
Science Education Section 
Biology and Combined Science (Biology) 

Annotated Case I 

 

1. Aims 

The case below aims to illustrate the following practices of implementing the 

Biology and Combined Science (Biology) curricula in a secondary school. 

 The design of the three-year school-based curriculum plan, and its 

implications for curriculum planning  

 The strategies adopted by the school in implementing assessment for 

learning 

 The strategies adopted by the school in catering for learner diversity 

 

2. School Background 

 An aided catholic secondary school in Kowloon. 

 A girl school with students of average and above average ability. 

 Class Structure: 

   S1 S2 S3 S4 S5 S6 S7 

No. of classes in 2009 -2010 5 5 5 5 5 2 2 

No. of classes in 2010 -2011 5 5 5 5 5 2 2 

No. of classes in 2011 -2012 5 5 5 5 5 5 2 

 Subjects offered in the Science Education KLA in 2009-2010 and 2010-2011 
school years: 
S1-2: Science 
S3: Biology, Chemistry, Physics 
S4-5: NSS Biology, Chemistry, Physics, Combined Science (Biology, Chemistry) 

 S6-7: Biology, Chemistry, Physics 

 Medium of instruction for science subjects in 2010-2011 school year: 
S1: Mainly English 
S2-3: Mainly Chinese 
S4-7: Mainly English 

 Lesson time for NSS elective subjects in 2009-2010 and 2010-2011 school years: 
Five 40-minute periods per 6-day cycle 

 

 



3. Curriculum Planning  

 Major considerations in devising the 3-year (2009-2012) curriculum plans for 
NSS Biology and Combined Science (Biology) 

 Students’ cognitive development and knowledge building sequence 
 The interest, ability, readiness and maturity of students 
 The difficulty of the topics  
 The prerequisite knowledge and skills needed for the topics 
 The relationship between topics 
 Chapter arrangement of the selected textbook 
 Time and resources available 
 Requirements of School-based Assessment (SBA) 

 
 Curriculum planning strategies adopted by the school 

 Organising the learning and teaching sequence from foundation topics to 
integrated topics and advanced / extended topics 

 Spiral arrangement of learning contents 
 Integration of related topics 
 Linking major concepts within the curriculum 
 Applying the curriculum emphases across the curriculum 
 Alignment of knowledge and skills learnt in other subjects e.g. Chemistry  

 
 

 Contextual factors 

 Students are willing to learn and well disciplined. 
 In 2010-2011 school year, there are one Biology class and one Combined 

Science (Biology, Chemistry) class at each S4 and S5 level.  Each class 
has a maximum of 30 students and most students study 2 science subjects. 

 Students studying Biology and Combined Science (Biology) have diverse 
subject combinations. They are varied in their academic background, 
numeracy skills, scientific process skills and ability to comprehend abstract 
concept. 

 Teachers of the science education KLA are aware of the need of holistic 
curriculum development to ensure smooth transition between junior and 
senior secondary science education. 

 The biology teachers are very experienced and demonstrate good 

Reflective question: 

What are your key considerations in planning the 3-year curriculum for 
Biology / Combined Science (Biology)? 

Reflective questions: 

What are your strategies of curriculum planning?  Do you make reference to 
the curriculum planning strategies recommended in the Biology Curriculum 
and Assessment Guide (S4-6) (CDC & HKEAA, 2007)? 



understanding of the curriculum.  They are also familiar with the available 
learning and teaching resources including textbooks and resources 
developed by the EDB. 

 
 

 The 3-year (2009-2012) Biology curriculum plan (Appendix 1) 
 
 The 3-year (2009-2012) Combined Science (Biology) curriculum plan 

(Appendix 2) 
 

 Implications and recommendations 

 Devising a comprehensive and flexible curriculum and assessment plan 
(Refer to Appendix 1 and Appendix 2) 
A variety of learning and teaching activities including practical activities 
and scientific investigations, as well as relevant learning and teaching 
resources were included in the curriculum plan to provide a comprehensive 
reference for planning the lessons.  Teachers were flexible in their choice 
of learning, teaching and assessment activities to maximise the learning of 
students. 

 Focusing on foundation topics at S4 to equip students with fundamental 
biological knowledge and skills for studying the Biology curriculum at S5 
and S6 (Refer to p.1 & p.3 of Appendix 1) 
At S4, only foundation topics were covered to help students build up a solid 
foundation in biology.  Demanding and abstract topics (e.g. 1e Cellular 
energetics: Photosynthesis and Respiration) were skipped at S4 and were 
introduced at S5.  The teacher found that students were better equipped 
and more ready to learn the difficult topics at S5 than at S4.   

 Spiral arrangement of learning contents for students to revise and 
consolidate the knowledge and concepts progressively (Refer to Appendix 
1 and Appendix 2) 
For example, the knowledge of the building block molecules and functions 
of nucleic acids learned at S4 was consolidated and strengthened when 
studying molecular genetics at S5; and the basic concepts learned in topic 
IIIb Essential life processes in animals at S4 were revisited when studying 
topic IIIe Homeostasis at S5.  For Biology students, they would need to 
integrate the knowledge and concepts learned in topics IIIb Essential life 
processes in animals and IIIe Homeostasis to understand the biological 
concepts in topic V Human Physiology: Regulation and Control at S6                     

 Linking major concepts within the curriculum by integration of related 
topics (Refer to p.2 of Appendix 1 and Appendix 2) 
Related topics (e.g. 1(d) Cell cycles and division and III (c) Reproduction, 
growth and development) were introduced together.  It would facilitate 

Reflective question: 

When planning your school-based curriculum, do you take into account the 
characteristics of your students and school contextual factors? 



students to understand the relationship between major concepts and to study 
individual topics as integral part of the whole curriculum and not as separate 
entities.  
Besides, practical activities and scientific investigation were integrated into 
the learning and teaching of principles and concepts, so that students could 
associate the findings of the experiments with the theories they had learned. 

 Applying the curriculum emphases across the curriculum (Refer to 
“Learning & Teaching Activities / Learning and Teaching Resources” and 
“Remarks” of Appendix 1 and Appendix 2) 
The three curriculum emphases, Scientific Inquiry, STSE Connections, and 
Nature and History of Biology (NHB) were covered systematically and 
extensively throughout the curriculum by matching major content areas 
with the relevant curriculum emphases.  Through applying the curriculum 
emphases across the curriculum, students would find the learning of biology 
interesting, exciting and relevant.  The teacher had also made good use of 
the learning and teaching materials in the resource packages provided by 
EDB.  

 

4. Learning, Teaching and Assessment 

 Assessment for learning – Strategies and implications 

 Effective planning to ensure understanding of the assessment 
requirements (Refer to “Practical Activities / Scientific Investigations” of 
Appendix 1 and Appendix 2) 
A wide range of practical activities and scientific investigations were 
included in the curriculum plan to prepare students for conducting the 
practical-related tasks of SBA progressively.  Students were arranged to 
conduct various practical activities and investigations.  Throughout the 
process, they received timely and constructive feedback from the teacher 
and became familiar with the assessment criteria for different types of 
practical-related tasks.  In this regard, students would understand how their 
SBA tasks would be assessed and how they would be helped to make 
improvement.  

 Fostering learning motivation by emphasising progress and achievement  
At S4, most questions (about 60%) selected for assignments, tests or 
examinations were factual and straight forward.  There were also some 
questions (about 30%) requiring students to apply knowledge to familiar 
situations.  The aim was to facilitate the consolidation of fundamental 
knowledge and concepts in students, as well as to develop their confidence 
in learning.  As a result, the teacher found that students were motivated 
and prepared to answer high-order questions.  Therefore, the questions for 

Reflective questions: 

How do you plan your learning and teaching sequence?  Does the sequence 
suit your students, your approaches to learning and teaching, and your school 
context?  What would you like to improve in curriculum planning? 



assignments and examinations at S5 were in general more demanding.  
There were questions (about 40%) requiring students to make compare and 
contrast, to explain phenomenon, to analyse data and to apply knowledge to 
unfamiliar situations.  Given the foundation and a sense of achievement 
built up at S4, students were able to achieve their best and performed well 
in the first examination at S5. (Refer to Appendix 4) 

 Promoting understanding of assessment criteria and developing the 
capacity for self-assessment (Refer to Appendix 3) 
At S5, the teacher planned to develop students’ communication skills in 
writing short essay.  Before asking students to write short essay, the criteria 
of mark award for communication in essay questions were introduced and 
discussed.  Students were asked to write the first essay on the structural 
adaptation of a leaf to photosynthesis.  After marking students’ essays, the 
teacher picked some good examples to illustrate how the criteria could be 
met in practice.  It aimed to provide students with constructive guidance 
about how to improve and to engage them in self-assessment.  Students 
were then asked to write another short essay to compare a malignant tumour 
from a benign one with reference to the marking criteria and the good 
examples.  In this regard, students were provided with opportunities to 
engage in self-reflection and to identify the steps for making improvement. 

 
 
 Catering for learner diversity – Strategies and implications 

 Arranging learning tasks for students with different abilities (Refer to 
“Practical Activities / Scientific Investigations” of Appendix 1/Appendix 2) 
A wide range of practical activities and scientific investigations varied in 
scale and demand were included in the curriculum plan to cater for students 
with different abilities.  Besides, the teacher would vary the degree of 
support, guidance and challenge to students in accordance with their ability. 

 Adapting the depth of treatment of demanding topics 
In topic Ia Molecules of life, the details of molecular structures and 
chemistry processes were skipped to avoid overloading students with a lot 
of chemical formulas, equations and reactions.  This simpler treatment 
helped those students with limited chemistry knowledge master the basic 
knowledge of biomolecules at S4.  Similar treatment was adopted when 
introducing the biochemical pathways of photosynthesis and respiration at 
S5.  The overall pathway of each process was outlined instead of breaking 
down into small steps of biochemical reactions.  The biology phenomena 
and concepts were introduced in a simpler and clearer manner without 
explaining the details of chemistry.  Factual and straight forward questions 

Reflective questions: 

What are your strategies for implementing assessment for learning?  How do 
you communicate the assessment goals and criteria to students?  How do you 
plan to collect evidence about student learning with a view to provide 
feedback on their performance?  How does the feedback on performance 
provided to students help them to improve?   



were followed to help students consolidate the learning of concepts.  For 
able students, extra support and guidance were provided to help them 
master the details of molecular structures of biomolecules and biochemical 
processes of photosynthesis and respiration. 

 Learning outside classroom in the form of science competitions 
Students in particular those taking Combined Science (Biology) were 
arranged to participate in the Hong Kong Students Science Project 
Competition.  It would enhance their exposure to the science community 
and to develop their knowledge and skills in biology by engaging them in 
conducting biology-related scientific investigations.  At the same time, the 
teacher could vary the degree of support, guidance and challenge to cater 
for the diverse capabilities of students.  

 

5. Impacts on Student Learning 

 Students find the learning of biology interesting and relevant. 
 Students master the fundamental knowledge and skills learned at S4 well.  

They seek to understand difficult and complex subject matter with 
confidence at S5.  Furthermore, they are able to integrate and transfer what 
they have learned to new situations. 

 Students performed better and improved significantly in the first 
examination at S5, although the examination questions were more 
demanding than those at S4.  According to the statistics of biology 
examinations, the passing percentage at S5 is significantly higher than that 
at S4.  Besides, similar trend is observed in the credit percentage. (Refer to 
Appendix 4) 

 
 

Reflective questions: 

What measures do you adopt to cater for learner diversity?  How do you 
design the learning tasks to allow students to progress at their own pace? 
What strategies do you employ to stretch the potential of students and engage 
them in learning? 


