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持續的合作

學校 A 學校 B 學校 C 學校 D















微生物彩繪



生物工程：轉化 (Transformation)



Hot Station
熱衝擊站

Cold Station
冷凍站

Incubation
恆温箱

《中學實驗》

劃線法 (streak-plate method)



《中小學實驗》









電路圖 Circuit diagram



Setting(libraries, pins and variables setup)





嗇色園主辦可譽中學暨可譽小學
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SHARING OF QTN-S 
BIOTECHNOLOGY 
SUPPORT SCHEME

2022-2023

C.C.C. MONG MAN WAI 

COLLEGE 

MR. FU MAN SING



AGENDA

School-based 
Curriculum

Biotech lesson 
designs

Non-lesson 
learning 
activities



-ROUTINE LESSONS 
IN IS CURRICULUM

- INCLUDED IN  
ASSESSMENT

- PEER 
OBSERVATION

SCHOOL CURRICULUM

Level Routine Biotech Program No. of Lesson  

S.1 DNA Extraction in fruits

(I.S. Unit 4 – Cells and DNA)
2

S.2 How different pH affects the 

microbial growth (I.S. Unit 9 – Acids 

and Alkalis)

2

S.3 Food pigment analysis by gel 

electrophoresis

(Bio – Food and Nutrition)

2

S.4-S.6 Basic Genetics

Biotechnology
30

Other learning programs in school



BIOTECH LESSON DESIGNS

• MAKE AND USE FOLDSCOPE IN 

MICROSCOPIC IMAGING (S.1 I.S.)

• MICROBIAL BIOTECHNOLOGY IN 

FLUORESCENCE ART (S.4 BIO)



S.1 FOLDSCOPE

LEARNING OBJECTIVES:

HOW TO MAKE THEIR OWN 

MICROSCOPE AT HOME

SELF-DIRECTED LEARNING

 LESSON: STUDENTS WORK IN PAIR 

AND OBSERVE SOME ITEMS IN 

DAILY LIFE

 EVALUATION: OBSERVATION, 

PROJECT BOOKLET, SELF-

EVALUATION, TEACHER’S FEEDBACK



foldscope

Foldscope



S.4 MICROBIAL ART 

 Learning Objectives

 How to practise 

microbial 

biotechnology 

technique

 How to apply 

biotechnology into 

art and design 

 Lesson: Students 

work individually to 

spread plates 

(design), pour resin 

and observe their 

artwork

 Evaluation: artwork 

and students’ 

feedback



OTHER S.4-S.6 BIOTECH PROGRAMS 
(BIOTECH MOBILE LAB)

• BIOTECHNOLOGY 

WORKSHOP 

• CRIME SCENE INVESTIGATION 

DAY

• BIOTECH MOBILE LAB

• VISIT BIOTECHNOLOGY 

ORGANIZATION/PLACEMENT



OTHER BIOTECH PROGRAMS 
(FORENSIC SCIENCE)



OTHER S.4-S.6 BIOTECH PROGRAMS 
(BIOTECH WORKSHOP)



OTHER S.4-S.6 BIOTECH PROGRAMS 
(COMPANY VISIT)



PEER OBSERVATION

• ONE TERM ONE VISIT

• SHARING OF THE LESSONS

• SUPPORT 

• FACILITATE PROFESSIONAL   

DEVELOPMENT

• EXCHANGE IDEAS AND 

OPINIONS

• ENHANCE TEACHING EFFICACY



END

THANK YOU



順德聯誼總會鄭裕彤中學

綜合科學科 張淑麗老師



推行方法

•自然連繫初中科學課程

•自學提綱 回顧溫習 預習展示 探究導學 延伸學習

課題 探究活動

中一級 水 食水的微生物生長情況

觀察生物 不同物件表面的微生物

中二級 生物與空氣 微藻的光合作用

酸和鹼 酸和鹼對微生物生長的影響



中一級：比較不同物件表面的微生物含量

•課時：40 分鐘

•課堂目標
1. 明白生物的種類繁多，當中包括不同種類的微生物

2. 利用微生物培養技術，比較實驗室不同物件表面的
微生物含量

3. 明白微生物可以為我們帶來好處或壞處



•通過文章閱讀，
認識微生物的分類

預習展示

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



引入 (從日常生活出發)

回顧溫習 . 預習展示 . 探究導學 . 延伸學習

兩則剪報



探究導學

•比較實驗室不同物件表面的微生物含量
•兩位同學一組，操作一個培養皿
•每組選擇 3 個不同的物件表面
及 1 個對照樣本進行測試

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



知識和技能

•微生物培養技術
•標示培養皿採樣塗抹觀察菌落

新經驗

新經驗

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗過程：標示培養皿

•在工作紙提供 1 : 1 的標示圖

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗過程：利用棉花棒採樣

•沒有限制

•學生感到有趣，表現投入

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗過程：塗抹樣本

•已有經驗：用 L 型棒進行塗抹

•新經驗：以之字形來回拖動棉花棒進行塗抹

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗結果 (37 oC / 48小時)

•實驗結果明顯，超乎學生想像

•學生能感受微生物的存在
不同顏色和形狀的菌落

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



延伸學習

•認識日常生活常見的微生物

•明白微生物可以為我們帶來
好處或壞處

藍紋芝士上的青黴菌超級食物螺旋藻

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



中二級：酸和鹼對微生物生長的影響

•課時：1 小時

•課堂目標
1. 設計公平測試，比較不同濃度的酸性和鹼性家居

化學物品對微生物生長的影響
2. 操作「塗抹法」作微生物培養
3. 觀察清晰區，比較不同樣本的殺菌能力



回顧溫習

•已有知識
•大部分微生物不能
在酸性環境中生長

•酸可用作食物防腐劑

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



預習展示

•已備知識
•微生物培養技術
注意事項

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



引入 (從日常生活出發)

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



探究導學

•比較不同濃度的家居化學物品對微生物生長的影響
•四位同學一組，操作兩個培養皿
•培養皿 (1)：6 個不同濃度的酸性清潔劑的樣本
•培養皿 (2)：6 個不同濃度的鹼性滴露樣本

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



知識和技能

•微生物培養技術
•標註培養皿塗抹大腸桿菌加入樣本觀察清晰區

新經驗

回顧溫習 . 預習展示 . 探究導學 . 延伸學習

新經驗



實驗過程：塗抹細菌溶液

•老師 / 實驗室技術員：用微量移液管加入大腸桿菌溶液

•學生：用 L 型膠棒將溶液均勻塗抹在瓊脂上

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗過程：放置樣本

•用鑷子把沾有樣本的圓形濾紙放在瓊脂平板上

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗過程：注意事項

•圓形濾紙多餘的溶液有機會沖走附近的細菌，
形成假的清晰區

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



實驗結果 (37 oC / 72小時)

廁所清潔劑

滴露

對照
蒸餾水

濃度
最高

濃度
最低

濃度
最高

對照
蒸餾水

濃度
最低

•實驗結果明顯及符合預期

回顧溫習 . 預習展示 . 探究導學 . 延伸學習



反思

•活動對學生具新鮮感、趣味性

•實驗具探究元素、成功率高、安全

•困難：
•實驗室技術員配合
•需要使用較多一次性儀器



Jockey Club Ti-I College

MR CHAN Chun Kit Ben, MR YIP Yuk Ki



STEAM activities

•Cross subject collaboration

•Subject based curriculum 



STEAM in Cross subject collaboration

• Making of “Model Thermometer”

• (F.1 Integrated Science, Visual Arts, ICT, Mathematics)

• Making of recycled warmth bag

• (F.2 Integrated Science, Visual Arts, Technology & Living, ICT)



STEAM in Cross subject collaboration

• Making of “Model Thermometer”

• (F.1 Integrated Science, Visual Arts, ICT, Mathematics)



STEAM in Cross subject collaboration

• Making of recycled warmth bag

• (F.2 Integrated Science, Visual Arts, Technology & Living, ICT)



STEAM activities

•Subject based curriculum with QTN -S

• Foldscope (Integrated Science)

•Gel electrophoresis(Biology)

https://padlet.com/ceatesci/22-23_qtn-stem-9vam0madevy3o485


Foldscope

• Target:

• All F.1 Students

• Background:

• Students learnt

• basic structure of cells

• basic manipulation of light microscope

• Pre – lesson task:

• Students were given the cardboard and 
worksheet, together with the link of video, to 
assemble the foldscope by themselves at home



Foldscope

• Lesson:

• Outline the ideas of foldscope

• Check the product formed by students with the use of onion epidermal (skin) cells

• Ask students to 

• figure out the differences between the use of light microscope and foldscope

• find out the limitations of foldscope

• advance concept (calculating the actual size of object)















Foldscope

• Feedback

• Most students were able to assemble the foldscope 
by themselves

• Some foldscopes were “too thick ”that they could 
not focus the specimen easily

• Students did not aware of the size of the slide. When 
they fit the slide into the foldscope, they accidently 
damaged their own foldscope

• The experience on using Foldscope really widen their 
horizon and know more about STEAM

• Positive feedback from both students and teachers



Gel electrophoresis

• Target

• F.5 Biology Students

• Background

• Students learnt the knowledge of DNA 
fingerprinting and gel electrophoresis

• They did not have experience in using 
micropipette



Gel electrophoresis

• Lesson outline

• Introduce / Recall concepts of DNA fingerprinting

• Introduce the technique applied in the experiment

• Hands on experience on 

• setting of gel

• using micropipette

• loading the sample into the well

• analyzing the DNA fingerprinting

• Prospects on Biotechnology



Gel electrophoresis

• Feedback

• Students understood the basic manipulation of micropipette

• Students conducted the experiment successfully

• Students were able to acquire the basic technique in this experiment







Gel electrophoresis

• Feedback

• The kit – set 

• is easy to handle

• can obtain results in a short period of time (around 15 minutes)

• can show a clear (obvious) result 

• allow easy capture of photos and video





Gel electrophoresis

• Feedback

• Extension: related to E4 (Elective in DSE)

• Students are interested to know the career path
related to biotechnology
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