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Seminar on School Based Assessment 

(Biology)



Objectives 

◻ To enhance teachers’ understanding of the assessment 

requirements and marking criteria of Area B1 of SBA

◻ To share some strategies teachers can use to support student 

learning in the new format of SBA 
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Outline of the seminar 
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 Background of the SBA initiative 

 Discussion on the scoring of the student samples 

 Strategies to support student learning in the SBA



Changes in format of SBA: 

◻ Students do NOT need to write procedures in their investigative lab 

reports 

◻ Specific guiding questions may be formulated to guide students to 

explain their experimental design decisions 

Goals of the initiative: 

◻ SBA serves better formative functions in enhancing both teacher and 

student learning

◻ SBA becomes enjoyable learning experiences for students and 

experiences for teachers 

4

 Background 



 Background 
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National Research Council. (2001). Knowing what students know: The science and 

design of educational assessment. National Academies Press.

Observation 

Cognition  

Interpretation 

Assessment Triangle  

(e.g., knowledge, skills, attitudes)



 Background 
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National Research Council. (2001). Knowing what students know: The science and 

design of educational assessment. National Academies Press.

Observation 

Cognition  

Interpretation 

Assumptions

Hypothesis Measurement Variables 

Alternative designs

Sampling



 Background 
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What to assess in the B1 part 

of the investigative reports



 Background 
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National Research Council. (2001). Knowing what students know: The science and 

design of educational assessment. National Academies Press.

Observation 

Cognition 

Interpretation 

(e.g., situations, tasks, activities)



 Background 
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Cognition 
How to assess: Samples tasks to illustrate how to 

elicit student understandings related to the 

experimental designs



Notes: 

◻ We do NOT encourage using full report as it may be limited in 

eliciting student understandings related to experimental designs 

◻ Using a variety of guiding questions allows teacher to surface 

targeted students' understandings for both summative and 

formative functions 

◻ If teachers think that full report is a better tool for differentiating the 

ability of their students in terms of their ability to design experiments, 

the NEW assessment guidelines should be followed.
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 Background 



 Background 
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National Research Council. (2001). Knowing what students know: The science and 

design of educational assessment. National Academies Press.

Observation 

Cognition  

Interpretation 

(e.g., making inference, judgments)
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• Biological principle/knowledge

• Hypothesis & Prediction

• Sampling

• DV, IV, CV

• Measurement

• Assumption

• Others (design decisions, 

alternative designs)

Assessment Guidelines

ExcellentGoodBasicUnattained

 Background 



◻ Assessment guidelines have taken into account

❑ Aspects of understanding (e.g., control-of-variable, assumption) 

❑ Cognitive processes (e.g., describe, explain)
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 Background 



Scoring  

◻ should focus on whether the responses demonstrate the 

performance described in the assessment guidelines 

◻ should focus on the meaning, concepts and ideas associated with 

the experimental design decisions

◻ should aim to produce correct rank order and differentiate students’ 

responses 
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 Background 



Scoring

◻ should NOT follow all-or-none principle (e.g., excellent or unattained)

◻ should NOT focus on trivial wordings and the presence of certain 

keywords only (rather than ideas)
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 Background 



Outline of the seminar 
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 Background of the SBA initiative 

 Discussion on the scoring of the student samples 

 Strategies to support student learning in the SBA



 Discussion on the scoring 

Questions 

◻ What are your general impressions of 
the samples?

◻ Did you encounter any difficulties in 
scoring the samples?
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Sample Task  

Yeast Bead Catalase Investigation

Context

◻ The samples were selected from two S.4 classes (n=52) in a Band 1 school.

◻ Students completed a preparatory task before working on the B1 task sheet 
in the lesson

◻ Students learned some basic ideas about experimental designs in Unit 1.
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Multiple IVs
★ Type of heavy metal (Copper ions and Nickel ions)

★ Concentration of metal ions 

Questions on how to manipulate the IVs 

Different [Copper ions]

Different [Nickel ions]
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(A) Variables

Good

Basic

Good

Basic

Good

Basic



(B) Manipulation of IV
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(b) Explain how you would manipulate the independent 

variables using the above materials and apparatus.
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Good

Basic

Basic



(C) Measurement of DV
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(c) Explain how the dependent variable could be measured

using the above materials and apparatus.

 Tool

 Measurement 

related to DV
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Good

Basic

Unattained

(C) Measurement of DV

Basic

 Timer (tool)

 Paper disc
 Timer (Tool)

 Yeast bead

Can we stop the timer when the bead starts to 
rise?



(D) What is an assumption?
25

 An assumption is something we think it is true, though we 

cannot be sure.

 A significant assumption is the one that the experiment 

cannot make any conclusion without assuming it to be true.
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(D) Assumptions

Good

Unattained

How do you think student perform?
How can students achieve Excellent performance?

Good



(D) Assumptions – Diff. Levels of Performance
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Unattained:

❑ Environmental conditions are the same.

❑ Yeast beads have the same size and shape.

Basic:

❑ All catalases work the same.
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Good to Excellent:

❑ Amount of catalase in each yeast bead is the same.

❑ Catalase attains the same activity level initially.

Excellent:

❑ Oxygen release by yeast beads is ONLY contributed by activity of 

catalase but not other enzymes.

❑ The oxygen bubbles released do not dissolve in hydrogen peroxide 

solution.

❑ Heavy metal ions do not affect the density of the solution which affects 

the traveling time of the yeast beads moving up to the solution surface.

❑ Respiration of yeast cells does not affect the pH of the solution.

(D) Assumptions – Diff. Levels of Performance
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Good

Basic

Good

(E) Control of 
variables

How can students achieve 
Excellent performance?

 Paper disc not yeast beads

 Double penalty?

Excellent

 Able to relate substrate amount

 Wrong concept: Volume 

change but conc NOT!
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(E) Control of 
variables

If student answers in part 
(c) that timer is stopped 
when the beads start to 
rise at the bottom, what 
would be the correct 
answer for part (e)?
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Excellent

Unattained

(F) Sampling

Excellent
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Good

Basic

(G) Precautions

Basic

 The impact of the 

specific step is clearly 

stated.
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(H) Precautions

(h) Discuss the importance of using a suitable concentration 

of hydrogen peroxide in relation to the overall validity of 

the investigation.
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Unattained

(H) Precautions

Unattained

 Wrong: Hydrogen 

peroxide does not 

form acid to denature 

enzyme

 Not specifying how 

the catalase activity 

be affected by [H2O2]
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Excellent

(H) Precautions
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(I) Application of biological knowledge 

(l) Using your biology knowledge, suggest two ways you can 

speed up the investigation by using the same materials 

provided. Explain why it can work.
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Basic

(I) Application of biological knowledge 

Basic

 1: correct, but lacks 

explanation

 2: not correct, same 

conc. of substrate

 1: partially correct, 

same [substrate], same 

time needed for beads 

to rise.

 2: partially correct, 

correct explanation, but 

not infinitely increasing 

temperature
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Basic

(I) Application of biological knowledge 

How can students achieve Good performance?

 1: not correct, smaller 

bead have higher surface 

area to volume ratio, but 

smaller total surface area

 2: correct

Good
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 Biological 

principle/knowledge

 Hypothesis & Prediction

 Sampling

 DV, IV, CV

 Measurement

 Assumption

 Others (design decisions, 

alternative designs)

Assessment Guidelines
1 5 4

X 2
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Overall Rating

Unattained Basic Good Excellent
Mark 

range

Quality of 

work

Sample 1 1 5 3 1 6 – 8 Good

Sample 2 4 5 1 0 3 – 5 Fair

Sample 3 V1 0 3 5 2 9 – 10 Excellent

Sample 3 V2 0 2 5 3 9 – 10 Excellent
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Overall Rating

Unattained​ Basic​ Good​ Excellent​
Mark

range​

Quality 

of work​

Sample 

1​
1​ 5​ 3​ 1​ 6-8​ Good​

Sample 

2​
4​ 5​ 1​ 0​ 3-5​ Fair​

Sample 

3 V1​
0​ 3​ 5​ 2​ 9-10​ Excellent​

Sample 

3 V2​
0​ 2​ 5​ 3​ 9-10​ Excellent​



Outline of the seminar 
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 Background of the SBA initiative 

 Discussion on the scoring of the student samples 

 Strategies to support student learning in the SBA



 Strategies to support student learning in the SBA
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Kranz, J., Baur, A. &  Möller, A . (2022) Learners’ challenges in understanding 

and performing experiments: A systematic review of the literature, Studies in 

Science Education, DOI:10.1080/03057267.2022.2138151

Lack of determination 

of test times

Lack of repetition of 

measurement 
Working without a 

control condition

Not controlling variables 

Not knowing 

what a 

hypothesis is 
…………

https://doi.org/10.1080/03057267.2022.2138151
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 Strategies to support student learning in the SBA



◻ High-quality assessment tasks provide a delicate balance

between providing sufficient structures for students to express 

their thinking and allowing for space to illuminate what students 

know (Fine & Furtak, 2020).  
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 Strategies to support student learning in the SBA



◻ Assessment task 

• Assessment items 

◻ Task implementation
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 Strategies to support student learning in the SBA



47



48

 Strategies to support student learning in the SBA
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Visual scaffolds 

 Addition of visual aids (e.g., 

photographs/diagrams /graphic 

organizers) in the question prompts 

 Provision of real objects (e.g., 

experimental apparatus) or multimedia 

 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA



Linguistic scaffolds

• Allowing students to draw in combination with 
writing

• Defining key terms 

• Provision of sentence starters/frames

• Providing a word bank

• Using bullet points/shorter sentences

• Simplify vocabulary and grammar 

• Use active voice 
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 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA



Conceptual assistance 

• Providing a checklist 

• Using rubrics

• Division of the prompts into smaller units

• Use of parallel task 
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 Strategies to support student learning in the SBA
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Scaffolding strategies

 Strategies to support student learning in the SBA

Sensory support Linguistic support  Conceptual 

support 

Interactive/social 

support 

• Real objects

• Multimedia

• Graphs 

• Tables

• Graphic 

organisers

• Defining key 

terms within 

sentences

• Modifying 

sentence patterns

• Providing 

sentence starters 

and frames 

• Providing a 

checklist 

• Using rubrics

• Dividing the 

prompts into 

smaller units

• Discussion with 

peers/teacher

• Working in pairs 

or small groups 

with peers 

• Working with 

technological 

tools



Alternative ways of task implementation  
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 Strategies to support student learning in the SBA

◻ Initiate a class discussion before the B1 

assessment

◻ Provide opportunities for trial run 

◻ Distribute the task sheet before the 

assessment

◻ Conduct a similar task (parallel task) 

before the assessment

◻ Use pre-lesson task to activate the 
necessary prior knowledge



Alternative ways of task implementation  
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 Strategies to support student learning in the SBA

◻ Have students identify the most 

challenging questions immediately after 

completing B1 questions 

◻ Provide exemplars of varying 

performance 

◻ Have students self-assess their 

understanding associated with designing 

investigations 

◻ Have students revise and refine their 

reports
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• Exact tasks used

• Questions set 

• Targeted scientific 

thinking and its 

progression 
Elicit students’ ability to 

design investigations 

NOT discrete factual 

content knowledge 

Miller, E. C., Severance, S., & Krajcik, J. (2021). Motivating teaching, sustaining change in practice: Design principles for teacher learning in 

project-based learning contexts. Journal of Science Teacher Education, 32(7), 757-779.

Flexibility within fidelity

 Strategies to support student learning in the SBA
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 Strategies to support student learning in the SBA

• We do NOT encourage using 

full report as it may be limited in 

eliciting student understandings 

related to experimental designs 

• If teachers think that full report is 

a better tool for differentiating the 

ability of their students in terms 

of their ability to design 

experiments, the NEW 

assessment guidelines should 

be followed



63

◻ Sample tasks for 

teachers to modify 

and adapt for their 

own needs. 



Possible modifications of assessment tasks and items:

(a) Varying question formats 

(b) Modifying the questions

(c) Changing the factor(s) under investigation

Changes in implementation 

Mini-exams Formative assessment interactions
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 Strategies to support student learning in the SBA

Support and feedback 

before and after the SBA task 



Summary 
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◻ Principles of scoring SBA samples in the new SBA format   

◻ New SBA format provides teachers with more flexibility to 

support student learning of experimental designs 

◻ Small changes in 

• how we design assessment tasks 

• implement the SBA tasks 

can lead to changes in how students learn from the experiences 

and teacher learning from their students 
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Contact information

Kennedy Chan

(kennedyckh@hku.hk)

Dickson Ho 
(hts@cfss.edu.hk)

mailto:kennedyckh@hku.hk
mailto:hts@cfss.edu.hk


◻ Teachers are encouraged to carry out MORE THAN the 
minimum number of assessments for each student.

◻ The final SBA marks of a candidate includes 

◻ The best ONE mark obtained in Area A regardless of the types 

(8%);

◻ The best ONE mark obtained in Area B1 (6%);

◻ The best ONE mark obtained in Area B2 (6%).
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Interim Resumption Arrangements (IRA) for 2024 DSE 

Biology


