
1
 

F
4
 C
h
em
istry

 In
q
u
iry
-B
a
sed
 ex
p
erim

en
ta
l C
o
m
p
etitio

n
 2
0
0
6
−−− −
2
0
0
7
 

G
u
id
elin
e
 

G
ettin

g
 C
o
p
p
er fro

m
 its O

re
 

In
tro
d
u
ctio
n
 

−
 

T
h
is 

p
ro
ject 

aim
s 

to
 
p
ro
v
id
e 

o
p
p
o
rtu

n
ity

 
fo
r 

F
.4
 
ch
em

istry
 
stu

d
en
ts 

to
 
search

 

in
fo
rm

atio
n
, d

esig
n
 an

d
 co

n
d
u
ct an

 in
v
estig

atio
n
 w

ith
 a v

iew
 to

 so
lv
in
g
 an

 au
th
en
tic 

p
ro
b
lem

 related
 to

 C
h
em

istry
. 
 

−
 

S
tu
d
en
ts are ex

p
ected

 to
 m

ak
e u

se o
f th

eir k
n
o
w
led

g
e an

d
 u
n
d
erstan

d
in
g
 o
f ch

em
istry

 

(learn
t 
in
 
n
o
rm

al 
lesso

n
s 
an
d
 
fro

m
 
ex
tra-read

in
g
s 
fro

m
 
w
eb
s 
o
r 
b
o
o
k
s 
in
 
lib

raries), 

to
g
eth

er 
w
ith

 
g
en
eric 

sk
ills 

(in
clu
d
in
g
 
crea

tivity, 
critica

l 
th
in
kin
g
, 
co
m
m
u
n
ica
tio
n
, 

p
ro
b
lem
 so
lvin
g
, In
fo
rm
a
tio
n
 T
ech
n
o
lo
g
y a
p
p
lica
tio
n
 a
n
d
 p
resen

ta
tio
n
 skills ) to

 en
g
ag
e 

in
 g
ro
u
p
 b
ased

 ex
p
erim

en
tal in

v
estig

ativ
e stu

d
y
. T

h
ro
u
g
h
 th

e learn
in
g
 p
ro
cess in

 th
is 

p
ro
ject stu

d
y
, F

o
rm

 4
 stu

d
en
ts can

 th
u
s d

ev
elo

p
 th

eir sk
ill in

 scien
tific in

v
estig

atio
n
, 

en
h
an
ce th

eir p
ractical sk

ills an
d
 co

n
so
lid

ate th
e relev

an
t co

n
cep

ts co
v
ered

 in
 S
S
1
. 

 G
ro
u
p
 F
o
r
m
a
tio
n
 

E
v
ery

 g
ro
u
p
 o
f 3
-4
 stu
d
e
n
ts  in

 classes 4
B
, 4

C
, 4

D
 an

d
 4
E
 are g

o
in
g
 to

 so
lv
e th

e p
ro
b
lem

 o
f 

th
e fo

llo
w
in
g
 scen

ario
: 
 

 S
cen
a
rio
 

Y
o
u
 are a ch

em
ist w

o
rk
in
g
 fo

r a m
in
in
g
 co

m
p
an
y. A

 sam
p
le o

f co
p
p
er o

re w
eig

h
in
g
 ab

o
u
t 5

 g
 

is co
llected

 fo
r an

aly
sis. It is b

eliev
ed
 th

at th
e o

re co
n
tain

s a m
ix
tu
re o

f C
u
C
O

3  an
d
 C
u
(O

H
)
2 . 

Y
o
u
r jo

b
 is to

 d
esig

n
 an

d
 carry

 o
u
t a m

eth
o
d
 to

 ex
tract as m

u
ch
 as p

o
ssib

le co
p
p
er m

etal fro
m
 

th
e g

iv
en
 o
re sam

p
le. 

 S
tu
d
en
t T
a
sk
s:  

 E
ach

 g
ro
u
p
 h
as to

 h
an
d
 in

 a d
ra
ft la

b
o
ra
to
ry
 w
ritten

 p
ro
p
o
sa
l  to

 th
eir ch

em
istry

 teach
er 

b
efo

re 5
th M

a
rch
 2
0
0
7
. A

fter th
e d

raft lab
o
rato

ry
 w
ritten

 p
ro
p
o
sal m

ark
ed
 b
y
 th

eir ch
em

istry
 

teach
er, stu

d
en
ts w

ill receiv
e th

e co
m
m
en
t fro

m
 th

eir ch
em

istry
 teach

er in
 a p

resen
tatio

n
 

sessio
n
. A

fter th
e p

resen
tatio

n
 sessio

n
, each

 g
ro
u
p
 m

a
y
 m

o
d
ify

 th
eir ex

p
erim

en
tal p

ro
ced

u
res 

w
ith
in
 o
n
e w
eek
 an

d
 th

en
 h
an
d
 in

 a m
o
d
ified

 rev
iew
 o
f la
b
o
ra
to
ry
 w
ritte

n
 p
ro
p
o
sa
l b

efo
re 

g
o
in
g
 to

 th
e lab

o
rato

ry
 to

 d
o
 th

e ex
p
erim

en
t. (T

h
e ex

act d
ate fo

r carry
in
g
 o
u
t th

e ex
p
erim

en
t 

w
ill b

e in
fo
rm

 later) F
in
ally, each

 g
ro
u
p
 h
as to

 h
an
d
 in

 th
eir fin

a
l la
b
o
ra
to
ry
 w
ritten

 rep
o
r
t 

to
 th

eir ch
em

istry
 teach

er 2
 w
eek
s a
fter co

m
p
letin

g
 th

e ex
p
erim

en
t in

 th
e lab

o
rato

ry. 
 

 A
n
a
ly
sis q

u
estio

n
s  

 1
. 

W
h
at ty

p
es o

f reactio
n
s w

ill ach
iev

e th
e d

esired
 o
u
tco

m
e?
 C
an
 it b

e ach
iev

ed
 in

 o
n
e step

 

o
r m

o
re?

 

2
. 

H
o
w
 to

 iso
late y

o
u
r p

ro
d
u
ct fro

m
 o
th
er ex

cess reag
en
ts?

 

3
. 

Illu
strate y

o
u
r id

eas u
sin

g
 b
alan

ced
 ch

em
ical eq

u
atio

n
s an

d
 a flo

w
 ch

art (if n
ecessary

). 
 

4
. 

W
h
at w

o
u
ld
 b
e th

e ex
p
ected

 o
b
serv

atio
n
s in

 each
 step

 o
f th

e ex
p
erim

en
t?
 

2
 

M
a
teria

ls a
n
d
 eq
u
ip
m
e
n
t p
ro
v
id
ed
 
 

 D
ilu

te su
lp
h
u
ric acid

, d
ilu

te h
y
d
ro
ch
lo
ric acid

 
 

 
 

E
lectro

n
ic b

alan
ce, o

v
en
, 2

5
0
 cm

3 b
eak

ers (2
), filter p

ap
er an

d
 fu

n
n
el, d

em
o
n
ized

 w
ater, 

cru
cib

le, to
n
g
s, g

lass ro
d
s, sp

atu
la, m

easu
rin

g
 c
y
lin

d
ers, ch

arco
al, g

rap
h
ite electro

d
es an

d
 d
.c. 

p
o
w
er su

p
p
ly. 

 Y
o
u
 
m
ay
 
n
o
t 
n
eed

 
to
 
u
se 

all 
o
f 
th
e 
ab
o
v
e 
item

s. 
O
th
er 

ch
em

icals 
o
r 
ap
p
aratu

s 
m
ay
 
b
e 

p
ro
v
id
ed
 u
p
o
n
 req

u
est. 

 A
ssessm

en
t 
 

1
. 
D
ra
ft la

b
o
ra
to
ry
 w
ritte

n
 p
ro
p
o
sa
l (3
0
%
) 

 
It m

u
st in

clu
d
e: 

�
 

C
o
v
er p

ag
e - in

clu
d
e, class, en

g
 n
am

e, ch
in
 n
am

e an
d
 class n

u
m
b
er o

f th
e g

ro
u
p
 

lead
er an

d
 all 

 g
ro
u
p
 m

em
b
ers, n

am
e o

f p
ro
ject ad

v
iso

r an
d
 th

e su
b
m
itted

 d
ate) 

�
 

O
b
jectiv

e(s) 

�
 

C
h
em

ical p
rin

cip
le / T

h
eo
ry
 

�
 

E
x
p
erim

en
tal p

ro
ced

u
res (as d

etail as p
o
ssib

le) 

�
 

D
iscu

ssio
n
 o
n
 b
o
th
 ad

v
an
tag

es an
d
 lim

itatio
n
s o

f each
 m

eth
o
d
 y
o
u
 su

g
g
est 

 

�
 

L
ab
o
rato

ry
 
S
afety

 
(Y
o
u
 
h
av
e 

to
 
search

 
th
e 

h
azard

s 
o
r 
p
recau

tio
n
s 
o
f 
all 

th
e 

 
ch
em

icals u
sed

 an
d
 th

en
 filled

 in
 th

e risk
 a
ssessm

en
t fo
rm

 p
ro
v
id
ed
.) 

�
 

R
eferen

ces (books, m
agazines, scientific publications, new

spapers, C
D
-R
O
M
s and Internet). 

 2
. 
M
o
d
ified

 la
b
o
ra
to
ry
 w
ritten

 p
ro
p
o
sa
l (2
0
%
) 

3
. 
L
a
b
o
ra
to
ry
 w
ritten

 rep
o
rt (4

0
%
) 

 
It m

u
st in

clu
d
e 

�
 

C
o
v
er p

ag
e –

 in
clu

d
e class, E

n
g
lish

 n
am

e, C
h
in
ese n

am
e, class n

u
m
b
er o

f th
e 

 
g
ro
u
p
 lead

er an
d
 all g

ro
u
p
 m

em
b
ers, n

am
e o

f p
ro
ject ad

v
iso

r an
d
 th

e su
b
m
itted

 

 
d
ate 

�
 

O
b
jectiv

e(s) 

�
 

In
tro

d
u
ctio

n
 

�
 

C
h
em

ical p
rin

cip
le / T

h
eo
ry
 

�
 

E
x
p
erim

en
tal P

ro
ced

u
res 

 

 
- in

clu
d
e all th

e m
ajo

r ex
p
erim

en
tal step

s, m
ass o

f reag
en
ts u

sed
 an

d
 etc. 

�
 

R
esu

lt an
d
 calcu

latio
n
 
 

 
- D

ata is b
etter rep

resen
ted

 in
 fo

rm
 o
f T

ab
les 

 
- y

o
u
 sh

o
u
ld
 in

clu
d
e th

e calcu
latio

n
 o
f ex

tractio
n
 efficien

c
y
 an

d
 th

e g
en
eral 

 
effectiv

en
ess o

f th
e w

h
o
le ex

p
erim

en
t.) 

 

 
E
x
tractio

n
 efficien

c
y
 (

%
1
0
0

sam
p
le

o
re

o
f

m
ass

ex
tracted

co
p
p
er

o
f

m
ass

×
=

) o
f y

o
u
r m

eth
o
d
(s). 

�
 

D
iscu

ssio
n
 
 

 
- A

n
y
 ex

p
erim

en
tal erro

rs o
r m

istak
es th

at y
o
u
 m

ad
e d

u
rin

g
 th

e w
h
o
le 

 
ex
p
erim

en
t sh

o
u
ld
 
 b
e m

en
tio

n
ed
. 



3
 

�
 

C
o
n
clu

sio
n
 /In

terp
retatio

n
 o
f R

esu
lts 

�
 

R
eferen

ces 
 

 
- B

o
o
k
s, m

ag
azin

es, scien
tific p

u
b
licatio

n
s, n

ew
sp
ap
ers, C

D
-R

O
M
s an

d
 In

tern
et. 

 

�
 

L
ist o

f d
u
ties o

f all g
ro
u
p
 m

em
b
ers (m

ust be honest!). 

�
 

W
o
rd
 lim

it fo
r th

e rep
o
rt is 2

0
0
0
 w
o
rd
s [n

o
t in

clu
d
e referen

ces sectio
n
]; 

 

 
F
o
n
ts size: 1

0
; S

in
g
le-lin

e sp
acin

g
) 

4
. 
C
o
rrect h

a
n
d
lin
g
 o
f ch

em
ica
l eq
u
ip
m
en
ts in

 th
e
 la
b
o
ra
to
ry
 (5
%
) 

5
. 
T
ea
m
 w
o
rk
 th
ro
u
g
h
o
u
t th
e w
h
o
le ex

p
erim

en
t (5
%
) 

 D
ea
d
lin
e : D

ra
ft L

a
b
o
ra
to
ry
 w
ritten

 p
ro
p
o
sa
l 

 
 

D
ate: 

 
2
6
 / 3
 / 2
0
0
7
 (D
a
y
 5
) (M

o
n
) 

T
im

e: 
 

1
6
:0
0
 

D
ela

y
: 
 
5
 m
a
rk
s w
ill b

e d
ed
u
cted

 p
er sch

o
o
l d
a
y
 

 

 
 

M
o
d
ified

 L
a
b
o
ra
to
ry
 w
ritten

 p
ro
p
o
sa
l 

 
 

D
ate: 

 
1
 w
eek
 a
fter th

e p
resen

ta
tio
n
 sessio

n
 

T
im

e: 
 

1
6
:0
0
 

D
ela

y
: 
 
5
 m
a
rk
s w
ill b

e d
ed
u
cted

 p
er sch

o
o
l d
a
y
 

 L
a
b
o
ra
to
ry
 w
ritten

 rep
o
rt 

 

D
ate: 

 
2
 w
eek
s a
fter ca

rry
in
g
 o
u
t th
e ex

p
erim

en
t 

D
ela

y
: 
 
5
 m
a
rk
s w
ill b

e d
ed
u
cted

 p
er sch

o
o
l d
a
y
 

 A
w
a
rd
s / P

rize 
�
 

T
h
is p

ro
ject m

ark
 w

ill co
n
trib

u
te 5

%
 o
u
t o

f to
tal 1

5
 %

 o
f fin

al assessm
en
t m

ark
 (T

3
A
1
) fo

r each
 

stu
d
en
ts 

�
 
B
o
o
k
 
co
u
p
o
n
s 
($
2
5
0
) w

ill b
e p

resen
ted

 to
 th

e b
est g

ro
u
p
 in

 each
 class b

ased
 o
n
 th

e d
raft an

d
 

m
o
d
ified

 lab
o
rato

ry
 w
ritten

 p
ro
p
o
sal, ex

p
erim

en
tal sk

ills an
d
 fin

al rep
o
rt. 

 
 

 
E
n
q
u
iries 

 
 
 
 
E
n
q
u
iries reg

ard
in
g
 th

e p
ro
ject can

 b
e co

n
tacted

 to
 y
o
u
r g

ro
u
p
 p
ro
ject ad

v
iso

rs. 

N
am

e o
f p

ro
ject ad

v
iso

rs 
e-m

ail ad
d
ress 

M
s. L

a
m
 C
h
u
n
 M
a
n
 J
a
m
in
 
ja
m
in
la
m
@
stlo
u
is.ed

u
.h
k
 
 
( fo
r 4
B
 a
n
d
 4
E
 stu
d
en
ts) 

M
r. S
a
n
 S
h
eu
n
g
 M
in
g
 

sa
n
sir@

stlo
u
is.ed

u
.h
k
 
 
 
 
 
( fo
r 4
C
 a
n
d
 4
D
 stu
d
en
ts) 

 

S
tart y

ou
r g
rou

p
 p
roject as soon

 as p
ossib

le an
d
 m
ake u

se
S
tart y

ou
r g
rou

p
 p
roject as soon

 as p
ossib

le an
d
 m
ake u

se
S
tart y

ou
r g
rou

p
 p
roject as soon

 as p
ossib

le an
d
 m
ake u

se
S
tart y

ou
r g
rou

p
 p
roject as soon

 as p
ossib

le an
d
 m
ake u

se    
T
h
e

T
h
e

T
h
e

T
h
e L

u
n
ar N

ew
 Y
ear H

olid
ay
s 

 L
u
n
ar N

ew
 Y
ear H

olid
ay
s 

 L
u
n
ar N

ew
 Y
ear H

olid
ay
s 

 L
u
n
ar N

ew
 Y
ear H

olid
ay
s 
    

A
n
d

A
n
d

A
n
d

A
n
d
 E
aster 

 E
aster 

 E
aster 

 E
aster h

olid
a

h
olid

a
h
olid

a
h
olid

a
yyy y
    w
isely

!
w
isely

!
w
isely

!
w
isely

!    
    

 

 

 
 

 

4
 

D
e
scrip

tio
n
 o
f a
sse
ssm

e
n
t crite

ria
 

 

C
riteria

 
M

a
x

. s
c

o
re

 
S

c
o

re
 A

w
a

rd
 

L
a
b
o
ra
to
ry
 w
ritten

 p
ro
p
o
sa
l 

3
0 

 

1. 
C
o
v
er p

ag
es 

2 
 

2. 
O
b
jectiv

e(s) 
2 

 

3. 
C
h
em

ical p
rin

cip
le/

T
h
eo
ry
 

5 
 

4. 
E
x
p
erim

en
tal p

ro
ced

u
res 

10 
 

5. 
D
iscu

ssio
n
 o
f ad

v
an
ta
g
es an

d
 d
isad

v
an
tag

es o
f 

y
o
u
r m

eth
o
d
 

4 
 

6. 
R
isk

 assessm
en
t 

5 
 

7. 
 

A
p
p
ro
p
riate citatio

n
 o
f w

ritten
 an

d
/
 o
r 

w
eb
-b
a
sed

 referen
ces. 

2 
 

M
o
d
ified

 L
a
b
o
ra
to
ry
 p
ro
p
o
sa
l 

2
0
 

 

L
a
b
o
ra
to
ry
 w
ritten

 rep
o
rt 

4
0
 

 

1. 
C
o
v
er p

ag
es 

1 
 

2. 
O
b
jectiv

e(s) 
2 

 

3. 
In
tro

d
u
ctio

n
  

2 
 

4. 
C
h
em

ical p
rin

cip
le/

T
h
eo
ry
 

4 
 

5. 
E
x
p
erim

en
tal p

ro
ced

u
res 

10 
 

6. 
R
esu

lt an
d
 calcu

latio
n
 

5 
 

7. 
D
iscu

ssio
n
 

7 
 

8. 
C
o
n
clu

sio
n
/
In
terp

retatio
n
 o
f R

esu
lts 

4 
 

9. 
A
p
p
ro
p
riate citatio

n
 o
f w

ritten
 an

d
/
 o
r 

w
eb
-b
a
sed

 referen
ces. 

2 
 

10. 
N
eat an

d
 o
rg
an
ized

 w
o
rk
 

3 
 

L
a
b
o
ra
to
ry
 w
o
rk
 

1
0
 

 

1. 
C
o
rrect h

an
d
lin
g
 o
f ch

em
ical eq

u
ip
m
en
ts in

 th
e 

lab
o
rato

ry
 

5 
 

2. 
T
eam

 w
o
rk
 th
ro
u
g
h
o
u
t th

e w
h
o
le ex

p
erim

en
t 

5 
 

T
o
ta
l 

1
0
0
 

 


