&&:}_i;{::_Hé&i@%iﬁé&é@ \ere__uonmedt.

________ onu....defetencin.. o health “R.sKasohile
e roormmote.. hod a heort de °c3enck?

..................................

2 marks)

Examiner’s Comments

Both differences given by this candidate (height and health status) were accepted.

Candidate's Response to Part (g) — Sample 2

Jack measured his resting heart rate and realized that it was different from his roommate’s.
Suggest TWO reasons for this difference.

askes... body . aaendhl s hak... hoaod... ithe... cloes.. nsce....

Examiner’s Comments

Both differences given by this candidate (weight and health status) were accepted.
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Candidate's Response to Part (g) — Sample 3

Jack measured his resting heart rate and realized-that it was different.from his roommate’s.
Suggest TWO reasons for this difference.
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Examiner’s Comments

Both differences given by this candidate (emotional state and diseases) were accepted.

Candidate's Response to Part (g) — Sample 4

Jack measured his.resting heart rate and realized that it was different.from his roommate’s.
Suggest TWO reasons for this dlﬁ'erence

Iwk %Cem&es ...... less.. ... ﬁk a«hrﬂ/ ..... . }\ere:ﬁ?re HLS ....... ... $omer. ...
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Examiner’s Comments

Both differences given by this candidate (fitness level and health status) were accepted.
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Candidate's Response to Part (g) — Sample 5

Jack measured his resting heart rate and realized that it was different from his roommate’s.
Suggest TWO reasons for this difference.

' moass

Examiner’s Comments

Both differences given by this candidate (weight/height and fitness level) were accepted.
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GENERAL RECOMMENDATIONS

Teachers/instructors and potential candidates should pay attention to the following recommendations.

e Thefrequent use of ‘practice questions’ from past exam papers or from textbooks: This stimulus material
can be used in many ways to elicit responses which can then be evaluated for relevance, accuracy, clarity
and completeness. Faulty terminology may also be addressed at this time, followed by appropriate
remedial sessions.

e Unfortunately, too many candidates continue to provide poor responses to the parts of the
guestion requiring use of knowledge. It could be that they learned the information but did not learn
the technique of applying that information to explain a phenomenon or to respond to an
observation. In many instances, candidates omitted questions that require use of knowledge. The
skill of applying information using higher order thinking must be reinforced. One way to achieve
this is through adequate exposure to Use of Knowledge (UK) questions during instruction and as
part of the exam preparation.

e Inthe words of one of our seed-makers, “novel approaches need to be adopted by educators in an
effort to correct the misconceptions”.
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