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Appendix 2 How to write laboratory reports

MAEERERS

A2.1 Format of a formal laboratory report:

EERBERBBEARA:

A formal report should include the following items :

IERIHE B S E RIS LA T IHE ¢

1.

10.

Aim

BREN

Hypothesis (if any)

B (EH)

Don’t put down a hypothesis unless it is necessary. (See A2.5)

FRIFERAHRE » SRIEHEHR - (BHETX A2S5)

Design of the investigation: independent variable and dependent variable

BB ae et B IE A R8I

Assumption (if any)

Bk (E5H)

Apparatus and material

& o Kk

Procedure

Hr

< logically ordered and clearly written steps in reported speech
¥ &CEE T BB TE W b 2@ M Hm Hk 1 B B

< quantities : concentration/ temperature/ time/ amount/ volume/ etc. precisely stated
PR ORETE AT R R KR R RS

< acclimatization period clearly stated (if any)
T RE e L EFE I CE R )

Control (if any)

HIRCER)

Diagrams of set-up

A S ERAE

Sources of error/ precaution

AR 72 [ AR B A ] 3 %2

Result (tabulate the result)

BBkl R (RYHIZ)

< Table should include : title, heading, proper units
RAIGFEQUHE « £ ~ THHE KB

< Graph should have : title, labelled axis, points, curve, histogram, etc.

AR EFEE ¢« A - AEUR AR TR - i BIPECGER ) E
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< Calculation/ slope calculation (if necessary)
FHE : GHRERIEESCH AR CER)
11. Interpretation of results (looking for trends or relationships in the experimental data)

SNTE AR (HoH BB P 1 A SRR )
12. Discussion

i
13. conclusion

e

A2.2 Techniques in tabulating the experiment results:
RIBEEIBENFRIG:
A table should: (please pay attention to the colour of the words)
Ki&EH 0 GEHERBAFENED)
(1) have a meaningful title;
A KRIFE
(2) have proper heading for table columns;
TR A 58 B AR
(3) have proper units in column headings;
T R B A S ) BT 5
(4) include raw data;

BHG RAR B

(5) have calculation involved.

Wt B AT o

Example (1)
The result of experiment on the effect of temperature on enzyme activity
MEREHBEMENTZENERER

Temperature (°C)

i (0

Time required for complete
digestion of starch (S) 120 80 50 30 20 70 o0
s LB T IR (S)
1/time (x10°S™)

1/Bf# (x10°S™)

30 40 50 60 70 80 90

8.3 12.5 20 33 50 14.3 0




Example (2)
The result of food tests on different food substances in common foodstuffs

LEMARKHERRYNESERNAENERER
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Foodstuffs glucose reducing sugar starch lipid protein
BRYIAE AEINE R Bk ii=3i08] HHE
bread
S,
grape
T
fresh milk
ey
spam
TEA
Key: +++ large amount K
Z5|: ++  moderate amount HHiE
+ minute amount  /\NE:
—  absent ELE]
Example (3)

The result of experiment on finding the water potential of potato by measuring the weight

NEREEMNAENHERZKERNERGR

Beaker
BEFR

Concentration
of sucrose
solution (M)

HETE TR LY
R=E (M)

Initial weight (g)
WIRER (2)

Final weight (g)
ASEHE (2

Percentage of weight change (%)

HEESNES L (%)

(R ERE-RRER) /G ER

(final weight —initial weight)/initial weight

D[ QNN |W N~
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Example (4)

Appendix 2
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The result of experiment on the rate of anaerobic respiration of yeast by using different substrates.

MABBEETERMREFRENERER

Cumulated volume of gas evolved Z f& i fE H RS HEfa (ml)
10 min 43 20 min 43 30 min 43 40 min 43
Substrate Initial Final Cumulated | Final Cumulated Final Cumulated Final Cumulated
e 3] reading reading | gas evolved | reading | gas evolved | reading | gasevolved | reading | gas evolved
#ih R | BEAR | B | BEEAR | B | 2EEE | RE | BEAR
B U & B & B & B &
Glucose
kL
Sucrose
iR
Starch
Example (5)

The result of experiment on the effect of light intensity on the photosynthetic rate

MR BEH A SIERRENZE

MERER

Distance of hydrilla from Relative light Volume of bubbles in
table lamp ‘d’ (cm) d intensity ‘I’ 5 minutes (ml)
MR BAGERIIERE d (cm) FHEDERAET |5 53 SRR H A S (ml)
15 15%/15* =1

20
25
30
35
40

Example (6)

The result of experiment on the rate of transpiration at different environment.

NRRIBEHEYIR R RE(E AR

HENERER

Cumulated water uptake 2 &K 7K 4> (ml)
) 10 min 43 20 min 43 30 min 43
Env;; il;nent Initial Final Cumulated Final Cumulated Final Cumulated

LA reading reading | water uptake reading | water uptake | reading | water uptake
#ih a A% e TN 15458 ey TN a A% e TN
B U LGRS B Werg 7k B Wik

Dim light
W
Bright light
5O
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Example (7)
To prepare a series of solution of different concentration (dilution table)

BER—RINTRRENZR (HRER)

Test tube 1.0 M sucrose solution (ml) Distilled water (ml) Concentration of sucrose solution (M)
A E 1.0 M ERHYS ¥ (ml) ) FERARIIRE (M)
1 5.0 5.0 0.50
2 4.5 5.5 0.45
3 4.0 6.0 0.40
4 3.5 6.5 0.35
5 3.0 7.0 0.30
6 2.5 7.5 0.25
7 2.0 8.0 0.20
8 1.5 8.5 0.15

A2.3 Techniques in plotting graph:
e EHRERIRIG:

A good graph must be self-sufficient. We should be able to read data from the graph without going back
to the original data. The message and information must be accurately represented by the graph. Therefore,
a good graph should include:

— I S Y R B 0 5 RE A R o BT AN T S [ D B4 {5 I S0 A i f A Y
EOR > R Bl R ZH BERE ERDR B HE B 3t 2 T 2 > DR IhE— 18] I 0 B b et B 2 R S

(1) A clear and informative title to explain the purpose of the graph.
e o ] S e P AR DA R S e 1 Y o

(2) Clear label and good choice of axis to explain what dependent and independent variables are

involved
IEFERLSEEY x Wil K y Wb o WA R R S EIYEH A R BT 0 x W AR B y EhUR
i -

Usually, x axis represents the given experimental conditions such as temperature and concentration,
and y axis represents experimental results such as ventilation rate and reaction rate, etc.

W x B AR EERARAMER RS > y AU B SRk ok A~ 1F A Ay
FEE o
(3) Proportional scale for clarity and prevention of misinterpretation.

TE H x Bl Ay Bl R LE B DL R ERE o

(4) Complete keys and labels to the curves so that the meaning of each curve can be recognized.

A A 0 B SR 5 | SOSEEE UG dh 5 2 iR R -

(5) Accurate plotting.
TE Tt st b A ASE I F i sd i
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(6) Correct choice of curve styles: in general, if we want to make prediction (to estimate a biological
value) from the graph (between two data points or extrapolation), eg. to find the water potential of
plant cells or the optimum temperature of enzymatic activity, a smooth curve is more appropriate.
Under the special case like y = mx + b, or the graph is only used to show the trend of some
phenomenon, a best straight line will be used.

TE Tl SRR i R AT 5 >l B A0 SR AP ELAE bt ] o S AT PR (il 3 — e A B fiE)
BIAN = ez A A 7 P8 RS B Pl P A S T R IR - — {180 7 i 114 st ]y W18 5
SR ERFRIEUL T ¥y = mx + b SiE G UEBER I E AR R OGS
G — AR B R o

A2.4 Formulation and testing of hypothesis in scientific investigations:
ER B PE R REH LR ETRE:

When we design an experiment in scientific investigations, sometimes we need a hypothesis, whereas
sometimes not. At what circumstances should we need a hypothesis?

HHAER 2R G E BRI - AR TR E— R AR SRR Y R —
flE et e 7

Experiments that need a hypothesis:

EEMRANER :

A question that asks ‘why’ usually requires a hypothesis. In such case, we pose a question, and we
propose a tentative explanation that tries to explain the scientific facts. That explanation
is called hypothesis. If the hypothesis is correct, we should observe some expected \"

results when a certain test is conducted. This guides us to plan observations or
design experiments.

—fELL TR EBH E AR R R R AEREE L K
& —mE R FEE RIS E R e S 2 E — M
4 AR A RERIERE - AR T AR 6 S BV RO RG R - B RER & 7 5 | B M
ST ER

Example of questions that lead to hypothesis:
5| B BRI BRI B ¢
1. Question: Why is salivary amylase still be very active at 70°C?

i e « R AT EME B B A 70°C D AR AR TG

Hypothesis : Salivary amylase may not be denatured at 70°C.
fizast W R Bl T READ R o

2. Question: Why does the rate of photosynthesis become constant with increase in light intensity
when the light intensity is high?

BilE Ry A FEAE & Y6 i B IR 3G DO 58 AN & 5 Y6 & VE iz 38 -
Hypothesis: In high light intensity, other factors, say carbon dioxide, becomes limiting.

fia - e R G T > HARAIER - BIAN = S B hR Y £ T RE S BRI R 3R -



Appendix 2 QI ES EEERE 5 147

3. Question: Why does a potato become softer after storing for a long time?

BilE Ry T FG 6% 28 A e — BRI J1 12 8 5.2 K 7
Hypothesis: The longer the time of storage, the more water is lost through transpiration. Or,
The cell membrane is damaged during storage, so the cells lose their turgidity.

MR - I R - A S AEREEIER K - 5
frt 9t X S S AR - A e Ok 2 ARG

Question: Why is a potted plant placed outside the laboratory for two days without any water
supply became wilt while a similar plant placed inside the laboratory not?

BilE Ry A P — 2 G R ) 117 B i =8 OV R R AN bk Kk &y I - o AE DR A )
PEEERNMAGIE ?
Hypothesis: The plant outside the laboratory became wilted because it has a higher transpiration

rate due to the windy conditions outside. Or,
The plant outside the laboratory became wilted because it is hotter outside.

st 1 B B 2 A1 O RE ) o O R A A S SR L R A R W R A AR
SE TS B B S WU REY) & R A R S IR

Experiments that do not need a hypothesis:

R

FERMFNER:

A question that asks ‘what’ usually requires making objective observations, it does not need a

hypothesis.
—fE L THEE ) TERAE R AR E BB o e HEE G -

Example of questions that do not lead to hypothesis:

NG5 BURER KRR B T
1.

What will be the relationship between water temperature and the heating time?
This is not a hypothesis: Water temperature increases with heating time.

7K B FEE BT A B ] A PR B 0 2
a8 MRS < A T R R N A B R 1 N i 38 -

What is the optimum temperature for salivary amylase?
This is not a hypothesis: The optimum temperature for salivary amylase is 70°C.

T A0 8¢ 3 T P S5 S L S 2 %70 7

3G AN AR+ RO A T ) B S 2 70°C

What is the effect of light intensity on the rate of photosynthesis?

This is not a hypothesis: The rate of photosynthesis will increase with light intensity.

JCIREEDC G T R 1
aE e MERE : 6E 1F A A R e s R hn e -
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4. What is the water potential of potato cells?
This is not a hypothesis: The water potential of potato cells equal to the surrounding solution when
no change of weight occurs.

Bin BRI KBRS Z D 7
E e ERE B B RE R — AR AN SCEE R - RS8Rk B RE
 FE R K TERE

5. What food constituents are present in peanut, banana, grape, potato and biscuit?
This is not a hypothesis: I think that peanut, banana, grape, potato and biscuit all have proteins and
lipids.
164~ HE - RT - BRENSHZA BN KT T
EA s - AL - HE - RT - ERENHZ2E S G E D MR -

6. What is the respiration rate of mealworms?
This is not a hypothesis: I think the respiration rate is constant.

7wk [P 2R R 2 A 7
EA e EEGR - KRB AE R EN o

Flowchart of designing an experiment for investigation or observation:

BEABBEMERREERORES :

Biological principle
Gtk
!

Designing method of investigation / observation

uXu+ /\ ﬁEI’TfEf %é\U\T’“’“Y%ﬁ

What is the independent variable?
EBEIER 7
How to change it?
AR E?

J
What is the dependent variable?

BB 7
How to measure it?

ATEEEE?

What are the assumptions made?

R
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A2.5 Making assumption in scientific investigations:
ERBIRA PR IR

Sometimes in order to draw a valid conclusion from the results, we have to make some assumptions.

AR T

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

Experiment:

T

Assumption:

CEE

RETE B Bt R P 1S B S e - BB VR — LB Rk -
Examples of some assumptions:

— SRR BT

1.

To measure transpiration rate of plants by using a simple potometer.
LARS B A0 28 5 B R A 0 28 e 1 P sl o
Rate of water uptake = rate of transpiration.

AT = ZERE 1R A A

To find the water potential of potato cells by measuring the weight.
DL B FS $0 S5 I 21 &2k B B K VB RE o
Change in weight of potato cylinder = amount of water uptake / loss by osmosis.

B BERERNGE = RBEERAMRI / BERIIKER -

To find the growth rate of a plant by measuring the change in dry mass.
LA REREY) 152 B2 B R A R iR o
Change in dry mass is proportional to amount of cytoplasm formed.

w7, 2 A U AT P I ok A i A BRE G o

To compare the sugar content of green, red and dark grapes by using Benedict’s test.
PAAR S FERE AR L H 42 ~ ALie BRI SR & -
Amount of reducing sugar is proportional to total amount of sugar.

i JEUE R B R AR T AR SR R BE T -

Effect of light intensity on photosynthesis.
YR AR -
Rate of respiration remains constant in different light intensity; gas bubbles are

identical in size.

FEARIETRAE T - fEP) R 2R AR A r iR T R BE R —Hkiy -

To compare the vitamin C content of different food samples by using DCPIP solution
VL DCPIP AW K LLEAN A BRI AWML R C B & -

Each drop of solution has the same volume; the end points are the same.

FETES IR 2 R S e A 5 ASAS B R AR

To compare the rate of anaerobic respiration of yeast by using different substrates.
B 15k B A A [1) BE B Y R SR IR A

Air temperature and pressure unchanged; the yeast samples are identical.
RIS R R B E B RER AR AR 8 & — 4K o
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A2.6 The setup of controls:
$EERYE L :

In order to draw valid conclusions from experimental results, the results of an experimental set-up

have to be compared with that of a control set-up, which should be identical to the experimental

set-up in all respects except for one variable or condition under study. By comparing the results of the
experimental set-up and the control set-up, we can find out the effect of the factor under investigation.

55 T REfE B Bt IR oh T b A FE A RS R - B AT IS AU SR AL A B IO 1R — Lo IR
MR ETBR T FIIEAEt2E R B BEGIR LA [F) 41 > H BRIV RGN H A H B 5 EAH A - RE
B B A 1B B I B S R - (RS TR HE BR WY BUR IS -

Example (1) : Aluminiurr% é(})_i‘l
The following experiment is designed to find out
whether light is necessary for photosynthesis. Region B
R e EASLZ] E . L A = o & 5B Leafy plant
AT gkt 2 AR DL EEH 2 & Resion A i
g o & RA
If starch is present in region A but absent in WA/_% IA __»%i%ut
region B after exposing the plant to sunlight =
for several hours, which region is the control? 3 ’
Why?
AR A TR BN T U NR R AR Waer PRy
B WO AR IR A (BN AR R T

1B BB 7 SR o A AN

Answer : region B is the control.
B EmIBEHE -
Explanation: The control set-up should be the same as the experimental set-up except that the leaves
should be covered up by aluminium foil (to exclude light).

fiaekE: HIRAYEERZEN T B SR » BR TR SR i Rl R O (B E ROk -

General rule & # :
The set-up receiving a certain treatment is the experimental set-up (region A with light) while the one
without the treatment (region B without light) is the control set-up.

T — SR R B e M T Y 6 £ B B A G (IS A 500 T e #2 52 R B (188 B ¥
6 B F R

Example (2) :

The following experiment is designed to study the conditions for seed germination.

PUT H 8 Baai 72 AR WF 9818+ o 28 P O AR -

If germination takes place in set-up B but not in set-up A, which set-up is the control? Why?

EFET U8 RAERGH B BTG A 84 T —MMREHR I 7 AR -
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seeds -
dry cotton wool s £ < EHOISErgOttOHWOOI
T i m; e i DO A
Set-up A Set-up B
DXIJ‘FA DXFFFB

Answer : set-up A is the control.

B AT AREE -

Explanation: The experimental set-up (set-up B) received a certain treatment (water), but the control
set-up (set-up A) did not receive the treatment (only dry cotton wool), so it is the control.

fieks - EEpRREt (G B e TR Bl E (B 2K) » (HEHIEEET (RREH A) A R (A
HEZARAL) > BUIERHIH -

Example (3) :

In the following diagrams, which flask is the control? And what conclusions can be drawn about the
conditions for anaerobic respiration after observing the results.

£ T E o T — DR BT B S TR R R o AT Al SRR AR Dl rh T A RS

nHH'?

graduated pipettes

— BZIERREE

paraffip oil
, \ Fibi

boiled water + glucose + yeast boiled water + yeast

Bk + A0 + BERE S BEZK + ARSI

Flask A JHA Flask B JfiiB

Answer : Flask B is the control.
EHE : ABE¥HK-
The conclusion is glucose is needed in anaerobic respiration.

ﬁ%nﬂﬂ%ﬂﬁ@[& %@%*}ﬁ

Note:  No valid conclusion can be made from the results of two set-up if they differ in more than
one factor.

EE - MRAERERERTE SR —EA R R SR (BB - A geie &5k R o T k6w -



