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SBA Task



What are the challenges you have 
encountered when implementing B2 in 
school? 

How do you think of using this sample 
task for your SBA in school? 

Can the tasks address the concerns you 
have raised on B2?





Sharing by Ms. Jennifer Leung in SBA Conference (12 Oct 2024) 
Challenges/obstacl

es

Class Data

Students’ 
Work

Full Report VS 
Guided 

Questions



Scenario – Cold Pressor Test
Topic: Coordination 

& ResponseAuthentic Scenario



Cold Pressor Test
Procedure



Data Recording

Collecting a relatively 
large data set



Scientific competencies 
(NGSS Lead States, 2013) (OECD, 2020) 

Evaluating & 
designing scientific 

enquiry

Interpreting data 
& evidence 

scientifically

Procedural understanding 
(Gott & Duggan, 1995)

Construct and evaluate designs for 
scientific enquiry and interpret 

scientific data and evidence critically

(OECD, 2023) 

(OECD, 2023) 



B2 Assessment Guidelines
ô Data Recording, Analysis & 

Interpretation
ô Constructing & Evaluating 

Explanations
ô Errors, Limitations & Improvement
ô Future Work & Conclusion
ô Others

ExcellentGoodBasicUnattained





• Sufficient number of guiding 
questions (within 40-50 mins) with 
sufficient G/E questions

• More complex data set 
• Multivariate design 
• Pooling class data 

Encourage meaningful use of data for
• finding unknown patterns
• explanation building

Cold Pressor Test



Student scripts obtained from…
ô An EMI co-educational school
ô Two S.5 classes with similar learning ability (55 students)
ô Taught by the same Biology Teacher for 3 years



Discussion on the samples…

Questions 
◻ What are your general impressions of 

the samples?
◻ Did you encounter any difficulties in 

scoring the samples?



Data Recording

Collecting a relatively 
large data set



Data Analysis & Interpretation

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



Concepts for marking

● Appropriate labelling of axes with correct units
Heart rate (beats per minute)
Blood pressure (mmHg)
Time (min)
Indicating the time when the hand was withdrawn

● Appropriate title
Cardiovascular Responses during Cold Pressor Test

● Appropriate scales
(Note: hand-drawn graphs not on graph paper → unaƩained)

Achieve  all of the three 
requirements→ Good

Achieve some of the three 
requirements  → Basic

Hardly achieve any of the 
three requirements 
unattained



Student A Student B

Basic Basic

Students’ Performance

The time when the hand was 
withdrawn is not indicated



1 min    2 min
after hand withdrawal

Hand submerged 
in icy water 

Hand withdrawn 
from icy water 

Cardiovascular Responses during Cold Pressor Test

Good



Data Analysis & 
Interpretation

G5. Describe and interpret the relationships/trends and patterns in more complex data sets (e.g., with 
multiple variables), if any, in relation to the investigative problem. 



Concepts for marking

• Describe the general trends (for the changes in heart rate and blood 
pressure) , not merely stating the data

• Identify time periods showing the changes/trends
(i.e., 0 to 1 min/time of withdrawal, and after withdrawal)   



Student A

Basic
Merely stating the data 
without describing the 
general trend



Student B

Good
General trends + 
time periods



E4. 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. 



Concepts for assessment

• State the response
The heart rate increased during the first minute of the cold pressor 
test.

• Describe the regulation process  
The sympathetic nerve becomes more active and releases more 
noradrenaline

• Identify the effector (i.e., SA node) 
The noradrenaline stimulates the activity of the SA node, 
increasing the heart rate

Achieve three requirements → Excellent

Achieve two requirements → Good

Achieve one requirement → Basic

Hardly achieve any requirement → unaƩained



Student A

Basic

Reference
• The heart rate increased during the first minute of the cold pressor test. 
• The sympathetic nerve becomes more active and releases more noradrenaline.
• The noradrenaline stimulates the activity of the SA node and the cardiac 

muscle, increasing the heart rate.

Not accurate



Student B

Reference
• The heart rate increased during the first minute of the cold pressor test. 
• The sympathetic nerve becomes more active and releases more noradrenaline.
• The noradrenaline stimulates the activity of the SA node and the cardiac muscle, increasing the 

heart rate.

Good

Not accurate



G8. Identify significant measurement errors (e.g., uncertainties/errors in the measurement system, 
including random and systematic errors).



Concepts for marking

• Any reasonable measurement errors (Good performance) 
• Related to the limitations of the instrument (takes 30 s to 

measure each reading)
• Emotional status of the participant 

• Human errors as a result of mistakes in operation should 
have been addressed in Area A but significant ones may 
still be awarded basic performance  



Student A

ô The error mentioned is not a 
measurement error but mistakes in the 
operation during the experiment.

Basic



Student B

GoodErrors due to changes in blood pressure caused 
by the emotional status of the participant  are 
mentioned 



Limitation of the measurement tools is mentioned Good



Concepts for marking

• State and explain the effect of the identified measurement error on 
the measured heart rate and blood pressure.

• Explain why the measured values are invalid (i.e., not only affected 
by the cold treatment but also by other factors not related to the 
one under investigation.)

E7. Explain the impact of measurement error(s) on the validity and reliability of data/conclusion. 



Student A

Unattained



Student B

Good
ô The measurement error affecting the measured blood pressure should also be explained. 



Excellent

ô State and explain the effect of the identified measurement error on the measured heart 
rate and blood pressure.

ô Explain why the measured values are invalid (i.e., not only affected by the cold 
treatment but also by the unstable emotion of the participant.)



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

Concepts for marking
• State the change of heart rate and blood pressure when the hand was 

immersed in ice-cold water



Student A

Unattained

Reference
• Did not mention the blood pressure increased when the hand was immersed in ice-cold 

water. 

Student B

Unattained



G2. Compare data sets based on (semi-)quantitative and/or qualitative data.



Mean Weight
ô Tolerant Group: 58.6 kg
ô Non-tolerant Group: 49.3 kg

■ Tolerant group can tolerate hand immersion in ice-cold water 
for more than 1.5 minutes

■ Non-tolerant group cannot tolerate hand immersion in ice-cold 
water for more than 1.5 minutes and would withdraw their 
hands.

Sorting data into two groups…

Approach:
• Correctly put the data into two groups and calculate the average 

weight of each group
• Compare the average weight of the two groups

Concepts for marking



Student A

Good



Student B

Good



G7. Construct (an) evidence-based claim(s) in relation to the investigative problem using relevant data.



Mean Pain Level (out of 5)
ô Tolerant Group: 3.25
ô Non-tolerant Group: 3.73

■ Tolerant group can tolerate hand immersion in ice-cold water 
for more than 1.5 minutes

■ Non-tolerant group cannot tolerate hand immersion in ice-cold 
water for more than 1.5 minutes and would withdraw their 
hands.

Sorting data into two groups…

Approach:
• Students will use the data of the perceived level of pain for the two 

groups 
• They will compare the means of this parameters for the two groups 

to assess the validity of the statement.



Student A

Good

Student B

Good



G7. Construct (an) 
evidence-based claim(s) 
in relation to the 
investigative problem 
using relevant data.

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



MAP

Tolerant Group: 
ô 0 min 84.65 mmHg
ô 1 min 92.51 mmHg

Non-tolerant Group: 
ô 0 min 87.15 mmHg
ô 1 min 88.09 mmHg

Sorting data into two groups…

Approach:
• Students will choose the blood pressure data at the 1st minute and 

0 minute and calculate the changes in mean arterial pressure 
(MAP) for both groups.

• They will compare the values between the two groups to evaluate 
the validity of the statement.



Concepts for marking

• Calculate the value correctly (B2 - Carry out basic calculations
(e.g. percentages, frequencies, rates, means, ratios) to simplify or 
summarise data )

• Select the appropriate claim 
• Identify the appropriate data set to justify the claims 

(G7 - Construct (an) evidence-based claim(s) that include(s) 
qualitative and/or quantitative data to explain the investigative 
problem) 



Student A

Basic Unattained

Student B

UnattainedGood



E8. Explain why the improvements can reduce (the impact of) measurement error(s).

Concepts for marking

• Describe one improvement
Changes in the rating scale and descriptors for different pain levels

• Explain why the improvement can reduce subjectivity among different 
individuals 
(e.g., Providing clear reference points in terms of the rating scale to ensure that 
students have a standardised framework to assess and quantify the pain levels 
in comparable ways between different individuals)



Student A

Good



Student B
Excellent

Reference
• Use more than one type of measure to reflect the pain level (e.g., skin colour of the hand)
• Provide clear reference points in terms of the rating scale to ensure that students have a standardised 

framework to assess and quantify the pain levels accurately. 
(This is less preferred: Expand the range from 0-5 to 0-10 on the scale; giving more scales can allow finer 
differentiation but still the methodology can be considered as not accurate)



E12. Discuss the generalisability of the results/conclusion.

Concepts for marking

• Reason related to sample size/selection 
too small to adequately represent the larger population

• Reason related to sample characteristics/diversity
lacking diversity in terms of sex, height, or other relevant factors

• Limitation in the study design in making causal claims
(e.g., the data only allow investigation of relationships between the factors but 
not their causal relationships)



Student A

Basic

[E12]

[E12]

Only mentioned reason related to sample 
characteristics/diversity



Student B

Reference
• Sample size is too small and may not adequately represent the larger population. 
• The class data may lack diversity in terms of sex, height, or other relevant factors.
• Limitation in the study design in making causal claims is missing

[E12]

[E12]

Good



Performance Level
Performance itemQuestion

Student BStudent A
 U  B
 U  B  G
 U  B  G
 U  B  G  E
 U  B  G
 U  B  G  E
 U  B
 U  B  G
 U  B  G
 U  B  G
 U  B
 U  B  G  E
 U  B  G  E

 U  B
 U  B  G
 U  B  G
 U  B  G  E
 U  B  G
 U  B  G  E
 U  B
 U  B  G
 U  B  G
 U  B  G
 U  B
 U  B  G  E
 U  B  G  E

[B1]
[G1]
[G5]
[E4]
[G8]
[E7]
[B6]
[G2]
[G7]
[G7]
[B2]
[E8]

[E12]

(b)
(d)(1)
(d)(2)
(d)(3)
(e)(1)
(e)(2)
(f)
(g)(1)
(g)(2)(i)
(g)(2)(ii)

(g)(3)
(g)(4)

3 U  7 B  3 G  0 E 2 U  2 B  8 G  1 E
Most Basic
Some Good

7/10

Most Good
Few Excellent

8 /10



3 U  7 B  3 G  0 E 2 U  2 B  8 G  1 E
Most Basic
Some Good

7/10

Most Good
Few Excellent

8 /10

Student A Student B






