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Assessment Framework
Science (S1-5) Technology (T1-6) Engineering (E1-14) Mathematics (M1-7)

1. Understanding scientific 
knowledge/concepts

2. Applying scientific 
knowledge/concepts 

3. Understanding scientific 
process (e.g. 
observation, designing 
experiments, testing 
variables, analyzing data)

4. Applying scientific 
processes 

5. Searching for relevant 
scientific information

1. Understanding and 
using information 
technology

2. Identifying specific 
needs

3. Researching a specific 
problem

4. Referencing on 
previous experiences 
and observations 

5. Evaluating the 
relevance and 
effectiveness of existing 
technologies

6. Adapting existing 
technologies to address 
the problem

1. Defining the problem
2. Identifying and understanding constraints 

(e.g., costs, users’ habits, cultural norms, 
safety, availability of 
knowledge/materials, environmental 
impacts)

3. Determining criteria (e.g., efficacy, cost, 
sustainability)

4. Employing scientific 
knowledge/mathematical principles 
relevant to the problem setting

5. Generating multiple solutions/designs
6. Representing and communicating ideas by 

the use of sketches and drawings
7. Building models/prototypes/computer 

simulations for testing
8. Testing solutions against different criteria 
9. Repeating tests under different conditions
10. Identifying effective aspects of various 

designs
11. Identifying reasons for failure
12. Improving designs by combining features 

tested to be effective
13. Prioritizing criteria and considering 

tradeoffs
14. Re-testing to optimize the final 

design/solution

1. Reasoning abstractly 
and quantitatively

2. Modeling with 
mathematics

3. Using mathematics 
and computational 
reasoning 

4. Attending to 
precision

5. Using appropriate 
instruments for 
measuring

6. Taking accurate and 
precise 
measurements

7. Analyzing and 
representing data 
mathematically



Assessment Framework
Creativity and innovation (CI:1-3):
1. Creative application of knowledge (S, T, E, M) for solving problems
2. Generating creative and innovative designs for solving problems
3. Creative application of skills to overcome difficulties in the 

engineering process

Critical reasoning (CR1):
1. Thinking critically in defining problems, applying knowledge, 

evaluating designs against criteria, prioritizing criteria, 
considering tradeoffs, arguing and justifying for the final 
designs/solutions

Communication (C1):
1. Communicating ideas, designs, test results, arguments and 

conclusions in  a systematic and articulate manner



Part I (a): Individual Knowledge Challenge

(Physics, Chemistry,  Biology, or ICT)

• Duration: 40 mins
• Type of questions: MC questions
• 40+ questions in total 
• Students are not expected to complete all questions and they 

should attempt those which they are most confident in giving 
the correct answers.

• Scoring method: 
• 2 or more marks for correct answer
• 0 mark for no answer
• -1 mark for wrong answer (or more than one answer)
• Some difficult/complex questions (with specific indication) 

will be scored with double or triple weighting
• Questions will be mostly related to HK DSE syllabus (including 

electives) but some may go beyond to certain popular STEM 
domains



Part I (b): Team Knowledge Challenge
(Mathematics problems and Mathematics problems related to all the four areas)

• Duration: 40 mins

• Type of questions: MC questions

• 20+ MCs for Mathematics problems

• 20+ questions for Mathematics problems related to each of the four 
subjects (Phy/ Chem/ Bio/ICT) 

• Students are not expected to complete all questions and they should 
attempt those which they are most confident in giving the correct answers

• Scoring method: 

• 2 or more marks for correct answer

• 0 mark for no answer

• -1 mark for wrong answer (or more than one answer)

• Some difficult/complex questions (with specific indication) will be 
scored with double or triple weighting

• Questions will be mostly related to HK DSE syllabus (including electives) but 
some may go beyond to certain popular STEM domains



Mode of Competition

• Part II: Innovations in Practice 

• Duration: 2 hours

• Type of questions: Hands-on problem solving 
and design

• Assessment criteria and methods: 
announcement on the site



Sample Questions – Part I(a)
• Physics

Answer: A  



Sample Questions – Part I(a)
• Physics

Answer:  B



Sample Questions – Part I(a)
• Physics

Answer:  B



Sample Questions – Part I(b)
• Physics

Solution: 𝑎 =
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Sample Questions – Part I(b)
• Physics

Answer: C  
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1

𝑅
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
+⋯

1

𝑅
=

1

16
+

1

32
+

1

64
+⋯ =

1
16

1 − 0.5
=
1

8
𝑅 = 8 Ω



Sample Questions – Part I(b)
• Physics



Sample Questions – Part I(b)
• Physics

Solution: 

(a) 𝑣 =
𝐺𝑀

𝑟
=

𝐺𝐶𝑟

𝑟
= 𝐺𝐶 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

Answer:  A 



Sample Questions – Part I(b)
• Physics

Solution: 

(a) 𝑣 =
𝐺𝑀

𝑟
=

𝐺𝐶𝑟

𝑟
= 𝐺𝐶 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

Answer:  A 



Sample Questions – Part I(b)
• Physics

Solution: 

(b) 𝑀 =
4

3
𝜋𝑟3 ҧ𝜌, where ҧ𝜌 is the enclosed 

average density.

𝐶𝑟 =
4

3
𝜋𝑟3 ҧ𝜌 → ҧ𝜌 =

3𝐶

4𝜋𝑟2

Since the enclosed average density ∝ 1/𝑟2

The density also goes as 1/𝑟2

Answer:  C 



Sample Questions – Part I(a)
• Chemistry

Answer:  e 



Sample Questions – Part I(a)
• Chemistry

Answer:  d



Sample Questions – Part I(a)
• Chemistry

Answer:  b



Sample Questions – Part I(b)
• Chemistry

Answer: c  

Solution: 
To warm 1g by 1°C requires 4.18 J, 210g by 40°C requires 4.18 x 210 x 40 J = 35.1 kJ 
1 mol CaO provides 82 kJ. We need 35.1 kJ = 35.1 / 82 mol = 0.428 mol. Taking RMM for 
CaO as 56, minimum mass required = 56 x 0.428 = 24.0 g 



Sample Questions – Part I(b)
• Chemistry

Answer: c  

Solution: (i) Moles = 13000/44.1 = 295; Mass = 3 x 295 x 44.0 = 38900 g = 38.9 kg    
(ii) Heat energy = 2220 x 295 = 655000 kJ = 655 MJ



Sample Questions – Part I(a)
• Biology

The following diagram shows a kind of device which can treat coronary heart disease. 
下圖顯示一種能治療冠心病的儀器。

Answer: C 

(Image source: www.cmoney.tw)

Which of the following description about such device 
is correct? 
以下哪項能正確描述這個儀器？
(i) It restores blood flow at the treated area. 

它回復治療位置的血流量。
(ii) It can be applied to all types of blood vessels.

它適用於所有類型的血管。
(iii) It compresses the surrounding plaques. 

它會壓縮週邊的血斑塊。

A. (i) only
只有 (i)

B. (ii) only
只有 (ii)

C. (i) and (iii) only
只有 (i) 及 (iii)

D. (i), (ii) and (iii)
(i), (ii) 及 (iii)

http://www.cmoney.tw/


Sample Questions – Part I(a)
• Biology

Recombinant DNA Technology is central to genetic engineering. What is/are the possible 
challenge(s) when developing or applying such technology? 
DNA重組技術對遺傳工程極為重要。在發展或應用該技術時，以下哪項是可能遇到的
挑戰？

Answer:  A 

A. (i) only
只有 (i)

B. (i) and (iii) only
只有 (i) 及 (iii)

C. (ii) and (iii) only
只有 (ii) 及 (iii)

D. (i), (ii) and (iii)
(i), (ii) 及 (iii)

(i) To control the gene expression of recombinant DNA. 

控制重組DNA的基因表達

(i) To find living host bacteria because they will be dead when vector is isolated. 

找出可存活的寄主細菌，因為當載體移離時，寄主細菌將會死亡

(i) To find enzymes which can breakdown the linkage between complementary base pairs 

of DNA. 

找出可以分離DNA中互補鹼基對的酶



Sample Questions – Part I(a)
• Biology

Every year, 3500 button batteries being swallowed are reported in the United States. A 
group of the US researchers attempt to produce a tiny robot for removing a swallowed 
battery. Which of the following would be the criteria that the researchers ought to meet? 
在美國，每年有3500粒電池被誤吞。一群美國的研究員嘗試製造微型機械人以移除
誤吞的電池。以下哪項是研究員須達到的標準？

Answer: B   

A. (i) only
只有 (i)

B. (i) and (ii) only
只有 (i) 及 (ii)

C. (ii) and (iii) only
只有 (ii) 及 (iii)

D. (i), (ii) and (iii)
(i), (ii) 及 (iii)

(i) The robot fits inside a capsule.
機械人可置於膠囊內。

(ii) The robot efficiently propels itself in liquid medium.
機械人能有效地在液體中推進。

(iii) The material of the robot is very hard.
機械人的物料要非常堅硬。



Sample Questions – Part I(b)

Phylogenetics is the biological discipline to elucidate the evolutionary relationship among
different organisms. In recent years with the advances in DNA-biotechnology, scientists
start to reveal the evolutionary relationship between organisms using the similarity of the
genetic codes for given genes.
In the case of mitochondrial genes, one species will only possess one set of genes due to
the haploid nature. Assuming scientists have revealing the nucleotide sequences of four
bird species for a given mitochondrial gene as below:

親緣關係學是生物學的一個範疇，以閳明不同生物之間的演化關係。近年，因著有
關DNA生物科技的進步，科學家開始利用特定基因的遺傳密碼相似度，展示生物間的
演化關係。
基於線粒體單倍體的特性，一個物種線粒體內的基因只有一套。假設科學家已找出
四個鳥類物種中的某一線粒體基因的核苷酸序列，如下圖：

Bird Species鳥類物種 A: ATCGGGTTTTAAAACCCCTTTAATATATCCATTTAAACCGGCCGCTGTCA

Bird Species鳥類物種 B: ATCGGGTTTTAAAACCCCTTTAATATATCCATTTAAACCGGCCGATGTCA

Bird Species 鳥類物種C: ATCGCGTTTTAAACCCCCTTTAATATATCCATATAAACCGGCCGGTGTCA

Bird Species 鳥類物種D: ATCGCGTTTTAAACCCCCTTTAATATATCCATATAAACCGGCCGGTGGCA

• Biology



Sample Questions – Part I(b)
• Biology

What is the percentage of similarity in terms of the genetic code between Species A 
and C?
物種甲與物種丙的遺傳密碼相似百分比是多少？

A.8%
B. 4%
C. 92%
D. 96%

Answer:   C

Solution: 
There are totally 50 base pair  revealed. The number of the base-pair difference between 
species A and C are  4. 

The percentage difference is 4/50 X 100% = 8% 
The percentage of similarity would be (1-dissimilarity) = 92%



Sample Questions – Part I(b)
• Biology

Answer:  B  

How many pairs of species are there if we carry out a pairwise comparison?

若我們進行一對一的比較，將會有多少對物種配對會產生？

A. 3

B. 6

C. 8

D. 12

Solution: 
There are 4 species, so the comparison between species would be 3! = 3 x 2 x1 = 6 
Ie. A vs B, A vs C, A vs D, B vs C, B vs D, C vs D


