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PART I 

Project title: Using Micromodules and Flipped Classrooms to Standardize the Chemistry 
and Physics Foundation Knowledge of Year-1 Engineering and Science Students in 
Biology Courses  
Principal supervisor: Dr. Lawrence Chiu 
Department / Unit: School of Life Sciences 
Project duration: From January 2016 to December 2016 
Date report submitted: 22 December 2016 
 
1. Project objectives  
 
Is the project on track to meet its objectives? 
The objective of this project is to develop micromodules, followed by using flipped 
classroom activities to standardize students’ foundation Chemistry and Physics knowledge in 
order to facilitate their Biology learning.  
 
Have the objectives been changed as a result of the experience of working on your MMCDG 
project? 
The above objective has been achieved in satisfaction. 
 
2. Process, outcomes or deliverables  
 
Please specify the number of micro modules produced, and the course(s) (with course codes 
and titles) that have used the micro modules in Part IV, and provide more detailed 
descriptions here. 
Two micromodules that consist of self-learning online videos on Chemistry and Physics have 
been produced, respectively. The flipped classroom activities comprise an online problem set 
for self-assessment, 2 in-class activities for group assessment, and a students’ survey for 
evaluating our efficacy and novelty. The micromodules and flipped classroom activities have 
been used in LSCI1001 Basic Concepts in Biological Sciences (for 95 students) in the first 
semester, 2016-17. The micromodules have been used in BIOL2120 Cell Biology (for 232 
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students) in the first semester and are going to be used in UGEB2262 From Genes to Life (for 
about 60 students) in the second semester, 2016-17. 
  
Has the nature of the deliverables been changed? 
The nature of the deliverables remains unchanged.  
 
Have you adjusted your timeline? 
All the deliverables and outcomes have been achieved on time. 
 
Overall, was the project completed satisfactorily? 
The project was completed in satisfaction. 
 
 
3. Evaluation Plan  
Have you altered your evaluation plans? 
Yes, because of the unexpected longer period spent for students’ enrollment, we could only 
perform 1 survey after completion of the flipped classroom activities.  
On the other hand, our class has also served as the population for a pedagogical study by a 
group of GEUC4011 students (Hiu Yee LEUNG, Ka Man NGAI, Pui Ying CHENG and Hung 
Yan CHAU) about the “Efficacy of Flipped Classroom in CUHK” (See appendix I).   
 
What monitoring data did you collect? 
We assessed our survey outcomes from 2 perspectives:  
1. How effective our flipped classroom activities has been in aiding our students’ 

knowledge understanding 
2. How interesting and novelty our flipped classroom approach has been 
 
Knowledge Understanding 
1. Online video was clear and useful 
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2. Class activity aided understanding 

 
 
3. Online video and class activity complemented each other to supplement our learning 

 
 

Interesting and Novelty 

1. Class activity was interesting 
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2. Overall, gained new knowledge through Flipped Classroom 

 
 
3. Overall, enjoyed learning through Flipped Classroom 
 

 
 
Does your evaluation indicate that you have achieved your objectives? 
About 60% of students participated in our survey agreed / strongly agreed that our Flipped 
Classroom activities facilitated their understanding of knowledge. In particular, 77% of them 
agreed / strongly agreed that they gained new knowledge through these activities, and a solid 
65% agreed / strongly agreed that they enjoyed this new mode of learning. 
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4. Dissemination, diffusion and impact  
 
Please provide examples of dissemination: website, presentations in workshops or conferences, 
or publications.  
We have used Blackboard to disseminate our products in courses: 
LSCI1001 Basic Concepts in Biological Sciences 
https://elearn.cuhk.edu.hk/webapps/blackboard/content/listContentEditable.jsp?content_id=_
1644811_1&course_id=_67948_1 
BIOL2120 Cell Biology 
https://elearn.cuhk.edu.hk/webapps/blackboard/content/listContentEditable.jsp?content_id=_
1644778_1&course_id=_67947_1 
 
In addition, our class has also served as the population for a pedagogical study by a group of 
GEUC4011 students about the “Efficacy of Flipped Classroom in CUHK”. They had presented 
a poster entitled “Flipped Classroom: The New Learning Mode for CUHK Students” in the 
Teaching and Learning Innovation EXPO 2016, CUHK. (See appendix II) 
 
Please provide examples of diffusion: how the project results/process/outcomes/deliverables 
have been used in your unit and other parts of CUHK or other institutions?  
Besides being used in the Science Faculty package course LSCI1001 for both Science and 
Engineering students, the deliverables of this project have also been used in the Life Sciences 
major-required course BIOL2120 Cell Biology. They are also going to be used in a 
University General Education course UGEB2262 From Genes to Life.  
 
Please provide examples of impact: how the project results (micro modules) can be adapted to 
other disciplines. 
Our class has served as the population for a pedagogical study by GEUC4011 students about 
the “Efficacy of Flipped Classroom in CUHK”. They had presented a poster entitled “Flipped 
Classroom: The New Learning Mode for CUHK Students” in the Teaching and Learning 
Innovation EXPO 2016, CUHK. 
 
PART II 
Financial data 

Funds available: 

Funds awarded from MMCDG $ 91,000 
Funds secured from other sources $ 0 
(please specify  )   
   

Total:   $ 91,000 
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Expenditure: 
 
Item Budget as per 

application 
Expenditure Balance 

RA and student helpers 61,000 47,438 13,562 
Computer and software 30,000 30,672 -672 
Accessories, stationaries and others for 
the computer system and flipped 
classroom activities 

 11,515 -11,515 

    
    
Total: 91,000 89,625 +1,375 until 

22/12/16 
 
 
PART III 

Lessons learnt from the project 

Please describe your way forward. 
Please describe any of the following item(s) accordingly: 
• Key success factors, if any 
• Difficulties encountered and remedial actions taken, if any 
• The role of other units in providing support, if any 
• Suggestions to CUHK, if any 

o Example: what should be done differently?  
 
Although the result of students’ survey evidenced that the objective of this project has been 
attained in satisfaction, we have found during the process that having flipped classroom 
activities in a large class (95 students) was challenging because it was very hard to engage a 
large number of students to participate actively in the activities. We were lucky this year for 
being able to find a group of senior Biology students, who are passionate to help their 
descendants, to work as group leaders. However, it is not a guarantee that we could still be 
able to find enough number of senior Biology students to help the flipped classroom activities 
in the coming years. A system has to be developed to ensure the sustainability of our flipped 
classroom approach.       
 
The noise-insulating quality of the Elite Studio was poor and nearly no technical advice or 
support had been provided to us during the first time of recording for our online videos. 
Because of their poor quality, we recorded the videos again in the ITSC Studio with full 
technical advice and support from Judy Lo and Daisy Chen.  
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PART IV 
Information for public access 

Summary information and brief write-ups of individual projects will be uploaded to a publicly 
accessible CUHK MMCDG website. Please extract from Part I the relevant information to 
facilitate the compilation of the publicly accessible website and reports. 

 

1. Keywords  

Please provide five keywords (in the order of most relevant to your project to least relevant) 
to describe your micro-modules/pedagogies adopted.  

(Most relevant)  Keyword 1: Flipped Classrooms 

Keyword 2: Self-learning 

Keyword 3: Biology 

Keyword 4: Chemistry  

(Least relevant)  Keyword 5: Physics 

 

2. Summary  

Please provide information, if any, in the following tables, and provide the details in Part I.   

Table 1: Publicly accessible online resources (if any)  

(a) Project website:  

NA  

(b) Webpage(s):  

NA 

(c) Tools / Services: 

An online video for Chemistry self-learning (a micromodule) 
An online video for Physics self-learning (a micromodule) 
An online problem set for individual self-assessment   
An in-class Chemistry activity “Sentence Decoding” for group assessment 
An in-class Physics activity “Graphic Presentations” for group assessment 
(d) Pedagogical Uses:  

Our micromodules comprises 2 online videos, approximately 25 minutes each for Chemistry 
and Physics, for self-learning. Students are expected to watch the videos, and then attempt an 
online problem for self-assessment. For the flipped classroom activities, whole class is split 
into groups, and each is assigned to a senior student, who will follow up on the video content 
with in-class activities to reinforce students’ understanding. These activities include a 
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“Sentence Decoding” game to show the complementarity and universal nature of DNA’s base 
sequence and a “Graphic Presentations” game to visually demonstrate a Physics concept. The 
online problem set and flipped classroom activities are assessed, and constitute 10% of the 
overall grade. 

(c) Others (please specify):   

 

Table 2: Resources accessible to a target group of students (if any) 

If resources (e.g. software) have been developed for a target group of students (e.g. in a 
course, in a department) to gain access through specific platforms (e.g. Blackboard, 
facebook), please specify.  

Course Code/ 
Target Students 

Term & Year of 
offering 

Approximate No. 
of students 

Platform 

  LSCI1001/ 

Science and 
Engineering students 

  1st term 2016      95     Blackboard 

 BIOL2120/ 

Science students 

  1st term 2016      232    Blackboard 

Table 3: Presentation (if any)  

Please classify each of the (oral/poster) presentations into one and 
only one of the following categories 

    Number   

(a) In workshop/retreat within your unit (e.g. department, faculty) NA 

(b) In workshop/retreat organized for CUHK teachers (e.g. CLEAR 
workshop, workshop organized by other CUHK units)  

NA 

(c) In CUHK ExPo jointly organized by CLEAR and ITSC 1 (Flipped Classroom: 
The New Learning 
Mode for CUHK 
Students) 

(d) In any other event held in HK (e.g. UGC symposium, talks 
delivered to units of other institutions) 

NA 

(e) In international conference NA 

(f) Others (please specify) NA 
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Table 4: Publication (if any)  

Please classify each piece of publication into one and only one of 
the following categories 

    Number  

(a) Project CD/DVD NA 

(b) Project leaflet  NA   

(c) Project booklet  NA 

(d) A section/chapter in a booklet/ book distributed to a limited 
group of audience 

NA 

(e) Conference proceeding  NA 

(f) A chapter in a book accessible internationally NA 

(g) A paper in a referred journal  NA 

(h) Others (please specify)  NA 

 

3. A one-page brief write up 

LSCI1001 is a biology course offered to Year-1 Science and Engineering students. They 
come from different backgrounds in terms of where they received their high school education 
and the curriculum/examinations they took. Further, there is variation among them in regard 
to which science subject they studied. We recognize that a basic understanding of certain 
Chemistry and Physics concepts are essential as a foundation for them to further in any 
specialized area of biological science. Our objective therefore is to standardize their basic 
concepts in chemistry and physics at the start of the course for fairness and consistency. 

Our micromodules comprise 2 online videos on Chemistry and Physics for students’ 
self-learning. After watching the videos, the students are required to attempt an online 
problem set for self-assessment. For the flipped classroom activities, the class is split into 
groups, and each is assigned to a senior student, who will follow up on the video content with 
in-class activities to reinforce students’ understanding. These activities include a “Sentence 
Decoding” game to show the complementarity and universal nature of DNA’s base sequence 
and a “Graphic Presentation” game to visually demonstrate a Physics concept. The online 
problem set and in-class activities are assessed, and constitute 10% of the overall grade.  

We evaluated the students’ survey from 2 perspectives: 1. How effective our Flipped 
Classroom has been in aiding their knowledge understanding. Over 50% of students 
agreed/strongly agreed that the online video was clear and useful, and about 60% 
agreed/strongly agreed that class activities further aided their understanding. The opinion 
towards how closely-related the class activities were in relation to the online video were more 
neutral, particularly for the Chemistry part. Students who disagreed/strongly disagreed with 
the objectives in this section constituted less than 10% for both Chemistry and Physics. It is 
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encouraging to see that flipped classroom approach has facilitated student’s learning for the 
majority. 2. How interesting and novelty the Flipped Classroom approach has been. Close 
to 70% of students agreed/strongly agreed that the class activity for Chemistry was 
interesting, and indeed – our senior students also reported that they were engaged and 
enthusiastic throughout.  In particular, 77% of students agreed/strongly agreed that they 
gained new knowledge through flipped classroom activities and a solid 65% agreed/strongly 
agreed that they enjoyed this new mode of learning. It is worthy to note that “strongly agrees” 
in regard to the interest and novelty of flipped classroom approach constituted the largest 
portion relative to other “strongly agreed” aspects of our flipped classroom initiative, which 
shows that a different approach adds color and variety to students’ learning experience.  

Overall, we believe that flipped classroom approach is a breath of fresh air for our 
incoming students, and the fact that it was carried out and conducted by senior students, with 
supervision from the instructor, meant the atmosphere was relaxed but also engaging - an 
appreciable balance that facilitates cohesion among students and effective learning.  
 



Questionnaire	Result	
	 For	the	case	study	of	the	course,	47	students	form	the	class	??	have	receive	the	
survey	once	they	have	finished	the	Flapped	Classroom.	 	
	 	

For the aspect of learning motivation of the flapped class, expect for the 
indicator concerning the difficulties when learning the class materials themselves 
before the lecture, more than half of the students agree other 7 indicators concerning 
the efficacy of Flapped Classroom and give positive feedbacks.   

 
 
 
 
 

Table 1.1課前自習的網上教學資源是 

有助你學習 

 Frequency Percent 

Valid 非常不同意 6 12.8 

不同意 1 2.1 

沒意見 10 21.3 

同意 30 63.8 

Total 47 100.0 

 
Table 1.2 你覺得網上自習的教學資源與課堂活動

之間有緊密關係 

 Frequency Percent 

Valid 非常不同意 4 8.5 

不同意 5 10.6 

沒意見 6 12.8 

同意 32 68.1 

Total 47 100.0 

 
    More particularly, Table 1.1 and Table 1.2 shows that nearly 70% agree that 
study the learning materials could help their study and it is highly related to their 
class activity in the lecturer. Hence, it reflects that the learning the materials before 
class are applicable and helpful. However, when students are asked on the hardness 
when learning the materials themselves, 42.6% students disagree that it is not 



difficult and even 8.5%students find it very difficult (Table1.3). Together, there are 
about 50% students find it difficult in learning the materials themselves while only 
23.4% think it is not difficult. And if take a closer look on the students who found 
there is difficulties, Fig. 1 shows that the distribution of faculties are very similar to the 
distribution of faculty of the whole class. Hence, it means that it is not a problem only 
appear on certain students, rather, it would be ab overall problem that may create the 
obstacle on the efficacy of the Flapped Classroom may affect the perceptions of 
Flapped Classroom. 
 
    After reviewing the efficacy of the Flapped Classroom, the survey moves to the 
part concerning the comparison between the Flapped Classroom and Traditional 
Classroom. 

On concerning the aspect of active-learning, most students found that Flapped 
Classroom could promote act-learning. More than 80% of the students think that the 
Flapped Classroom would cultivate the culture of active learning and more than 70% 
students were more willing to find extra learning materials themselves when they 
found something they do not understand.	

 
On concerning the indicators of acquiring the knowledge, more than half of the 

students agree that Flapped Classroom could give positive influence on pursuing, 
learning the knowledge than the Traditional Classroom. Among those indicators, 
most students agree that the class activities in Flapped Classroom could help to 
consolidate the what have been learnt. While on the statement “Compared to the 
Tradition Classroom, you believe that the knowledge learnt in the Flapped Class is 
more important”, same percentage (48.9%) of students agreed and have no opinion 
on that (Fig. 2.1). For those who agree with the statement, 72% of the students think 
that it is because they found that the knowledge they have learnt have more area 
could rethink. However, when it talks about the academic result students expected to 



have, more than half students have no opinion on which types of classroom could 
help them get a better result.  

It creates a contrast that even the students think that they could a more positive 
view on the knowledge they have learnt, it does not create a more confident view on 
the grade they expected to get. 
    Apart from the above objective aspect, the survey also shows a high 
acceptance of the students on the Flapped Classroom. Although 40.4% students 
have no opinion on gaining the satisfaction, still 46.8% of the students still found that 
they gain more satisfaction on Flapped Classroom. Reasons including that they could 
think more, solve the question themselves and there would be direct feedback in the 
Flapped Classroom. Besides, more than half of the students like Flapped Classroom 
more than the traditional one. The reasons behind are that they think Flapped 
Classroom are funnier and the atmosphere are more relaxing. 
    At last, when asked the feasibility of implementing the Flapped Classroom in 
their faculty, more than half of the students think that the feasibility is fair and more 
than 25% of students think there is a high feasibility to implement the Flapped 
Classroom due to a better atmosphere and better learning style. When asked what 
could be improved in the Flapped Classroom, some students suggested that there 
could be more games and the games could change into a not grading purpose.  
     

Overall, it shows that after experienced the Flapped Classroom, students 
generally give possible feedback and would like to choose Flapped Classroom more 
than the Traditional Classroom. “Relaxing” would be the major reasons that make 
students think that why they like Flapped Classroom more and why they could raise 
more opinion. On the other hand, students raised the concern that they find 
difficulties on learning materials themselves and hence professor may provide more 
support in solving this problem.  
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