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3 Able to record ali the data correctly

Dapat merekodkan semua data dengan betul
Sample:
Type of Volume of fruit juice

fruit juice used 1o decolourised 1
Jenis jus ml DCPIP (ml)
buah Isipadu jus buah yang

disunakan untuk
mmelunturkan 1 ml
larutan DCPIP (ml)
Guava 1.6
Jambu batu
Orange 2.2
Oren

Starimit

|\
c

Belimbing

NS

Able to record 2 data correctly
Dapat merekod 2 data dengan behil

| Akble to record 1 data correctly
Dapat merekod 1 data dengan beiul

0 Not able to give any TeSponse oI Wrong response
Tiada respon atou respon yang salah

(o) {) Able to state any two obscrvations corcectly
o Dapat menyatakan 2 pemerhatian dengan betul
Sample answer : (mv + RV + nilai dan unit) Accepled :
1. Wolune of Guava juice to decolouriss lml DCPIP Any suitable
solution is 1.&ml answar
Isipads: jus jambu batu untuk melunturkan 1 ml larutan AbSeplaas
DCPIP ialah 1.6 m! Ary suitable
2. Volume of Starfruit juice to decolowrise Iml DCPIP iﬂb\ﬂer
solution is 2.3ml Lerima:
Isipadu jus jambu batu untuk melunivrian 1wl larvicn Dem

" C S
DCPIP ialah 2.8 m! jawapan
yang sesuai

L]

Able to state any correct observation and one idea of
observation or two inaccurate observations

Dapat menyatakan satu permerhatian yang betul dan satu
idea atau dua pemerhatian yang tidak tepat
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Sample answer :
Sampel jawapan:

1. Volume of Guava juice to decolourise 1ml DCPIP
solution is low/less
Isipadu jus jambu batu untuk melunturkan 1 ml larutan
DCPIP jalah rendah/sedikit

2. Volume of Stacfruit juice to decolourise 1ml DCFIP
solution is high/more
Isipadu jus belimbing uniuk malunturkan 1 ml larutan
DCPIP ialah iinggi/ lebih

L &

Able to state two ideas of the above observations correctly
Dapat menyatakan 2 idea untul pemerhaticn dengan beful
Sample answer
Sampel jowapan
1. Volume of Guava juice is Jess
Isipadu jus jambu batu ialah kureng
2. Volumne of Stacfruit juice is less
Isipadu jus belimbing ialah kurang

~

Not able tc give any resgonse or Wrong response

(283

Ablc to state one possible inference for each observation
Dapat menyatakan satu inferen yang tepal vrtuk setiap
pemerhatian

Sample answer

Scanned with CamScanner




e

e ——
—_—e—-

EPRESEE he

Strmpret jowapt g
< & . L —~antnoe / concentraiion
1.- Guava juice contzins Lﬁ@@bﬁﬂ_ﬂﬁk‘w—/ﬂ—"’_

of vitamin C '_f inC
Jus jambi: batu mempunyai kendungan /kepzkatan vilam

yang paling tinggl.

i " o nf. n
2. Starfruit juice contains the lowest percentage / concentratlon

of vitamin C
. 7 [ I- 1 7 '
Jus belimbing mengandungi kandungan/kepalatan vitamin £

yang paling rendakh.

4ble to state one correct and one inaccurate inference or two
inaccurate inferences

Dapat menyatckan satu inferen yang tepat dan satu inferen yang
tidak tepat atay dua inferens yang tidak tepal.

Sample answer
Sempel jawapan
1. Guava juice contains more percentage / concentration of

vitamin C
Jus jambu batu mengendungi lebih peratus / kepekatan
vitamin C.

2. Starfruit juice contains less_percentage / concentration ol

vitamins C
Jus belimbing mengandungi kurang peratus /kepekutan

vitamin C

Able to state two inferences at idea level
Dapat menyatakan dua inferens pada avas idea
Sample angwer
Sampel Jawpan :
1. Pecceniege / concentration of vitamin C is affected
by fruit juice
Perctusan/ kepekatan vitamin C dipengarvhi oleh juis buah
2. Percentage / concentration of vitamin C is aliected

Ao L
by ascorbic acids
Peratusan fkepekatan vitemin C dipengaruhi olel asid
askorlik

Not able to give any respoinse or wiong rasponse
Tiada respon atau respon yang salah
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Able to state all the variables and ays operaling the vairizbles
correctly
Dapat menyatakan semua pembolehubah dan cora

mengendalikan pembolehubah dengar betul

Sample answer
Sampel Jawapan

Variable Operating the variable
Pemibolehirbah Cara mengendalikan pembolehubah

Mauipulated variable | Used differrent type of iruit juice (such as guava

Pendolehubah juice, orange juice and starfruit juice)
manipulasi Menggunakan jeiis jus buah yang berbeza iaitu jus
type of fruit juice// buah jambu bat, oren dan belimbing.

guava juice, orange and
starfruit jvice -
Jenis jus buah/fjus
Jtienbu batu, oren dan
belimbing besi
Responding variable Measwee and record the volume of fiuit juice used io

Pembolemibeh decolowrise 1ml DCPIP solution by using a syringe

bergerakbulas: flcalcu'ste the percentage/corcontrationef vitamin C
by using formula:

Volure of fuii juice =Voluine 0f 0.1% ascorbic acids solution X 0.1%

uscd to decolourise Volume of frait juice

{1mi} SCPIP solution | OR

// the percentage/ Volume of £.1% ascorbic acids solution X 1.0mgem™

concentration of Volume of fruit juice

vitamin C
Isipadu jus buah yang | Meryukat dan merekod isipadu jus bual yang

digunakan untuk digunckan uatu§ melunivrkan ! ml larutan DCPIPY
melunturkan I ml peraius kepekatan Vitamin C

laiutar DCPIEY

peratus kepekatan Menghitung peratusan fepelatan viiamin C dengan
Vitamin C menggunakan formula berikut;

Isinadh: §.1% iaruwtan asid askorbil X 0.1%
Isipaelu jus buch

Atau

[sinadu 0.1% larutan asid askerbil: X 1.0 mger™
XA ~

i

Isipadu jus buah

Constant variable Fixed the same volume of DCLIP solution at 1ml ia
Volume of DCPIP cach experiment.
solution

Menetapkan isipach: lovuten DCPIP iaitu 1 ml untik

NS et a4 Bt S sty et emeen = . b —— bt
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dimalorkan
Tsipadu larutan
DCPIp

Able to state any 3- 4 items fiom the above

S oek berikut ;

1 = Manipulated variable / Pemboletitibah dima nipulas!

e
F1
P2 = responding variable / Pembolehubah [ sergerakbolas
= Relationship / Link / Hubungan

Saraple answer

1. Guava juica has the highast percenmgs feoncenirudion
of vi:amin ; ihan orange juice and guava juice
Jus jambu inompunyai peratvs / kepekatan vita

yang paling tinggi berbanding jus oren dan jus

telirmbing

[

inin C

2. The volume of guava juice used to decolourise 1mil
DCPIP solution is the least comnpare the voluma o
crange juice and starfruit juice
Isipadis jus jambu yang dioarivkan untuk meluniurian
Tml larutan DCPIP adalah paling rendah barbancing jus
oren dan jus belimbing

——— =
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Menyatakan mana-mana 3-4 item dari atas
1 Able to state any 2 items from the above
Menyatakan mana-mana 2 item dari cias
0
= 7 S ' - . E
[ () Able to write a complete hynothasis statzinent based on the P 1-Type ci
foilowing aspect fruit juice /
3 Dapat menyvatakean [:ipofasiz ¢ dengan lengkep herdasarkan Jenis jus puah

/lguava juice,
orange juice
and starfruit

juice

P2-Volume of
fruit juice to
decclourise
1mi DCPRIP
solution// the
perceitage/
concantration

of vitamn C

-fsipadii jus
buah yang
diperitkan
untul
meluniurkan
larutan 1mi
Desp
k- relationship
- hummy{ f
wrong
hypothesis is
accepled®
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2 Able to write any two aspect :
Dapat menyatakan mana mana dua aspek :
P1and P2//P1and H// P2 and H

Sample answer !
Sampel jawapan

The percentage /concentration of fruit juice, the different the
volume of fruit juice to decolourise 1mi DCPIP solution
Peratus / kepekatan jus buah, isipadu jus buah yang herbeza
diperfukan untuk melunturkan 1 ml larutan DCPIP

1 Able to write any one aspect :
Dapat menyaiakan mana mana satu aspek

Sample answer .
Sampel jawapan

The percentage /concentration of vitamin C is influenced by
different fruit juice
Psratus/ kepekatan vitamin C dipengarufi oleh jenis jus buah

0 Not able to give a response or wrong response
Tak dapat memberi respon ATAU respon salah

(e)(i) 3 Able to construct a table and show the following :
Dapat membina jadual dan menunjukkan perkara perkara
berikut;
H- Heading in the table are labelled with correct units
Kepala tajuk jadual ditulis dengan unit yang betul
D- All data are correct
Semua data betul
P- The correct calculation of percentage and concentration of
vitamin C
Pengiraan kepekatan dan peratus vitamin C adalah betul
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Dapat melakar graf dengan mengikut aspek berikut
P — all axis with uniform scale and correct uniis
. ;
Semua paksi dengan skala dan unit yang hetul

T - all point is transferred correctly
Semua titik di tanda dengan batul

B — Able to draw the correct shape / line of th= graph
Dapat melukis beniuk / yaris yang betul pada graf

—Sampie-gRswar - - ~ |
Typeoi | Volumeof fruit | Percentege | Goncaniratio |
fruit juice - | juice to of vitamin C | n of vitamin
Jenis Jus | decolourise 1 (%) C (mgcm™)
buah DCPIP solution | Peratus Kepekatan

(mi) vitamin (3) Vitamin C
Isipadu jus buah (mgem™=)
untuk '
melunturkan 1
mi farutan
DCPIP (mij)
Guava 1.6 0.063 0.625
Jambu -
Orange 2.2 0.045 0.454
Oren
Starfruit 2.0 0.036 0.357
Belimbing J
2 Abie to consiruct a table with all the data to Plot a graph and
show. the followiing criteria
Dapat membinea jadual yang lengkap dengan data untuk
melakar graf mengikut kritoria berikut
i.HandD/lDandP/iHand P
1. HdanD/Ddan P/ H dan P
!
1 Able to construct a table with all the data to Plot 3 graph and
show the following criteria
Dapat membina jadual yang langkap dengan cata unfuk
melakar gralf mengikct kiiferia berikut |
1. EitherHorDorP
Samada H atau D atau P
(eii) 3 Able to plot a graph with the following aspact

~J
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Able to give any two aspect
Dapat memberi rmana mana dua aspek

Able to give any one aspect
Dapat memberi mana mana satu aspek

Not able to give response or wrong response
Tiada respon / Respon salah

(f)

w

Able to explain the relationship between the concentration of
vitamin C and the sample of fruit juice

Dapat menerangkan hubungan antara kepekatan vitamin
dan sampel jus buah

G

Sample answer . -
Sampel jawapari |

E1 - Guava juice has the highiest concentration of vitamin C
than orange juice and slariruit juice
Jus jambu mengandungi kepekatan vitamin C paling
finggi
£1 - Because it ¢ ontains more ascorbic acids
- Kerzna mengandungi lebih asid askorbik
=3 - causing less volume of guava juice used to decolourise
iml DCPIP solution
- Menyebabkan sedikit jus jambu dipeiiukan untulk
melunturkan 1mi larutan DCPIP

Able to write any two from the above
Dapat menulis mana mana dua di atas

C1and E2// E1 and E3 //E2 and E3
E7dan E2/ E2 dan E3/ E2 dan £3

E1E2 IE3

Wrong response
Respon saleh

3
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wy E2/

following aspect
Danat menjslaskan teniang konsep vitamin C berdasarian

SS,Dt“ 1_1 /.[f\lfl

Ei - the conient of ascerbic acids in a fruit juice
kandungan as !d a"”ouf!{ clalam jus bueh

E2 - that can be determined with the volume of fiuit juice to
decolourise 1m! DCPIP solution
Yang dapat dilentuizan dengen kandungan jus buah
yang dapat melunturkan 1ml larutan DCPIP

E3 - and it is affected by the different type of fruit juice
- dan dapat divengaruhi oleh jus buah yang berbeza

Va A batany 3 |L-L
8), J Abtetopred lF' "'Jd s ol
il pCPP e yang dpeilukarn untul E3
Danal maramaikan isipadu | jus oranya
[
meluniurkan el laritan DCFli
i oee more than 2.2 1l Y/
I  the volume of crange juice is insrease more than
- i a
accept any relzvant figure
/ sebarang
Isivadu jus oren meningkat i slebihi 2.2 mi/ terima
nilai vang releven
E1: coniain less ascorbic asid / vitamin C
liengandungi kurang asid askorbik/ vitamin C
E2: because ascorbic asid in overnight orange juice has been
xidized :
Kerana asid askorbik yang disimpan samafarnain telah
feroksiaa :
2 Able to predict based on any twe aspec
Dapat meramal berdasarkan mana mana 2 aspek
1 Able to predicl based on any one aspect
Dapai meiamal berdasarkan salah salu aspck
0 Wrong response
Rasgzon salan
(n) 3 Abie to gescribe the concept of vitamin C based on the
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gule to define basad on any iwo aspects
apat mendefinisikan berdasarkan mana mana dua aspek

Able to define based on any one aspect
Dapal mendefinisikan berdasarkan mana mana satu aspek

0 Wrong response
Respon salah
(i) 3 Able to complete Table 5 by listing all the apparatus and
materials.
Dapat melengkapkan Jadual dengan menenaraikan alat radas
dan bahan dengan betul ‘
Apparatus ' Taterial
Syringe with needle Orange juice
Picagari dengan jaruim Jus Oren
Reagent botile Guava juice
Botaol Reagen Jus Jambu
Beaker Starfruit juice
Bikar Jus Belimbing
Ascorbic asid
Asid Askorbik
DCPIP solution
[ arutan DCPIP
3A + 5M
2 Able to state the apparatus and materials correctly.
Dapat menyatakan alat radas dan bahan dengan betul
2A + 4M
| Able to state the apparatus and rnaterials correctly.
Dapat menyatakan alat radas clan bahan dengan betul
1A + 3M
0 Wrong response

Respon salah

10
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EXAMPLE OF A FORMAT FOR

SOALAN 2!

v

(RUBRIC)

PLANNING AN EXPERIMENi

e £ e S —
s R
i

e e
e e

Problem
staternant
Pernyatazn

masalian

' srose solution
M\ : The concentation of an external solution/sucrose SOt
Kepekatan larutan luar/ Jarutan sukrosa
' s / no effect on the
RV : which has no effect on potato cells / no effect on 1
length/ mass of potato sliip
Tiada kesan lerhadap se
terhadap panjang/isim jalur ubi kentang
Q :Relation in question form and question symbol [7]
Hubungan dalam ayat soalan dan mesti aca tanda (7)

| ubi keniang / tiada hesan

Sample Answer:

1. What is the concentation of the an exdernal solution which has nio
ciiect cn potato cells?
Apalah kepelkalan salu larutan luer yang tidak mempunyai kesan
ke atas sel ubi kentang?

2. Whaltls the cencentration of the an external solution which has no
effect on the length/mass of potato strip?
Apakali kepekalan satu larutan Juar yang tidak mempunyai  kesan
Ke ates Hanjang/isim jalur ubi kentang?

typothesis
Hipotesis

MV : The concentation of an external solution/sucrose solution
Kepekalan larutan luar / larutan sukrosa

RV @ which has no efiect on potalo cells / no effect on the
length/ mass of potato strip
Tiada kesan terhadap sel ubi kentang / fiada kesan
terhadap panjang/jisim ubi kentang

3m

11
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H : Refaticnship
Hubungan

Sample Answer :
1. The concentation of an exiernal solution which has no
effect on potate cells has no efiect on the  lengih/ mass
of potato sAtrip .
Kepekatan satu laruian luavlarvian sukrosa yang fiada
kesan terhadap sel ubi kentang / tiada kesan terhadap
panjang/ jisim jalur ubi keniang

Pembolehuban

MV : The concentation of sucrose soluiion
Kepekaian larutan suirosa

RV : lengin/ mass of potato strip 3m
panjang/jisim ubi kenlang

cv : surrounding temperature and time
Suhu persekitaran dan masa

Apparatus and
Material

Radas (A) &
Bahan (Af)

Material : potatoes, dislilled water,sucrose sclution with concentration | 3m
of 0.1 M, 0.2 M, 0.3 M, 0.4 M, 0.5 M and G8 M, filier paper, graph
paper

Bahan (M) : ubi kentang, air suling, lanitan sukrosa dengan kepeiaian

C.1M, 0.2 M, 0.3M, 04M 0.5Mand 0.6, ketias (ras, kertas graf

Apparatus . petri dish, forceps, cork bLorer, scalpel,
ruler/electronic balance, heaker, white lile,
Radas piring petrd, forsep, penebuk gabus, skalpal

pembatis/penimbang elekironik, bikar, jubin putih

7A-6A +5M = 3m , HA-4A+4M =2m , 3A-2A+3M = 1m

Procedure
Prosadur

Able to stale K1,K2,K3, K4 and K5 correctly.

K1 : The set up of apparatus— at least £,

K2 : Operating fixed variable — at lzast 1

K3 : Operating responding variable— at least 1.

K4 : Operating manipulated variable— at least 1

K5 : Precaution / Accuracy of statement — at least |
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Label 7-petd dishes as A D,

i A, 5 = Fdan G (K1)
i abal 7 piring petri sebagal A B CDE Fda (

(T)(KA)

dish with ihe following solutions )
(KIMK4)

Fill each petri !
eiri dengan larutan berixut

sikan satiap piring P

C,D,E;FandGQ(K'i) g s s

Petri dish Solution

Piring petri Laruian

A Distilled water
Air suling

B 0.1 M sucrose solution
Larutan sukrosa 0. 1M

C 0.2 M sucrose solution
Larutan sukrosa 0. 1M

U 0.3 M sucrose soluiion
Larutan sukrosa 0.1V

E 0.4 M sucrose solution
Larutan sukrosa C.1Mi

F 0.5 M sucrose soluiion
Larutan sulkrosa 0.1M

G 0.6 M sucrose zelution
Larutan sukrosa 0.1V

Use a corx borer o get 7 cyiindrical strips of potato. (K1
Guna satu penatuk gabus untuk mendapatkan 7 jalur silindsr
ubi kentang. (K7)

Measure and cut each strip to a length of 4 cm (X2)
Ukur dan polteng setiap jalur sspanjang 4 cim. K2)

Put one potato strip into each petri dish and let it soaked for 1
hour (K1)(K2

Letak satu jalur ubi kentang ke dalam seiap piring petii dan
tiarkan selama 1 jam (K1) (K2)

f‘}fier an hour, use a forceps to take out the potato strips. (K1)
\Jl\ﬁpe each potato dry with a piece of filter paper. (K5) Measure
the length/weight the mass of potato striny using the |
ruler/electronic balance AK3) I

__Selepas satu jam, gunakan forsep untuk mengambif ké!uar jalur
A i

| PO NS RS

13
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- {
gkan seliap jalur ubi kentany dengan ‘
sehsial kerias turas. (K5) Ukur panjang/iimbang jisim jalur ubi
Kentang deagan menggunaken pembaris/neraca penimbang.

(K3 |

Facerd the data obtained in a takle. (K1)

2okod data yang diperolehi dalam satu jadual. (K1)

Draw a granh of change in [3nglh /inass of potato sirlp against
the concentration of sucrose solution.(k3)

G o apis H N ¥
Lukis satu graf perubahan daiam panjang/ jisim jalur ubi keniang

! o 1)
| rnelawan kepekaian larvian sukrosa.(iK3)

. H » '-\‘ =~ ¢~-r“—- T) H
Tha .—-nnr‘ont‘-t\,‘(icq of [he SUCTHSRE SC}]U‘UOT} 1 whicn the chai gt i1
LR B iy (=3 . A o " = . Yok a5 10
lenatiimass of potato strip is zero is the selution which has i
aifect en potate celis (K3)

|
i
i
31 dalam ‘
Kepakatan larilan sukrosa yanyg mana perubahan ch. . 1
parjang/ jisim jalur ubi kentang ialah sifar adalah larutan yang \
g Qs Jloit jodads o
I P Y U
titak «ds kecan ke atas sel ubt kenang. (K3) 1'
i

MY with corret unit

o0
R

NDala

=it erears Vi
£ P\\\_f wids Coirelt vUnit

|
|
B

l"’—‘"! Lengtivinzss of potato sinp l : \ i

i

|

,‘

|

3

‘a

1) ) (cm) P2) ;

(1
j isim jalur ubl Parcentage |,
oeiidish | Solution Panjang/ jisim jaiur ubi . \ w:f\, e g |
iy gli| Larvian kentang(cem) Change in differeiice in
Hing '..,L.":' aftl 1 R L i) e i
P “Inital Finai length/mass lengtnimass( \
[LRHiC=1 '_, - " |
Awal Akhir (crin) o) ' :
Perubahun ‘gratusan 1‘
| jang! perbezasn
i panjang: ,J” g ‘
jisim(cm) panjangdisim

| (%] -
oM |

A =
B 02 M L
i D3M

0 0.4 M
-
=

G

|

l

55 M \\
\

e

e

06 M
0.7 M

L S
-

—
W
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