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Appendix 5 How to write laboratory reports A1 5 B B 5

AS.1 Format of a formal laboratory report:
IER BB SRR

A formal report should include the following items :

AP B e e AR L N I -

1. Aim
HhHI

2. Hypothesis (if any)
B CGEH)

Don’t put down a hypothesis unless it is necessary. (See A5.5)
FRIFEIEATFE » SHEEIREGT - (B2 N2l ASS)
3. Principle (if any)
FHEER)
4. Assumption (if any)
B CGEA)
5. Apparatus and material
s KR
6. Procedure
e
< logically ordered and clearly written steps in reported speech
M= S PR IE W S L E TR il BR
< quantities : concentration/ temperature/ time/ amount/ volume/ etc. precisely stated
W FEHEEIERAE ~ R - IR ~ e - IR
< acclimatization period clearly stated (if any)
TH RS HUE EIHCE )
7. Control (if any)
HIRGER)
8. Diagrams of set-up
R SEE NG
9. Sources of error/ precaution
AR AR R AT AT S o
10. Result (tabulate the result)
BB RERY )
< Table should include : title, heading, proper units
FAEMERG B ~ THE ST
< Graph should have : title, labelled axis, points, curve, histogram, etc.
AR EEAT . AT ~ AEORIRERE ~ FTEL - iR ~ BIPEICGE )
< Calculation/ slope calculation (if necessary)

S5 EHTRERI ARG
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11. Discussion/ interpretation of results (looking for trends or relationships in the experimental data)
A am S AT E AR (Bt E B BOR TR S SR R)

12. Limitations
JRIRR T

13. Suggestion for improvement/ further studies
OB AR R R SE

14. conclusion

oA
TR B

Mark allocation and requirements in writing Lab reports (Area B):

HEBHR SRR Bk (HE B):

Area B is divided into 3 parts : B1: 15 marks; B2+ B3 : 15 marks
#alE B r = Bl1:15 43, B2+B3: £ 1545
(B1) : Quality of the written accounts on the design and method of investigation (15 marks)
EREENLETRGERIRE (15 73)
(Some criteria may not be applicable to certain types of investigations.)
(A HE IR 3E A U e 75 )
(1) The problem under investigation is clearly identified. The aim of investigation is clearly
stated.

AETE R SUE PRI M S Fa RS ey H AL,
(2) Ahypothesis is put forward in a testable form and predictions are made.
i 2y 1) THIER A ERSE S REARE PRI (SRR > SRR TR HE ) 5
(3) Knowledge of biological principles has been applied to the design of the investigation.
REME P AP BRGE TRTE - I TRE - 1SRV IWHIRE;
(4) Suitable techniques, including apparatus and materials to be used, are stated for the
Investigation.

REFRHE SR TTEAET T LIRSS - 38t s Bk
(5) The method of changing the independent variable is stated and the need for controlling
other variables is considered.

REFE A T S BUTTR o RABH AR A A

(6) The ways to obtain data for the dependent variable is stated with due attention paid to

accuracy.
REFRHARIRE 78k A T Ao BB RE i B A REVEE Bk G E B
2

(7) The procedure shows a logical ordering of steps and is written up clearly.
RETE M a8

(8) Quantities, such as volumes, acid times, are stated precisely, with appropriate SI units.
AEVEREM DA BRSSO R B - B S RF ]

(9) Control set-ups and various precautions are mentioned and explained.

AR LB R B A SEL TR



(B2):

(B3):
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Quality of the recording and presentation of results (8 marks adjustable)
FLI M FER TG RIRE 8 4 WHE)

(1) The record of results indicates a high quality of accuracy and attention to detail.
Appropriate units are stated.

il R RL SR RERETT 0 e HYEE M S B MBI BRI
AEE i e B R BT

(2) Results are presented in appropriate forms such as tables,

graphs, histograms or annotated illustrations with o

appropriate titles. In ecology reports, good use is made %

of maps, profiles and kite diagrams where appropriate to
present the data in ways which facilitate interpretation of
the results.

R B R SR R BB S (I 5102 ~ i o

Tl SRR e I A o WG EAE d
IR - (EFAMERBFS ST T BEE & A T

i sthuli] ~ ke RSP e S B - DA,
(3) Calculations where necessary are clearly shown.

WETRE > AraatEReR R -

Quality of the interpretation of the results and conclusion (7 marks adjustable)
HEGRAAERGWIRE (0 WJHEK)
(1) Trends and patterns in data are recognized.
RE RS A SR it ) KA
(2) Appropriate interpretations are made on the results in relation to the problem under
investigation or hypothesis to be tested. In case of ecology reports, the interpretation

of data must demonstrate a clear understanding of ecological principles involved and
must be relevant to the aims stated.

AEALAT AR ELER TR M BB B I F58 e - A P AMVERR St - 3
PRI R RN A S T A B BRI T 8 S BB & R B 9 H 11;

(3) Aclear awareness is shown on the limitations of the methods used, sources of errors
and their influence on the accuracy of the results obtained.

RETE BRI IR I B JTIARY SRR ~ A iR L A TR e AT B ety AL ViR
THEENZ

(4) Any unusual or anomalous observations are considered and their significance is assessed.
RES AT SR AU L » MERET T 38 Lo I B At ALY B S

(5) Suggestions for improvement in technique and for further investigations are given
where appropriate.

REAEE B P fR U By R A E— S PR E IR,
(6) Appropriate conclusions are drawn, supported by reasoned arguments. Consideration
is given to the biological significance of the conclusions obtained.

REEHUEE AR - MDA BN RSCRT - e R i am S AN S 2 e B -
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Techniques in tabulating the experiment results:

RYNEBRBERIBTT

A table should:
FHT:
(1) have a meaningful title;

H AR

(2) have proper heading for table columns;
T AT

(3) have proper units in column headings;
R RIS 0 R B

(4) include raw data;

(SRARIEYGE UG

(5) have calculation involved.

f ARG -

Example (1)

A5 B

The result of experiment on the effect of temperature on the permeability of cell membrane

fF eI A IBOE M s B B A R

Temperature (°C)
YA o 70 60 50 45 40
IHAE(CC)
Time for leaf change to yellow (S)
et g i e 10 50 130 240 0
Fel BEHE Fr FR FAIRFEI(S)
1/time (S7)
.1 .02 . .0042
LR (S'l) 0 0.0 0.0077 0.00 0
Example (2)
The result of experiment on the rate of anaerobic respiration of yeast by using different substrates.
T EBERE B AL AN [F] R AR A2 R, SR A B T A 2R
Cumulated volume of gas evolved EFEPFEH @ faiafs (ml)
10 min 43 20 min 4 30 min 4 40 min 43
Subs}t:ate Initial Final Cumulated Final Cumulated Final Cumulated Final Cumulated
HH reading reading | gas evolved | reading | gas evolved | reading | gasevolved | reading | gas evolved
sy mir | BEGAEE | i | BEAE | R | 2EAE | o | 2EAE
Glucose
L
Sucrose
Starch




Example (3)
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The result of experiment on finding the water potential of potato by measuring the weight

DA S R ) it RS S /K P RE I B B 2R

Cort{centration Percentage of weight change (%)
Beaker S(‘)’lui?ocrrlo(sl\jl) Initial weight () | Final weight (¢) | (final weight — initial weight)/initial weight
B | pepsvmry | BBEE (0 | BEEE (9 R T (%)
PEE (M) (AX G E E)EnEE
1
2
3
4
5
6
7
8
Example (4)

The result of experiment on the effect of temperature on enzyme activity

B BB A BB

Temperature (°C)
BwE (C)

30

40 50 60

70 80 90

Time required for complete
digestion of starch (S)

SEEVMEBHD AT (S)

1/time (S
1/IFR (ST

Example (5)
The result of experiment on the effect of light intensity on the photosynthetic rate
WZE R G R HT R s B TR A IR
Distance of hydrilla from Relative light Volume of bubbles in
table lamp ‘d’ (cm) & intensity ‘T’ 5 minutes (ml)
REEBAGREHIEERE d (cm) FHEPERET |58 PIBRHHIT A (m))
15 15%/15* =1
20
25
30
35

40
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Example (6)
The result of experiment on the rate of transpiration at different environment.

AN FIERBEATEP N 2K e 8 P RV B B B IR

Cumulated water uptake ZFHIK IS 7K 5> (ml)
. 10 min 43~ 20 min 43~ 30 min 43
HV;_S;;H ent Initial Final Cumulated Final Cumulated Final Cumulated
gacel reading reading | water uptake reading | water uptake | reading | water uptake
e 542 R g S FTEIK TGS FTER
I I K I Az I K
Dim light
ik
Bright light
DY
Example (7)

To prepare a series of solution of different concentration (dilution table)

FUBE— R IAERERAT. (FlER)

Test tube 1.0 M sucrose solution (ml) Distilled water (ml) Concentration of sucrose solution (M)
e 1.0 M EERIAYR (ml) ZREH/K (ml) HERARHRE 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

AS.4 Techniques in plotting graph:
e Hh AR B I H -
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:

— R AR ELL TR RE H Tl e o BlMTANTE EER al A SR e S i AR EIE T Y
7okl BATH B GRS RERRIRAE MEMED S A o Rt — (8 ELAT R Hh R ] S AT
(1) A clear and informative title to explain the purpose of the graph.

AR e R AT DAL R H Y

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

AR x WKz y il > SRS B 5 EIE H A s BT > x AU B y il

Py -
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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.

A x AR EBRIOGRITFAREIE ~ RS y BRI R AP ~ TR
%

(3) Proportional scale for clarity and prevention of misinterpretation.
FEH x il Ky il i LRI DL e -

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

fEHBRR BN EZRS [SATRE DA HR R S A -

(5) Accurate plotting.
TERfE st AR AL -

(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.

IR AR 2 o Sl R AR P AR ] Pt TS T — SR 2R Y88 fiE)
BIan : AEH S AEIRINE ) K TERE SRR A R SR - — {8 YA b A el e e R
TR AERPRIITEDL T > QIS y = mx + b Sl G URRURIE A IR A SS  Hl
e — LR e

Formulation and testing of hypothesis in scientific investigations:
FERHE2 SR RS BB S MR T IR

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

ERAHERIERER e TR T E iRy - AR SR - AT - JEai 7R —
faREsnE?

Experiments that need a hypothesis:

TEESRRER:

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.

LA T RSP VR B R R AR ARSI 0 K
era—H - ARG AR R R e e — i
A4 RS fRE - VIR IERE - AEMES TR CEEr S 2 T RUAS IR - B BEREr iy [T
gt
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Example of questions that lead to hypothesis:

5 [ BB R R BT

1.

Question:
frr:

Hypothesis :

s :
Question:

i eH:

Hypothesis:

et

Question:
frr:

Hypothesis:

et

Question:

i eH:

Hypothesis:

T

Why is salivary amylase still be very active at 70°C?
R TERERIER AL 70°C (/PRI ?
Salivary amylase may not be denatured at 70°C.

RO B T REVI R B E -

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

P AR SRR B4 & PRI -
In high light intensity, other factors, say carbon dioxide, becomes limiting.

TEEDEIRERE > FARIFEE > BIaN = A bRyt e v e B PRI A3 -

Why does a potato become softer after storing for a long time?

T TV S e A ek — EIRF AR A G 2k

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.

IR » A BSOS I » 5
R A Er A - AT R AR -

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?

RIS — AR YNE Y BE B == S R RN Dok Er gt - AR AR AREY &
R E R AR EE?
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.

T B 5 O 6 AR 5 5 MK B\ A AR %
S R 5 R VR B A

Experiments that do not need a hypothesis:
ANHE R R ER:

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

hypothesis.

AL AP PEDE R R AR R

AT AR -

Example of questions that do not lead to hypothesis:

REr [ R 1 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.

KL FEE B A S SR 2
SERE AR K R A e
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What is the optimum temperature for salivary amylase?
This is not a hypothesis: The optimum temperature for salivary amylase is 70°C.

e R 1) B B L e 2o A0

sE AR RO B Y R g 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.

JEHREE SO AR HE R A
e SEE TR R GRS e -
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.

TSI KB R 2 ?

e E RSN EBREN RN s RN - Hen Al kiERe
(EGNELIERI /K TERE -

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.

e~ T 12T EBEMSZ A ENRYIHG?

EAE R R ~ B - 2T EIENgh e SR EMIEN -
What is the respiration rate of mealworms?

This is not a hypothesis: I think the respiration rate is constant.

9 LN IRRINE Sn 22
sE e AR AR R RN -

Flowchart of designing an experiment for investigation or observation:

B e B AR T 5 B BRI R

Biological principle
Gtk
!

Designing method of investigation / observation
GG RSP NI L APE AL e

J
What is the independent variable?

B 2
How to change it?

AR e ?

What is the dependent variable?
B 7
How to measure it?

AT RAEE?

What are the assumptions made?

i HAEBR?
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Making assumption in scientific investigations:
R RA TP RO

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

AR T HERE T Bkt R A o itam - FROIIREIE— LRk -

Examples of some assumptions:

— BB
1. Experiment: To measure transpiration rate of plants by using a simple potometer.
B DA s Rz e T B B A e 1 F e -
Assumption: Rate of water uptake = rate of transpiration.
i FIR /K = Z& e VEHIEeR
2. Experiment: To find the water potential of potato cells by measuring the weight.
B DA TG $h SR B R AR H T ERYZKTBRE
Assumption: Change in weight of potato cylinder = amount of water uptake / loss by osmosis.
i e EEREENSEE = NBEERFTRIL / BURRIZKRYEE -
3. Experiment: To find the growth rate of a plant by measuring the change in dry mass.
B DG ARz B A E R AR R -
Assumption: Change in dry mass is proportional to amount of cytoplasm formed.
i iz B A ORI T A I AR B e L -
4. Experiment: To compare the sugar content of green, red and dark grapes by using Benedict’s test.
B DIASIAENE A LEBCH 12 ~ AL SRR SR i -
Assumption: Amount of reducing sugar is proportional to total amount of sugar.
i et [EFORR P S BB O S B B e B -
5. Experiment: Effect of light intensity on photosynthesis.
B SRR EDEE TR -
Assumption: Rate of respiration remains constant in different light intensity; gas bubbles are
identical in size.
i EANFIREHRAE T - AEYIIPRCRAHEFRFTRIE © SRRV BSAT S — Ay -
6. Experiment: To compare the vitamin C content of different food samples by using DCPIP solution
B DA DCPIP A LLIANF R VIR ARIMEA R C 3 & -
Assumption: Each drop of solution has the same volume; the end points are the same.
B SRR RS ST -
7. Experiment: To compare the rate of anaerobic respiration of yeast by using different substrates.
B LR R BRI AE AN R L R SRR 4R o
Assumption: Air temperature and pressure unchanged; the yeast samples are identical.

B

RIELAIRERRFINE - BERF R AR e —Fk
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AS.7 The setup of controls:
HRRAYRIT

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.

Ry 7R R R O NIRRT - EERFTS BUAS R ZE A B IR A — Lo I
HIREETER TR TE B B EGIR DA FIS - HERIRGE T A E ERsE A A o LD
RE BB B BRI R - (ERE R E SRR -

Example (1) : Aluminiurr% é(;_i‘l
The following experiment is designed to find out \
whether light is necessary for photosynthesis. Region B
N AL N NN o & 5B Leafy plant

PUN RGeS TR E S Resion A | TR
%@‘g Nz & ik A —

. . . . . Air out
If sjtarch is present 1r.1 region A but absen.t in ’J'IG’A% 1A | 2k
region B after exposing the plant to sunlight
for several hours, which region is the control?
Why?
WFAEY AR TR N B NS R A FlsRy Waer
HES - BRI AR A EAAEN &
i B A SRR -

e ,

Answer : region B is the control.
HE: i BRI -
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).

fiEer: B ZEAAT BRI EEEAIA] - bR T RSZENE Al e SN e 00) -

General rule H#i:
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.

ST S TN B SR (G, A DT T I (B3 B 14
SRR -

Example (2) :

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

DU RO B s i T I AR e A 2 e O (5{F -

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

A HA R P ERG T B AR AMERGT A #1248 I —(ERGHE Y GHfees: -
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seeds -
1
dry cotton wool S i1 - . gnmsgrgotton W00
B e ey
Set-up A Set-up B
BEETA #ETB

Answer : set-up A is the control.

BHE WET AR -

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.

fiers: TERRG TG BYRsZ T ReBIE L (H 7K)  EEIEG TG T A Z A H (A
sZARAE) UL E R o

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.

FE N A I R e BT R > BT ERR ST R TE DL RS

0
graduated pipettes
T BXEREE ]
paraffip oil
) \ A1 B
boiled water + glucose + yeast boiled water + yeast
BHZK + B BE + BEREER BEZK + ARSI
Flask A JRA Flask B jfiB

Answer : Flask B is the control.

WA B IR -
The conclusion is glucose is needed in anaerobic respiration.
RS AT AR -

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

HE - WERAEMEESEE TR 2N — A R ) - AR B BRs R  T hbaw ©



