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Goals

To provide teachers with hands-on experience
iIn marking student samples

To discuss the marking of student samples



Outline

@ Marking student samples
® Discussion on the scoring of the student samples
® Discussion on possible modifications of the task

sheet



You have received
Two student samples (Sample A, Sample B)
Area B2 Assessment Guidelin
Sample Score Sheet

“

Student Samples

Sample

Data recording and analysis:

(a)

(b)

Record the incubation time of the egg white columns and the length of the
remaining egg white in the stem of the plastic droppers.

Area B2

Bl:UOBO

Incubation time of the egg white columns at the 37°C incubator: LY hours

Test sample

Length of the remaining egg white (cm)

| i 2 3
[T Digestive juice X-HCI 2.90 203 239
7 Digestive juice X-NaHCO; 24 295 3ol
3 Digestive juice -HCI 2,48 2.4b 3.0k
4 Digestive juice Y-NaHCO; | _ 2.7% i 77& . T |
Digestive juice Z-HCI
igestive juice 1.99 " 3,6
6 Digsstvejuice ZNaHCOs V| 20 1]
7 Distlled water_HCI 43 < 291
Lob .
8 Distilled water-NaHCO; L AL .91 229

Title: Length of the remainin;

samples

(6]

exlverid

Anomalous data (i.c., outliers [the experimental data that do not fit

within a pattern]) may be obtained in experiments.

Do your data show anomality? Why do you think so? Identify the

anomalous data, if present.

g white in the stem of the plastic droppers incubated in different test

B:uOBO

Moo ve T vt domole (lidectiie 1o Y wiih 2) Tl
e O Sa

() Assessment Guidelines

Assessment Guidelines for Results and discussions (B2,
i

® Marking student samples

Mark .

i Performance

9.10 "The report shows most of the good performances and a few excellent performances.
638 ‘The report shows most of basic s fi
35 The report shows some basic and a few good
12 "The report shows a few basic

Basic Performances

Good Performances

Excellent Performances

BI. Record qualitative data using
r descriptions/quantitative
data (e.g., comrected to
appropriate decimal
places/significant figures)
properly.

GI. Construct and use appropriate
representations (e.g.. tables,
‘graphs and/or diagranss) to
organise and display data.

B2. Carry out basic calculations
(e.g., percentages, frequencies,

G:

2. Compare data sets based on
(semi-)quantitative and/or

EL Apply concepts of basic statistics

(e.g. range, variance, standard
deviation, error bar) to compare

Data Recording, Analysis &
Interpretation

rates, means, ratios) to simplify qualitative data
or summarise data and explain data sefs,
B3. Identify anomalous data, ifany, | G3. Explain why the data are E2. Suggest possible explanations for
in the data set. considered anomalous. anomalous data (e.g.. human
errors) or ways to confirm if the
data are anomalous.
E3. Interpret the results in the control(s)

1o evaluate the success of the
experimentithe influence of the

3:u0BOGO

B4, Describe and inferpret the
relationships/trends and
patterns in the data sefs, if any,
in relation to the investigative
problem.

Gd. Explain the relationships/trends
and patterns in the data sets in
relation to the investigative
problem using scientific ideas
and principles,

8

Describe and interpret the

relationships/irends and patterns

in more complex data sefs (..

with mulfiple variables), if any.

in relation to the investigative
roblem.

E:

4. Explain the relationships/trends and
patterns in more complex data sets
(e.g. with multiple variables) in
relation to the investigative
problem using scientific ideas and
principles.

g

if any, is supported, refuted, or
remains undetermined according
o the data

Evaluate if the testing hypothesis.

E:

ip
3. Discuss alternative hypothesis, if

Constructing & Evaluating Explanations

BS. Make (a) claim(s) in relation fo
the investigative problem based
on data.

(2]

Construct (an) evidence-based
claim(s) in relation to the
investigative problem using
relevant data.

E

6. Construct (an) evidence-based
claim(s) in relation to the
investigative problem using
relevant data and
reasoning Evaluate (a)
claim(s)/altemative explanations in
relation to the investigative
problem using relevant data and
reasoning.

3 Sample Score Sheet

Summary of Students’ Performance

Sample A

Question

Criterion

Performance Level

(@)

Bl

b @

B3
G3

o

(i)

LB

(c)

[C)]

(e)

1C]

t

(3]

U

(2)

(h)

I

djd|g|c|a aalc|ac|a

(]

W W W W W oW | W | W

Total

w

Mark:

/10




® Marking student samples

Background of the SBA task

Egg white investigation is situated in a problem-
solving context

Students collect data and use them as evidence to
deduce the locations from which the three digestive
juice samples are taken within the alimentary canal




® Marking student samples

Context of the trial implementation

EMI school

Secondary 4

Number of students: 23

Topics taught: Nutrition in Human

Prior knowledge about scientific investigations:
Recording data and constructing simple tables
|ldentifying and explaining anomalous data
Drawing conclusions



® Marking student samples

Students read

about the history

of science
related to the
function of the
stomach and
information
about different

enzyme assays

before B1
Assessment.

Source 1: Investigating stomach function

In 1822, William Beaumont, a Canadian army doctor, investigated stomach function by carrying out experiments
on his patient Alexis St Martin. Alexis was shot in the abdomen and survived with an opening in his stomach. Dr
Beaumont tied food to a string and inserted it into Alexis’ stomach.

—

The following shows the experimental conditions and results:

History of science —
enzymes

Stomach opening through which
food is pushed into the stomach

Experiment Site Food Time for disappearance of food
(hours)
1 Alexis’ stomach Bread No disappearance
Alexis’ stomach Beef 2

After Experiments 1 and 2, Dr Beaumont removed some fluids from Alexis’ stomach and put it into a test tube
for further experiments. He used beef of the same size as that used in Experiment 2.

Experiment Site Temperature Food Time for disappearance of
°O) food (hours)
3 Test tube 20 Beef 10
4 Test tube 37 Beef 4




Source 2: Investigating the activity of digestive enzymes

Amylases, lipases, and proteases are digestive enzymes found in the human alimentary canal. Their actions can
be studied in vitro (i.e., outside the human body).

Methods for studying amylase activity

Using the starch agar plate, which contains a mixture of starch and agar, 1s a method for studying amylase
activity. When 1odine solution is added to the plate, it reacts with the starch and forms a blue-black complex, and
the plate turns blue-black in colour.

When amylase is placed in wells on the starch agar plate and incubated under appropriate conditions for 16
hours, the amylase breaks down the starch surrounding the wells. When iodine solution is added to the plate after
incubation, a clear zone forms around the well containing amylase. The size of the clear zone indicates the
amylase activity.

Without Amylase Without Amylase
Amylase Amylase

\—~

Starch agar plate
Starch agar plate flooded with iodine solution

Methods for studying lipase activity

Lipase activity can be studied using whole milk with an alkaline solution containing a pH indicator (blue under
alkaline pHs and yellow under acidic pHs). Whole milk contains triglycerides. Lipase catalyses the breakdown
of the triglycerides in whole milk into fatty acids and glycerol. The fatty acids lower the pH of the alkaline
solution. When the pH falls below 6, the solution changes colour from blue to green and then to yellow. The time
it takes for the reaction mixture to change colour from blue to yellow indicates the activity of the lipase.

Scan the QR code to watch a video showing the action of lipase on whole milk E E
with an alkaline solution containing a pH indicator. -

(=]}

Enzyme
Assays



® Marking student samples

Methods for studying protease activity

Egg white columns can be used to study protease activity. A plastic dropper filled with egg white is placed in a
hot water bath. The stem of the plastic dropper filled with hardened egg white is then cut into 3-cm-long egg
white columns. Each egg white column is placed in a plastic tube containing protease and incubated under
appropriate conditions for 24 hours. The protein in the egg white is broken down into soluble substances. The

length of the remaining egg white in the stem of the plastic dropper can be measured to determine protease
activity.

=——Cooked egg

(discard) albumin (discard) 3cm 3cm

ﬁ Scan the QR code to watch a video showing how to prepare a protein column E . E
and the action of protease on egg white columns. -

Erﬂ'ﬁ




Area B1

Scenario

Your biology teacher, Mr. Ho, has given you three types of digestive juices: X, ¥, and Z. These juices
come from different parts of the human alimentary canal: the mouth, the stomach, and the pancreatic duct.

You will now need to design an investigation fo identify where the digestive juices (X, Y, and Z) were
taken from. You can use the following materials and apparatuses for your experiment:

Digestive juice X Water bath (95°C) Hydrochloric acid Knife
Digestive juice Y Water bath (40°C) | Sodium hydrogencarbonate White tile
solution
Digestive juice Z Incubator (37°C) Sodium chloride solution Plastic tubes
Egg white column Ice bath Sodium hydroxide solution Electronic caliper
(plastic dropper
containing hardened
egg white)

Hint: You may not need to use all the materials listed above.

e The students performed the practical work in which they made egg white columns that were 3 cm
long.



1. Aplastic dropper filled with egg white is placed in a hot water bath.

= —Cooked egg

(discard) albumin

2. The stem of the plastic dropper filled with hardened egg white is then cut
into segments of 3-cm long egg white columns.

o o

(dizcard) 3cm 3cm

E': |

3. The egg white column is placed in a plastic tube containing protease and
incubated at appropriate conditions for 24 hours.

+ Different pH condition (HCI and NaHCO,) N ¥
» Control set-ups '

a
» Different types of digestive juices (X, Y, and Z) : "33 .4
X

4. The length of the remaining egg white in the stem of the plastic dropper can
be measured for protease activity.

- _
- Tl A Length of the remaining
' egg white in the stem




® Marking student samples

Sample A:

School-based Assessment Area B2

Data recording and analysis:

(a) Record the incubation time of the egg white columns and the length of the BLuUOBO Are a B Z I as k S h eet d o n e
remaining egg white in the stem of the plastic droppers.
Incubation time of the egg white columns at the 37°C incubator: 2 l:[ hours

Test sample Length of the remaining egg white (cm) at h o m e)

1 2 3
1 Digestive juice X—HCI . . .
4L 4X 2.3 9 t I d

e T B - 9 questions (including
3 Digestive juice Y-HCl 2 GIS i 3 N .
4 D?gestfve_]:u?ce%’—Nal-ICO; ZL“IIS > ko 1”5'% Su b—q uestlonS)
5 Digestive juice Z-HCl 7, o[ r_:] 5.9€ .s o]
6 Digestive juice Z-NaHCO; / 1. -I % 2.4 1. L‘] . . " "
L I PN W BT - Targeted 11 criteria within
8 Distilled water-NaHCO; ) 4¢ 547 2.99 .

Tirle.'lLengrh of the remaining egg white in the stem of the plastic droppers incubated in different test th e rev I S e d B 2 SBA

samples

(b) (1) Aﬁ:rl:cﬁ:iam (i.e., outliers [the experimental data that do not fit B3:uOBO A Sse Ssment G UIdelln eS
within a pattern]) may be obtained in experiments. G:uOBOGO

Do your data show anomality? Why do you think so? Identify the
anomalous data, if present. O Xce e n Ce O O
I I

Neo, e ¥ ast somple Colivlestive, jute ¥ with NaH(3) . The 3

datws hove Jge offerene (3 Aol 275e®) | 4X Basic

(i) Tim found that an outlier was present in one of the replicates of one test E2:UOBOGOEDO
sample. Suggest one possible reason for the occurrence. H/P [tcetes

et are otWey. subciamg v owne Jgﬂwv’feﬁ SLW'E)LL b oA
mﬂ’&f?t _“% }"%uf’t‘



3) Sample Score Sheet

Summary of Students’ Performance

Sample A
Question | Criterion Performance Level
(a) Bl Ju OB I
(b) (1) B3 []U OB [

G3 (Ju B [G

(i1) E2 1 B8 16 L]E

(c) Gl []U [IB [16

B2 [JuU [B
(d) E6 W OB 16 [L1E
(e) El12 [0 OB [16G [LE
(H Ell W OB O06 [1E
(2) Gl2 11 B | &
(h) B6 i
Total 15 B: G: E:

Mark:

/10

® Marking student samples

Record your

judgment on each
guestion

overall rating of
the sample



Outline
N

@ Marking student samples
® Discussion on the scoring of the student samples
® Discussion on possible modifications of the task

sheet



® Discussion on the scoring
I

Data recording and analysis:

(a) Record the incubation time of the egg white columns and the length of the Bl:uOBO
remaining egg white in the stem of the plastic droppers.
Incubation time of the egg white columns at the 37°C incubator: hours
Test sample Length of the remaining egg white (cm)
1 2 3

1 Digestive juice X~HCl

2 Digestive juice X~NaHCO3

3 Digestive juice Y-HCI

4  Digestive juice Y-NaHCOs

5 Digestive juice Z—HCl

6  Digestive juice Z—NaHCO3

7  Distilled water—HC1

8 Distilled water—NaHCOs3

Title: Length of the remaining egg white in the stem of the plastic droppers incubated in different test
samples



® Discussion on the scoring

B1. Record qualitative data using
clear descriptions/quantitative
data (e.g., corrected to

appropriate decimal Unattained  Basic
places/significant figures)

properly.

Criteria:
Fill in all the information in the table

Record the raw data to a number of decimal places
appropriate to the resolution of the equipment

Record all the raw data of the same type to the same
number of decimal places.




* All information recorded

Sample A

(a) Record the incubation time of the egg white columns and the length of the
remaining egg white in the stem of the plastic droppers.

Incubation time of the egg white columns at the 37°C incubator:

* Appropriate decimal places for all data

Bl:uOdOBO

hours /

Test sample

Length of the remaining egg white (cm)

Basic

1 2 3
S arioe fios e
Digestive juice X—HCI 7. Lf ) 24X N Sc]
2 Digestive juice Y-NaHCO -
igestive juice a 3 2‘0‘5 7\ c] \S .00
3 Digestive juice Y-HCI y alg > 96 30X
\ . -
4  Digestive juice Y-NaHCO; 2 ?S -5 & g ! °| %
L e | 0 =
5 Digestive juice Z-HCl
1gestive juice 7, Ol OI g P 3.0
6  Digestive juice Z—NaHCO; 1L *, 0 2.4 Ts L_,
L Le |
7 Distilled water—HCI S 43 2 o 1.3
[ = L s ¥
8 Distilled water-NaHCO; ) 4E 347 219
{ 2 . <

Title: Length of the remaining egg white in the stem of the plastic droppers incubated in different test

samples



All information recorded
* Appropriate decimal places for all data

Sample B

(a) Record the incubation time of the egg white columns and the length of the Bl:uOBO

remaining egg white in the stem of the plastic droppers.

Incubation time of the egg white columns at the 37°C incubator: ZLE’ hours /
Test sample Length of the remaining egg white (cm) .
1 . : Basic

I Digestive juice X~HCI 2 9-46 9- 30’

2 Digestive juice X—NaHCO3 2. 6}5 5. ﬁ q % . O [i

3 Digestive juice Y-HCI 2. C} q 9 _QB = 1 q

4 Digestive juice Y-NaHCO; 9 7 (a P 30 i O'%

5 Digestive juice Z-HCl 9. qq 5 C? [3 2.0

6  Digestive juice Z—NaHCO:s y) _-IO 9 \b \ & b “l

7 Distilled water—HCl 5. ﬁ é 2 00 . q 0]

8  Distilled water—-NaHCOs 2. q [1‘ 2. Dﬂ ™ ﬁﬁ q

Title: Length of the remaining egg white in the stem of the plastic droppers incubated in different test

samples



Unattained

Not all information recorded
* Not appropriate decimal places for all data

Incubation time of the egg white columns at the 37°C incubat( )JI‘S

Test sample Length of the remaining egg white (cm)
| 2 3

I Digestive juice Y~HCI i 7.7 r
2 Digestive juice X-NaHCO; {,: ) 2| C )
3 Digestive juice Y-HCI 'j f{\ 1\ S5
4 Digestive juice Y-NaHCO; B ‘ |
5 Digestive juice Z-HCI 5
6  Digestive juice Z-NaHCO;3 7 . B
7 Distiled water—HC] . -
8  Distilled water—-NaHCOs 2 I |




® Discussion on the scoring

(b) (1) Anomalous data (i.e., outliers [the experimental data that do not fit B3:UOBO
within a pattern]) may be obtained in experiments. G:udOBOGO

Do your data show anomality? Why do you think so? Identify the
anomalous data, if present.

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

B3. Identify anomalous data, if any, G3. Explain why the data are
in the data set. considered anomalous.

Unattained Basic Unattained Basic Good



® Discussion on the scoring

) A value in a set of results that differ significantly from the observed
Outlier -
rends.

P.85 (Junior science curriculum)

|dentify the data point(s) showing anomality

Describe the general trends of other data sets

Explain why a particular set of data represent deviations
OR

No anomalous data

Describe the general trends (e.g., only slight fluctuations
among data sets)

Use data to substantiate the claim



® Discussion on the scoring
N

Sample A
£ ){}Yf/ﬂ\b
(b) (1)  Anomalous data (i.e., outliers [the experimental data that do not fit B3: UL B0
within a pattern]) may be obtained in experiments. Gg:uOBOGO

Do your data show anomality? Why do you think so? Identify the
anomalous data, if present. ‘/

Nes, e ¥ tast dample Cokivestive, e Y with NaHO3). The 3.
olatws e Jovge oiference (1 atoel 275e) o

Basic

General trend of other data
sets not described

Basic



® Discussion on the scoring
N

Sample B
etreme Ant g
(b) (1) Anomalous data (i.e., outliers [the experimental data that do not fit B3: U OB [
within a pattern]) may be obtained in experiments. G:udOBOGO

Do your data show anomality? Why do you think so? Identify the
anomalous data, if present.

v
\ng, h, Test Soimple & . e Livst Tt ol SﬁDW/ et

Thm Phesent shere i .ges oy
._..x.%ﬂ%wm Dl Q%MW\ ves?em uel's but Vi o thivdl Fost &
....2% ot Sow taeve is w0 oi¥etion, Ba3|c

®* General trend described: shows
digestion (other data sets) -

* Deviation: no digestion (outlier)




® Discussion on the scoring
N

(i1)  Tim found that an outlier was present in one of the replicates of one test

E2.u0BOGOEQO
sample. Suggest one possible reason for the occurrence.

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

E2. Suggest possible explanations for
anomalous data (e.g., human

errors) or ways to confirm if the
data are anomalous.

Unattained ~ Basic | Good | Excellent




® Discussion on the scoring

Concepts for marking:

Provide reasonable explanations for the

occurrence of the anomalous data (e.g., potential
cross-contamination between samples or insufficient
immersion of the egg white column in the solutions)

Provide elaboration related to some biological
principles (e.g., inhibition of enzyme/protease activity,
reducing the initial amount of substrate)



® Discussion on the scoring
N

Sample A

(i)  Tim found that an outlier was present in one of the replicates of one test E2:UOBOGOEDO
sample. Suggest one possible reason for the occurrence. H’P [tcates

et MYE._..._..oizW.Y.....éwﬁbdﬂM{m....om_._&...J(M\./...’.fﬁsf......s..&wm,...&ma&._

Explanation is possible but not
very elaborative and clear. Basic



® Discussion on the scoring
I

Sample B

(11)  Tim found that an outlier was presént in one of the replicates of one test E2: UOBOGOE O
sample. Suggest one possible reason for the occurrence.

Mav\befb\eyeust|me£Wovmoiw\easmmq

Not specific Unattained
reason



Unattained

7A PM"‘H (Ds......toregde Al I T Wl\'fé’

Dhvmnan ervov
The  epol  =d  Meaiction

Basic

sample. Suggest one possible reason for the occurrence. ep [tcates "F
. Trewt mre_____._ofow»c._‘ﬁubdan_w.._m.‘.,om“.&.m_‘,’._frm__,”s.wph,ﬂ..wumk.

Good

The eqq White in twel eqq Hhile  colern s ol completely boled,
somtnbolleal eqa white  Flaw oct
].l/.\@.._._gﬁlmfwl.’.’.‘....l;’.l_l.Lﬁ‘_(«J.._.Lfl.c.‘,..‘..,.C.L_‘.’f'?%ﬁ.,_?tf’f(j......tfﬁ_k.@k.ﬁ,qlv.,.Aﬂ“.ﬁ__...ZM whilt....Columns.

Excellent

Lt tew e o Comte wrnenf T the Tule Fhat Tubibis




® Discussion on the scoring

(¢) Construct a table to show the average length of the remaining egg white inthe  B2: UO B O
stem of the plastic droppers and protease activity of each test sample. Ggr:uOBOGO

G1. Construct and use appropriate
representations (e.g., tables,
graphs and/or diagrams) to
organise and display data.

B2. Carry out basic calculations
(e.g., percentages, frequencies,
rates, means, ratios) to simplify
or summarise data.

Unattained Basic Unattained Basic Good



® Discussion on the scoring

Criteria to meet:
Record all the data required in the table

+

Any two of the following to meet the basic requirement (basic)/ all of
the following (good):

Place the independent variable in the first column and the
dependent variable in the subsequent columns.

Contain one column listing the average length of remaining egg
white and one column showing the protease activity

For each column, include a heading with the appropriate unit in
brackets (e.g., enzyme activity [cm hr1]).

Record processed data up to one significant figure more than the
raw data.



® Discussion on the scoring

Enzyme activity = change in length of egg
white column / time (cm hr)

Initial length of the egg white column = 3 cm



Sample A (3-2.42)
(24) (60)

(c) Construct a table to show the average length of the remaining egg whiteinthe @~ G1: UOBO G O
stem of the plastic droppers and protease activity of each test sample.

(Hint: Refer to the ChFCkhSt on how to construct a table properly)

Tl i\f jﬂfﬁ mmlgj .cgf)mkafrcmj Lm@l? UJIzm) EMZng:f WfrW/Mih)
; >( HCI 24 __;}tS 2% 24)o | ©ipope4oy

W -NoHY 243] 5% | 3000 | 2917 00 0spibae
AR PR TN EINLI N VS T Y1 7Y

Lf\/ - NoHtos | 28 2% /_3‘01 L2420 | 0wooo 556L

MO o 2% St | ) a83 | eovvaiik]

— _ =
L~ Kl . MIJrSS|ng ?a‘ta o f 2. bbo [0 0v023 "‘/

Unattained Basic




Sample B
33

B2: U__ B
(c) Construct a table to show the average length of the remaining egg whiteinthe G1: UOBO GO
stem of the plastic droppers and protease activity of each test sample. U n
nattained

profense U i }'W‘

i‘

Pﬁ)UlJfﬂ esteol by i)

(Hint: Refer to the checklist on how to construct a table properly)

Test, Shmple Averagt  lewgth o}
(@(Lf“ﬁgifv{) mitg)|  the remammi’) FCﬁ wlﬂ@

X 1 HCL ! 22420 tw f 0-98 fw @

» Place the independent variable in the first column and the " 3-2.42 =0.58
dependent variable in the subsequent columns. .

« Contain one column listing the average length of i
remaining egg white and one column showing the » @
protease activity .

24 HUl 29383 fim |0 [
’\lli)f__, 7.b00 (i 0-4 (m @)
R0 tHCL 2915 tn ] | 0:027] (m
LA NH(D, o, Basic 05 (w1
Jiscussion and conclusion:



Discussion and conclusion:

(d) From which part of the alimentary canal were the digestive juice samples Ee:UOBOGOEDO
taken? Explain your deduction based on your data.

Digestive
juice

Part of the
alimentary canal
(Put a “v” into the

appropriate box.)

Explanation for your deduction

O Mouth cavity

O Pancreatic duct

relation to the investigative
problem using relevant data and
reasoning.

X [ Stomach
O Pancreatic duct
Unattained Basic Good Excellent
O Mouth cavity
Y O Stomach
L Pancreatic duct E6. Construct (an) evidence-based
claim(s) in relation to the
investigative problem using
relevant data and
' reasoning/Evaluate (a)
O Mouth cavity claim(s)/alternative explanations
Z O Stomach




® Discussion on the scoring

SCIENTIFIC EXPLANATIONS

CLAIM

Scientific Argumentation

Scientific argumentation is a systematic process to analyse and explain natural phenomena.

Scientists share and express scientific observations and conclusions through scientific

Statement about the results of an investigation argumentation in scientific communities, which is very important for constructing and
+ A one-sentence answer to the question you investigated. communicating scientific knowledge. A scientific argument usually consists of the
e |t answers, what can you conclude? . .
It should ot start with yes or no. following three main parts:
¢ |t should describe the relationship between dependent and independent variables. . 3 . o

Claim: A statement that answer a scientific question

Evidence: Qualitative observations or quantitation data that supports a claim

Reasoning: A justification curated based on scientific knowledge or principles to
describe why the evidence supports the claim

Scientific data used to support the claim

Evidence must be:
« Sufficient — Use enough evidence to support the claim.

n
* Appropriate — Use data that support your claim. Leave out information that doesn’t support the claim.
 Qualitative — (Using the senses), or Quantitative (numerical), or a combination of both. O - u I

REASON'NG science curriculum)

Ties together the claim and the evidence

* Shows how or why the data count as evidence to support the claim.
e Provides the justification for why this evidence is important to this claim.
¢ Includes one or more scientific principles that are important to the claim and evidence.




® Discussion on the scoring

Concepts for marking:

Select the appropriate claims about the correct
locations of the digestive juice samples. (i.e., X:
Stomach; Y: Mouth cavity; Z: Pancreatic duct)

Provide evidence in terms of whether protein digestion
occurred in the respective samples based on the data
about the length of the remaining egg white column.

Connect the claim and evidence with reasoning by
referring to relevant biological knowledge about the
occurrence of protein digestion in different parts of the
alimentary canal.




Sample A

Basic

(d) From which part of the alimentary canal were the digestive juice samples E6:UOBOGOEDO
taken? Explain your deduction based on your data.

Part of the
Digestive alimentary canal Explanétion for your deduction
juice (Put a “v"” into the
appropriate box.)
I{ won MUOES[’, on'beTVl uncler  meT oAt
o | DYeuneniy | gt WaRh T WU A simalafe the
O Pancreatic duct 5{;”40[0 l/L Q}a/&ﬁ—((, A
It camst Oligest pwitemn-Thwng, the fwice
E(Mouth cavity Mo V\;t covitin FWTW
Y O Stomach
[0 Pancreatic duct
.- Vv pe
T (w mﬂw{/ purtetn WA gllel The
[0 Mouth cavity —CM\/’WDMMM
Z ] Stomach
E/Pancreatic duct NO data (eg, |engt’1 Of
v egg white remaining)




Sample B

(d) From which part of the alimentary canal were the digestive juice samI‘)]es
taken? Explain your deduction based on your data.

Basic

Part of the

E6:UOBOGOEO
* No data (e.g.,
egg white remaining)

length of

* Wrong concepts (e.g.

Digestive alimentary canal Explanation for your
juice (Put a “v™ into the
appropriate box.)
\ N \ \
MostriC Juice Comtains
Mouth cavity ‘ A4 ‘
X Stomach H C ,\, [ Ol.t Pe )7% n

O Pancreatic duct

\»b SiYy VIR v

i< e most YEACT Uy
to break | M% W@ﬂmv\ % ()\W’ medium

Pancreatic duct

v

Phipme to brok dowwn Guhstom(es

) enth g A we weolium 1o veartive
bov octigin

enzymes are reactive)

P

J ng\fVOb doosn't fontain o - eolic O\ML‘ A"‘f//%o‘ €
;| By | plggling cistovee , The g i mamabel el
O Pancreatic duct W l/\f[/b VO\\l‘t AV\ADW\SQ IV\/ SO\IIVD\ 'S 0’ w‘g\)/%l
olehatuved, bw szw\{? PH S0 1t COUM\V\ J‘ﬁm“ ""J\mo{(oem
PoCYEATIC jwite  Cothob NAR(Dy fo!
[0 Mouth cavity ?YOV]MQS DW\; O\\kﬁ\lll/\{ YV\'pMIIAVV'I FJY
Z Stomach



Excellent

Part of the
Digestive alimentary canal Explanation for your deduction
juice (Puta “v” into the
appropriate box.)
fl The data Showed €99 whrle v fube comfgned
e A4 chan “in | +h whvle O"fke,) nv
O Mouth cavity X 3146 hav Je % ’ y T
X Stomach Prorbsise. Sin THIAER work 7, pH2 ef ,,,,(,.J
0O Pancreatic duct due <o +ie jaﬁ,u Juiee which conTain H-(f
W hie other dh\:ajmg cp! ol¢€4ss) lﬂ"/ deneture h Thik fny'hamﬂc,;l
’h"{ do Ta SlnowL(J ng wwhife v Tule (ln',a.‘]h,¢
E(Mouthcavity YQ_ HCL or NﬁH‘Uls bvth have vve ehanye n n/
Y O Stomach
wyth ( 07 h 7. chan9e
O Pancreatic duct L-LJ ol ‘S/j Tj j )
Srnee towth Coviiy olees nwt contasn privease
anel profen, s unable Yo be brokesw olowy \/
—r)\'t d;.'ta. showed -t Wh"'fe,. ., ‘T“L_e_ Con”fd?.,-;
> 0 MWz have a chqhy am lengYh, while r;mrs Oy
D) Mouth cavity Pancreatic duct can +7ug . Ju7 e
Z O Stomach il % “q poancrestsc
ancreatic duct ~ WWIth tonTlatm, PVTEase ( pepsin anmol MG
L_f Werje L-C.S"r Tun PH -a,,.,‘fro;au-epf ’_fNo.q
° Wlth data rthevs v&fh"f | o Ther Ts o chouge 'T‘v.n | U—[h o.za
* Interpret the data using 2 €99 whiie,

biological knowledge




® Discussion on the scoring

(e)  Vincent claims that the protease activity of digestive juice X would remain the =~ E122UOBOGOEDN
same if the same amount/volume of digestive juice X is introduced into the
human body for the digestion of the same amount of egg white.

Discuss whether you agree with his claim. (Put a “v" into the appropriate box.)

O Agree
O Disagree

Explanation:

E12. Discuss the generalisability of the
results/conclusion.

Unattained Basic Good Excellent



® Discussion on the scoring

Concepts for marking:
Make a correct judgment about the validity of the claim.

State the limitations of the experimental set-up in
generalising the findings to in vivo conditions/ Point out
the difference between the in vitro and in vivo conditions.

Discuss the limitations by describing the differences
between in vivo and in vitro conditions, connecting them
to biological knowledge (e.g., the physical
digestion/churning action of the stomach, the continued
secretion of gastric juice, and the presence of other
materials in the stomach that can influence the digestive
process).



(e)

Sample A

Vincent claims that the protease activity of digestive juice X would remain the = E1L:UOBOGOEDO
same if the same amount/volume of digestive juice X is introduced into the
human body for the digestion of the same amount of egg white.

Discuss whether you agree with his claim. (Put a “v"” into the appropriate box.)

] Agree = I?oir)t out e.xpe.rimental design (i.g., iq yitro VS
= Disagree in vivo) which influences generalisability

, * No biological knowledge
Explanation:

The envivommait ¥ stomack, o . the. expartinant
m&MﬂMI%l%%McuWuMweta£W(l’CPHVMWZ

Mm\floe,ohan@ulmlﬂtltlm{
Good



Sample B

(e)

* Point out experimental design (i.e., in vitro vs
Vincent claims that the protease  jn vivo) which influences generalisability

same if the same amount/volum o

human body for the digestion o: Blolo.gllcal knowledge about the difference in
conditions

Discuss whether you agree with his claim. (Put a *'v " into the appropriate box.)

O Agree

E{ Disagree / EXCG' Ient

Explanation:

In Ave Sbwach, the ContenTration of HCL of gaghic
uice. oy be differentvFows HCL iw the 50 i o O
e Dottty oF owzyme . Anok theve 1% physical didection. i bady

sl . The. Stowacl wall Contiaet 10 Cauva The. Sl betomae. smalier i
meyeose the Suhee Aveo. fo Adtstion. L,




()

The design of this experiment does not allow you to determine the optimal pH Ell:U0OBOGOEDO
of the enzyme in the digestive juice X.

Describe how you would modify this experiment to get a more accurate estimate of the optimum pH of the
enzyme in digestive juice X.

E11. Discuss how to modify or extend
an investigation to answer a new
investigation question.

Unattained Basic Good Excellent



Concepts for marking:

Describe the modifications (i.e., smaller pH range) in
the experimental design

State at least one control variable (e.g., initial length of

the egg white column) in the modified experimental
designs

State how to interpret the data to estimate the optimal
pH more accurately (Notes: The use of graphing should
be theoretically the most appropriate method)




® Discussion on the scoring

46
Sample A

(f)  The design of this experiment does not allow you to determine the optimal pH  E10: UOBOGOE
of the enzyme in the digestive juice X.

Describe how you would modify this experiment to get a more accurate estimate of the optimum pH of the
enzyme in digestive juice X.

AM 5L wmvﬁa %(j wl/lT{& c,oluMh WU ’HML éhat/‘tf/ft ’eﬁf] Wihhite
remind

* Describing the modification of the design
* No mention of control variable Good
* Estimation of optimum pH “relatively”

more accurately



® Discussion on the scoring

Sample B * Describing the modification of the design
* Mentioning the control variables

(f)  The design of this experiment does ' o - Egtimation of optimum pH “relatively” more
of the enzyme in the digestive juice A
accurately

Describe how you would modify this experiment to get a more accurate estimate oI the opuumum pH OI tne

enzyme in digestive juice X.
Qmg Omownt of v

v ' \ LY
Set, thee woe. affilﬂflﬂtﬂddmﬁ Hol of eyt pH vl
___.im___jmee,,_....Te&t.jub.es.....a.mat_____o\o{oémg_._Samf..._._amow..Q_P____Mtg_e.sﬂt/é

j\m&;(ﬁd &9 White of .&@me.leyﬁ i.m...ﬁnem..,._.ﬁﬁfﬁr_._S_a.me‘n‘m@
he Shovitst vemaining 99 white v the Tt Tube will Show The

T Cot Yoottt *‘rengthen your GizzuOOBOaGO OH‘MMW‘

e Suggest teachers to further discuss n digestive juice PH value of the e

with students how to make the
estimation more accurate by graph Excellent
plotting and interpolation

(g



® Discussion on the scoring

(g) Mr Ho suggests that you can collect additional evidence to strengthen your Glz:.uOBOGO
claim in (d) about the part of the alimentary canal from which digestive juice
samples Z is taken by conducting further enzyme assays.

Suggest one enzyme assay that you can perform to collect additional data to strengthen your claim. Briefly
explain your answer.

G12. Suggest new investigations to
be conducted that are relevant to
the findings of the investigation.

Unattained Basic -




® Discussion on the scoring

Concepts for marking:

State the appropriate additional enzyme assay to be
conducted.

Explain how the data can be used to verify the claims.



® Discussion on the scoring

Sample A

(g)  Mr Ho suggests that you can collect additional evidence to strengthen your Gl2:uOBOGO
claim in (b) about the part of the alimentary canal from which digestive juice
samples Z is taken by conducting further enzyme assays.

Suggest one enzyme assay that you can perform to collect additional data to strengthen your claim. Briefly
explain your answer. " .
ATGes Vv

[Tpast; becase ‘/juw | )4,.....;0‘1/{\] _wontian protense mwd 17pastin
W&*"“WJM%LW&%MBX{RHMVE‘“"’[

Unattained



® Discussion on the scoring

(2)

(h)

Sample B
Mr Ho sug ?jts that you can collect additional evidence to strengthen your Gl:uOsOgO Vfhwvm
claim in j}?fﬁi‘ out the part of the alimentary canal from which digestive juice P H V&\ue OP "Hﬂ{ ehzgt

samples Z is taken by conducting further enzyme assays.

Suggest one enzyme assay that you can perform to collect additional data to strengthen your claim. Briefly
explain your answer.

Using, it vstenol o €98 wii® . Olwwes owl puit it

nto. et tubes Which . Covifoin aaetive jung %Yz ._B_‘S......om.lg...}E’Q\.V\CWT{C
Wit Contain [iwe to olidest %\t So The) feot Tube with thyChortrst

State the conclusion of this investigation based its aim. Y€MW in “’:j fot W‘ng{uﬁl B, . 0
. . Lowthine AIEIVE JULZ .
* Enzyme assay described

* Explanation how to interpret data
collected in the enzyme assay -




® Discussion on the scoring

Basic

| |
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® Discussion on the scoring
N

(h)  State the conclusion of this investigation based its aim. B6:UOBO

B6. Make a conclusion in relation
to the investigative problem.

Unattained Basic



® Discussion on the scoring
N

Sample A

(h)  State the conclusion of this investigation based its aim. Be:UOBO

DIgective e X 7o from Somach , digastive wite Y 1o famy vianth
(J\,\,’[/{\{ 0'»\"’”,{ (‘aﬂﬂiw— J wit 72 1 Jj&W l?u,h:,mfd‘- VL(,V(;f

Basic



® Discussion on the scoring

T
Sample B

() State the conclusion of this investigation based its aim. Yf'V\AUlI'W—Mj 107 WWolge:uoBO, .\
Lonthrine pi0ETIVE itz

Piective Surte X iS008ty tuite i Stowdcl which optimel pH
0;9;}901%8 S ocilic .ﬂ \J/ Pl ?

: : r END OF\BZ TASK SHEET U G:
Didestive Juite § is Sl i wouth (WItY | & :
whiCh pE\ 1S maiutnived iy neutral . \
e mwgmge o olevatives] i Ottvae [H weliuw 1T ton't ofeat Profeine
pl\%ﬂug w15 PRI Jll D Pmpvatic oluet which o) Timal pH o

D). 4 Aa. OO o A‘VA“MD

* Suggest teachers to advise Basic
students to be concise in their
conclusions.



® Discussion on the scoring
I

Unattained
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Irrelevant conclusions



® Discussion on the scoring

Mark

Quality of

range Wi Performance
9-10 Excellent The report shows most of the good performances and a few excellent performances.
6-8 Good The report shows most of basic performances and some good performances.
3-5 Fair The report shows some basic performances and a few good performances.
1-2 Poor The report shows a few basic performances.

2U 7B 2G OE

Sample A Sample B

2U 5B 2G 2E

Basic performance (most) Basic performance (most)
Good performance (some) Good performance (a few)

6 /10

Excellent performance (a few)
8 10




Outline
Te |

@ Marking student samples
® Discussion on the scoring of the student samples
® Discussion on possible modifications of the task

sheet



® Possible modifications

Area B2 Task Sheet
- Aspects assessed

 Data Recording, Analysis & Interpretation
* Constructing & Evaluating Explanations
* Future Work & Conclusion

- Aspects not assessed
* Errors, Limitations & Improvement

e QOthers



® Possible modifications

Other possible modifications:

Add one column to record the average change
in length of the egg white columns

B2: U__B

(c) Construct a table to show the average length of the remaining egg whiteinthe G1: UOBO GO
stem of the plastic droppers and protease activity of each test sample.

(Hint: Refer to the checklist on how to construct a table properly) )V oT4 Vi
proletice HW g Sl

Test, Shmle Averagt lewth f |

( o A f i : 1 | P ‘ ‘hu‘*ﬂ /’ “"’ﬁ“'/
(oipstive Juie) | Hhe Vewainivg efjuhile | P .
1 hel ?Mo“élv}l”' 1 T @ Calculation

LA | 2977 e 0.1 fm was proven to

T .58 m ﬂ/ow \ e
{4 HCL il o @ be difficult to

/1;\) H(0x, 2345 (im ;
WP | | S—— I
n w 9992 fim ; o.wmm students
2. b00 Ll | 0-4 (m @
a0 “’ 29715 tin | 0.0t
HaANeHCD Vo | 2970 (i 0- 0% [

iscussion and conclusion: |



® Possible modifications

May specify the results in the outliers (e.g., no
change in length) so the reasoning of the
students can be more easily distinguished

(ii)  Tim found that an outlier was present in one of the replicates of onetest E2:UOBOGOEDO
sample. Suggest one possible reason for the occurrence.



Summary

The scoring of two samples were discussed.

Teachers should assess the student responses
according to the SBA B2 Assessment Guidelines.



Resources

HKDSE School Based Assessment (Biology)
Assessment Guidelines & Sample Tasks

nt guidelin

SBA Assessment guideline

English version

Chinese version

1.  AreaBlI <link> <link>
2. AreaB2 <link> <link>
3. Area B2 (from 2027 HKDSE) <link> <link>

Area B1 Sample tasks

PRI D HAB S I 1 A Fr L il 5 T 1 5 2

Sample task English version Chinese version
1. Effect of concentration of ethanol on membrane permeability <link> <link>
LU U 1 S ISR 0 T 1 2 %8
2. A comparison of the stomatal density of upper and lower <link> <link>
epidermis of leaves using leaf temperature
A B RE fr L. PRI RSLEE
3. Investigating enzymatic activities of biological washing powders <link> <link>
PRIEA Y U 40 O B 5 P
4. Investigating the effect of heavy metal ions on catalase activity <link> <link>
of yeast beads
PRIE T S I e 1 I I R B ke ot E AL S B R 1 S
5. Investigating the effect of pH on invertase activity of yeast beads <link> <link>

Area B2 Sample tasks

different parts of the alimentary canal using egg white columns

P FH 0 P A R A0 T 31 A A [ 58 2 P 1 A el 15 12

Sample task English version Chinese version
1. Investigating cardiovascular responses and factors <link> <link>
affecting the responses in Cold Pressor Test
AF e Lo it 87 B ME N 5 280 0 N R S5 S HE D TR S
2. Investigating the enzyme activities of digestive juices from <link> <link>

e Please note that these sample tasks are intended to support teachers when planning their SBA. Teachers are
strongly encouraged to adapt and modify these sample tasks to better support the learning needs of their

students.

Teachers can modify other existing investigations for the new SBA formats.
Please refer to the previous SBA conference documents <link> <link> for guidance on how to design SBA

tasks.

Area B2 Sample
Tasks will be emailed
to group members
shortly

Teachers are
encouraged to modify
the tasks



Resources

HKDSE School Based Assessment (Biology)
Assessment Guidelines & Sample Tasks

ideli
SBA Assessment guideline English version Chinese version
1. AreaBl <link> <link>
2. AreaB2 <link> <link>
3. Area B2 (from 2027 HKDSE) <link> <link>

Area B1 Sample tasks

PRIEDHAE I RE BRI S Bl 15 M (1 5

Sample task English version | Chinese version
1. Effect of concentration of ethanol on membrane permeability <link> <link>
LT it 1 S IS 3 A 1 5 88
2. A comparison of the stomatal density of upper and lower <link> <link>
epidermis of leaves using leaf temperature
AH BRI EE Fr B PRI RSLEE
3. Investigating enzymatic activities of biological washing powders <link> <link>
PRIEA: Yy U A0 B Bl
4. Investigating the effect of heavy metal ions on catalase activity <link> <link>
of yeast beads
PRYET 5 o e 131 1O 58 ke o AL S 6 M 5
5. Investigating the effect of pH on invertase activity of yeast beads <link> <link>

Area B2 Sample tasks

different parts of the alimentary canal using egg white columns

R JH 2 P R R 2 T A A AN [ 51 70 Y 17 1 ¥ il 6

Sample task English version | Chinese version
1. Investigating cardiovascular responses and factors <link> <link>
affecting the responses in Cold Pressor Test
AP 2800 i B B 2R v IR B 5 P 1 1R 5%
2. Investigating the enzyme activities of digestive juices from <link> <link>

e Please note that these sample tasks are intended to support teachers when planning their SBA. Teachers are

strongly encouraged to adapt and modify these

students.

Teachers can modify other existing inve:
e Please refer to the previous SBA confer

tasks.

ations for the new SBA formats.
e documents <link> <link> for guidance on how t

earning needs of their

How to improve simple
experiments

Home > School-based Assessment (SBA) > SBA for HKDSE - Elective Subjects > Biology

SBA for HKDSE - Elective Subjects: Biology - Other Resources

» Documents at SBA Conference 2024/25 16/10/2024
» Documents at SBA Conference 2023/24 6/11/2023
» PowerPoint Presentation at SBA Seminar and Workshop (April 2023) 4/5/2023

» Documents at SBA Conference 2022/23 7/11/2022
» Documents at SBA Conference 2021/22 4/11/2021

» Documents at SBA Conference 2020/21 14/12/2020
» Documents at SBA Conference 2019/20 15/11/2019
» PowerPoint Presentation at Teachers’ Professional Development Program on School-based 21/8/2009

Assessment



Resources

- New junior science curriculum

https://www.edb.gov.hk/en/curriculum-
development/kla/science-edu/js-sci.html

Updated Science (Secondary 1-3) Curriculum
Consultation

® Background

“The Chief Executive's 2024 Policy Address” highlighted the promotion of STEAM (Science, Technology, Engineering,
the Arts, and Mathematics) education in primary and secondary schools. The policy measures include the renewal of
the junior secondary Science curriculum, strengthening the interface between the primary and secondary levels for
enhancing students’ scientific thinking and fostering innovation. The updated curriculum will be implemented from the
2027/28 school year and schools may start piloting from the 2025/26 school year.

The Curriculum Development Council Committee on Science Education established the Ad Hoc Committee for the
Revision of Science (Secondary 1 — 3) Curriculum (the Ad Hoc Committee) last year. This Committee has undertaken
the curriculum review and updating task, incorporating views from various stakeholders, including experienced
secondary school principals, teachers, and academics from tertiary institutions. In December 2024, the CDC
Committee on Science Education submitted the “Updated Science (Secondary 1 — 3) Curriculum Framework”
(Consultation Draft) and the proposed arrangements for the curriculum consultation to CDC, which were accepted.

For details, please refer to Education Bureau Circular No. 32/2024.

® Curriculum document

“Updated Science (Secondary 1-3) Curriculum Framework” (Consultation Draft) ~eor

Data refers to the facts and measurements collected in experiments. To present data in an appropriate manner,

Glossary

Part I : Scientific Investigation

Term

Description

Control experiment

An experiment which compares two setups (i.e., experimental
setup and control setup) that have all the influencing factors
identical except one.

Control variable

Variable to be kept constant between the experimental and
control groups.

Dependent variable

Variable which is being measured or observed in an experiment.

Iypothesis

A statement testable by scientific investigation that describes or

explains an observed phenomenon.

ndependent variable

Variable which is being changed in an experiment.

ignificant figure For representing the accuracy of a measurement.

Some examples include: (i.e. systematic error / random error)

(a) Reading error — Taking measurements with quantities
smaller than half of the limit of reading

(b) Zero error — The measurement error incurred when
adjusting of zero reading is not performed

(¢) Human error — Caused by flaws or mistakes in the
investigation (e.g. parallax error)

Source of error

4 Data Analysis and Pattern Seeking

we have to identify the variables in the scientific investigation into two categories :

" . Variables that can only have certain values.
Discrete variables (i) Examples : gender, eye colour
: : Variables that can take any value and may not be a whole number.
Continuous variables (M%) Examples : height, mass, hand span, arm span

Tables can be used to present discrete or continuous variables in an organised manner for a fair comparison.

Food substance contained(ing) |
Carbohydrate Fat Protein
[ 100 cm® of | milk 7.2 4.1 1.0
[ 100 cm?® of cow milk 4.8 3.5 3.6

Bar charts can be used to show discrete variables.

Key

[ —

11

Volume of blood supplied per minute (cm”)




Perform practical work to investigate effervescence

Resources
(Suggested Learning and Teaching Activity)
“ Curriculum Link Unit 8 Atomic World (2024)

[Unit 9 Commeon Acids and Alkalis (2017)]
Major Content Area 8.4 Acids and Alkalis
. . Effervescent tablets contain both acidic and alkaline chemicals. When the tablet is placed in water, the
J u n IO r SCI e n Ce two chemicals in the tablet react with each other. A “hissing” sound could be heard during the course
of the reaction. A stop watch could be used to measure the duration of sound produced to find out
whether the reaction has completed. In this experiment, students will be divided into 5 groups to

t a S kS investigate the effervescence under different conditions :

Student Group 1 2 3 4 5
Effervescent Tablets _& Ld fist 4 %
Water Temperature 25°C 25°C 25°C 10°C 60 °C

Time required for the
effervescence

Complete the following task:

Whether the statement is supported

Statement b .
y experimental data
1. Using hot water to perform the experiment | _] Yes. Data collected by Group(s) _____ are relevant.
can speed up the production of bubbles. [] No.
2. Increasing the surface area of the [] Yes. Data collected by Group(s) are relevant.

effervescent tablet can speed up the O] No
production of bubbles in the experiment. '
3. The bubbles released in the experiment | [ | Yes. Data collected by Group(s) ____ are relevant.
are found to be COa2. (] No.

Discuss with your classmates, and check appropriate box(es) below for the best combination to
produce the shortest duration of effervescence in the experiment.

(] Crushed into 5-10 (] Crushed into granular
pieces form

Water Temperature | [ | 10°C ] 25°C []160°C

Forms of Tablets | [] Whole piece




