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Part C Project Overview  

Project Title (in English): 

Enhancing Students’ Academic Engagement in 

Mathematics through a Bilingual Integrated 

“Concept + Language Mapping” Approach 

Project Title (in Chinese): 

透過［概念+語文］構意導圖教學法提升

學生數理能力 

Executive Summary 

(Please provide, within this page, an executive summary of the project.) 

 

As promulgated in the Common Descriptors of Associate Degree (AD) and Higher Diploma (HD) 

Programmes (Education Bureau, 2017), one of the learning outcomes of AD/HD programmes is to equip 

students with “A solid foundation of generic skills, including languages, IT, interpersonal communication, 

quantitative and analytical skills, and the ability to learn how to learn” (p.2). In alignment with such 

requirements, at least one mathematics subject is included in the core AD/HD curriculum of our College.   

 

However, it is observed that majority of the HKDSE entrants of our sub-degree programmes have taken 

only the Compulsory Part of the Mathematics curriculum under the new senior secondary academic 

structure, usually have limited mathematical backgrounds while only a small population has completed 

the optional Extended Part, which consists of two modules that allow students to learn mathematics in 

a greater depth. 

 

 

 

Such need for supporting students’ learning in these core mathematics subjects is heightened when 

students are required to learn through English as their additional language in the AD/HD programmes 

in the community colleges in Hong Kong. In particular, remedial support measures need to be introduced 

to help (i) students with lower level of numeracy and EMI numeracy learning experience (ii) students 

with lower level of numeracy and CMI numeracy learning experience, and (iii) students with numeracy 

capabilities and CMI numeracy learning experience to enhance their quantitative and analytical skills 

and to become numerically literate. Over the past years, the College has introduced remedial support 

measures such as recruiting graduates with outstanding performance in mathematics subjects to be 

peer tutors at the Math Learning Centres, offering remedial classes to review the subject materials in 

students’ mother tongue, providing adjunct courses to aid students’ mathematics learning through 

English. However, due to resources constraints, support is barely adequate to address all students’ 

learning needs. Meanwhile, many students who understood the mathematics concepts were found 

failing to fulfill the course requirements due to their weak English skills in comprehending the 

mathematics problems in the assessment/examination. It is paramount that alternative measures be 

introduced to maximise students’ exposure to the genres of mathematics in English, support students’ 

integrated mathematics and English learning, and facilitate their extended learning of mathematics 

through English outside of regular/remedial classes.  



- 2 - 

 

The proposed project aims at providing remedial integrated content and language support to help 

students, particularly those with a lower level of numeracy and/or with CMI learning experience, to cope 

with the learning challenges in the compulsory English-medium mathematics and/or statistics subjects, 

and to enhance students’ mathematical ability, analytical skills and numerical sense through an 

“integrated concept + language mapping approach” demonstrated to be effective in aiding students’ 

learning in the EMI schools in Hong Kong (Lin, 2018). The funding of this project will be used in two main 

areas: (1) Develop an animated “Concept + Language Mapping “(CLM) mobile application that supports 

students’ transfer of prior math learning in a Content and Language Integrated Learning (CLIL) context; 

(2) Conduct bridging courses for students with a lower level of numeracy and/or with CMI learning 

experience under a flipped classroom mode.  
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Part D Problems Identified  

(Please provide your assessments to the problems / needs identified.) 

Upon the implementation of the new academic structure for senior secondary education, the former 

mathematics curricula which consist of secondary mathematics curriculum, additional mathematics 

curriculum, Advanced Level (AL)/ Advanced Supplementary Level (ASL) mathematics curricula were 

migrated and integrated into one single mathematics subject with extended modules.  Under the new 

senior secondary structure, only the compulsory part of the mathematics curriculum is mandatory for 

students, the extended part which embraces two modules is optional. In 2017 HKDSE examination, 

52,058 day school candidates sat for the Mathematics Compulsory Part examination, only 6,774 of them 

sat for one of the Extended Math Modules. Also, among the 52,058 day school candidates, 41.6% 

attempted the Chinese version of the Mathematics Compulsory Part examination.   

(http://www.hkeaa.edu.hk/DocLibrary/Media/PR/20170711_Results_HKDSE_FULL_ENG.pdf)  

 

Issues pertinent to students’ learning in post-secondary education programmes become more 

perplexing when their achievement gap is widened due to substantial difficulties they face in transiting 

learning from learning mathematics in their mother tongue in Chinese-medium secondary schools to an 

https://www.cspe.edu.hk/resources/pdf/en/Revised_Common_Descriptors_2010_Chi.pdf
http://www.hkeaa.edu.hk/DocLibrary/Media/PR/20170711_Results_HKDSE_FULL_ENG.pdf


- 3 - 

English-medium learning environment. In fact, with the implementation of the fine-tuned Medium of 

Instruction (MOI) arrangements for secondary schools starting from the 2010/2011 school year 

(Education Bureau, 2009), secondary schools are given the flexibility to decide the most appropriate 

MOI arrangements for their schools. Nevertheless, it is noted that most of the AD/HD entrants had CMI 

mathematics backgrounds.   

 

The results in the core mathematics subjects show that there is an overriding need to allocate more 

resources to provided remedial and extended support to help students’ fulfil the requirements of the 

AD/HD mathematics curriculum. Most of the HKDSE entrants, especially those with limited exposure to 

mathematics and statistics in CMI learning, find it difficult to cope with the English-medium mathematics 

learning at sub-degree level. The table below shows that a considerable student population at our 

College need additional support on their development of discipline-specific English skills and 

quantitative skills: 

 

Students identified to be 

weaker in numerical skills  

2015/2016 

Semester 1 

2016/2017 

Semester 1 

2017/2018 

Semester 1 

Grade D+ or below * 9% 14% 23% 

*result for CCN1008, a compulsory mathematics subject for AD/HD in Business programmes. 

 

This proposed project aims to use a Content and Language Integrated Learning (CLIL) approach to 

strengthen students’ numeracy proficiency and to enable smooth students’ transition from CMI to EMI 

numeracy learning environment through (1) ‘Concept + Language Mapping” (CLM) Mobile Application 

to maximise students’ exposure to the semantic patterns of mathematics through English in outside-of-

class settings and to facilitate their the transfer of prior learning in Chinese to English within Cummins’s 

Central Operating System (Cummins, 1979), (2) bridging courses that offer remedial integrated language 

and mathematics support.    

 

 

(1) “Concept + Language Mapping” (CLM) Mobile Application 

The animated CLM mobile application provides a platform for students to review the key mathematical 

and statistical concepts through a CLIL approach, which language and subject content can be learnt 

together. The two main functions of the software are: 

 

(a) Learning Materials 

Basic knowledge in statistics and mathematics will be grouped into different categories and 

presented through a CLIL approach. The following figures show two examples of CLM on calculation 

of mean and calculation of sample/population mean. The key thematic items (sum, data set, 

number of observations) and their different semantic relations (e.g. add up, divide X by Y) are 

presented using graphics and animations. The key vocabularies and sentences that contribute to 

the key thematic pattern of the discipline are highlighted, and the Chinese translations are shown 
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via tooltips. 

 

 

 

 

Figure 1a – Example on calculation of mean 

 

 

Figure 1b – Chinese translations of the key vocabularies and sentences 
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Figure 1c – Chinese translations are shown via tooltips  

 



- 6 - 

 

Figure 2a – Example on calculation of sample/population mean 

 

 
Figure 2b – Chinese translations of the key vocabularies and sentences 
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Figure 2c – Chinese translations are shown via tooltips 

 

(b) Quizzes 

Quizzes will be designed for students to evaluate their numeracy ability under English-medium 

assessment at their own pace. The quizzes allow multiple attempts. Other than hints or guidelines, 

detailed explanation on solutions will be provided. Following is an example of a multiple-choice 

question, explanation of both correct and incorrect multiple-choice options are provided, and the 

common mistakes that usually made by students are pointed out. 
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(2) Bridging Course 

A 12-hour bridging course will be offered to help students with low level of numeracy to strengthen 

their math ability as well as to help students to switch from CMI to EMI numeracy learning 

environment. The course will be conducted under a flipped classroom model. Students are required 

to view the learning materials in the CLM mobile application, and attempt the quizzes before the 

class. At the beginning of class, a diagnostic assessment will be conducted, and class time is then 

devoted to reinforcement learning and application of concepts.  
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Part E Project Objectives and Deliverables  

Measurable Objectives How it can be achieved 

1. To equip students with better 

foundations in mathematics and 

statistics. 

• Bridging course will be offered to students with 

weak mathematics background and/or with 

CMI numeracy learning experience. It 

reinforces the fundamental but essential 

mathematical concepts that have been 

covered in the secondary school curriculum. 

2. To prepare students for a smooth 

transition from CMI numeracy learning 

environment to EMI numeracy learning 

environment. 

• CLIL approach is used in the CLM mobile 

application, where key vocabularies and 

sentences that contribute to the key thematic 

pattern of the discipline are highlighted and the 

Chinese translations are shown via tooltips. 

3. To facilitate and encourage independent 

learning.  

• Students’ independent learning is developed 

through the use of flipped classroom model in 

the bridging course, where students are 

required to do some pre-class preparation 

independently.  

Project Deliverables  

(Please list out all the deliverables to be achieved and how they can be shared with, if possible, other 

institutions.) 

Deliverables Sharing mechanism 

1. Bridging course for students  Review and update the course materials after 

each implementation. 

 Stakeholders’ feedback will be collected and 

shared with the subsequent teaching team. 

2. Learning materials for bridging course • Materials will be uploaded to the e-learning 

platform, all students enrolled in the 

compulsory mathematics and statistics subject 

of AD/HD programmes in Business can access 

the materials. 

3. The animated CLM mobile application • The CLM mobile application will be accessed 

by the general public. 

4. Progress and final reports for the project • The reports will be accessed by the general 

public through the QESS website. 

(Please indicate the information that can be uploaded onto relevant EDB websites during and after the 

project period.) 

The self-developed materials can be uploaded to relevant EDB websites if not violating intellectual 

property right. 
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Beneficiaries 

Expected type and number of beneficiaries of 

the project 

Approximately 5,505 HKCC students enrolled in 

AD/HD programmes in Business, other students 

enrolled in AD/HD programmes in Business and 

the general public. 

(Please provide justification to support the above estimation and explain how they can be benefited 

from the project.) 

Direct beneficiaries: 

There are currently around 2,800 Stage-1 students enrolled in the AD/HD programmes in Business 

discipline each year. According to Hong Kong Examinations and Assessment Authority 

(http://www.hkeaa.edu.hk/DocLibrary/Media/PR/20170711_Results_HKDSE_FULL_ENG.pdf), 41.6 % 

of day school candidates attempted the HKDSE Mathematics Compulsory Part examination in Chinese 

version, and 41% of day school candidates awarded Level 2 or below.  

 

If the same proportion holds, around 1165 (41.6%) of the Stage-1 business students experienced CMI 

learning in mathematics, and 41% of the remaining (i.e. 670 students) experienced EMI learning in 

mathematics but awarded Level 2 or below in the HKDSE Mathematics Compulsory Part examination. 

Thus, around 1,835 students will attend the bridging course. The project last for 3 years, thus, the 

total number of direct beneficiaries of the project will be around 5,505 students. 

 

Indirect beneficiaries: 

Other than the aforesaid 5,505 students, all students enrolled in AD/HD programmes in Business can 

also access to the materials of the bridging course. Further, the CLM mobile application will be open 

for the access of the general public, users who access those deliverables will also benefit. 

 

Implementation Schedule 

(Please list out the implementation schedule and key milestones to be achieved on a half-yearly basis.) 

Estimated start date of the project (month/year) November, 2018 

Estimated end date of the project (month/year) October, 2021 

Project duration (months) 36 months 

Month Key milestones 

In terms of project activities and 

deliverables 

In terms of monitoring and evaluation 

1-6  Recruit full time and part time 

research/project assistants 

 Search for a suitable software 

development company  

 The project management team will 

monitor and be responsible for the 

work progress at this stage. 

http://www.hkeaa.edu.hk/DocLibrary/Media/PR/20170711_Results_HKDSE_FULL_ENG.pdf
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 Prepare the content materials for the 

CLM mobile application 

 Develop the materials for the bridging 

course 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 A progress report will be submitted to 

EDB. 

7-12  Prepare the content materials for the 

CLM mobile application 

 Develop the materials for the bridging 

course  

 Construction and test run of the CLM 

mobile application 

 Recruitment of teaching staff for 

conducting the bridging course  

 Identification of target students for the 

bridging course  

 Implementation of the bridging course 

 The project management team will 

ensure the bridging course is delivered 

smoothly and effectively. 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 A progress report will be submitted to 

EDB. 

13-18  Collect feedback from various 

stakeholders, such as students and 

teaching staff 

 Summarise and analyse the feedback 

collected 

 Compose, revise and update the 

teaching materials 

 Update and maintenance of the CLM 

mobile application 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 Focus group meetings and/or 

questionnaire survey will be conducted 

to collect stakeholders’ feedback. 

 Statistical analysis on students’ 

performance will be performed. 

 A progress report will be submitted to 

EDB. 

19-24  Launch the CLM mobile application 

(test version) 

 Recruitment of teaching staff for 

conducting the bridging course  

 Identification of target students for the 

bridging course  

 Implementation of the bridging course 

 

 The project management team will 

ensure the bridging course is delivered 

smoothly and effectively. 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 A progress report will be submitted to 

EDB. 

25-30  Collect feedback from various 

stakeholders, such as students and 

teaching staff 

 Summarise and analyse the feedback 

collected 

 Compose, revise and update the 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 Focus group meetings and/or 

questionnaire survey will be conducted 

to collect stakeholder’s feedback. 
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teaching materials 

 Update and maintenance of the CLM 

mobile application 

 Statistical analysis on students’ 

performance will be performed. 

 A progress report will be submitted to 

EDB. 

31-36  Launch the CLM mobile application 

 Recruitment of teaching staff for 

conducting the bridging course  

 Identification of target students for the 

bridging course  

 Implementation of the bridging course 

 Collect feedback from various 

stakeholders, such as students and 

teaching staff 

 Audit the project account 

 Bi-monthly evaluation meeting will be 

held to monitor the progress of the 

project. 

 Statistical analysis on students’ 

performance will be performed. 

 A final report will be submitted to EDB.  

 

Publicity Plan 

(Please describe all the publicity activities to be organised and materials to be produced to acknowledge 

the support of Quality Enhancement Support Scheme.  Please suitably reflect the publicity activities as 

key milestones in the implementation schedule above.) 

Through students’ email accounts, the arrangement of the bridging course and the development of the 

“Concept + Language Mapping” (CLM) mobile application will be promoted. 

 

The findings of the project will be presented in our internal research seminars/sharing sessions, local 

and international academic conferences, where appropriate. 

 

Part F Cash Flow and Budget 

Project Expenditure 

 Amount in HK$ 

Period Year 1 Year 2 Year 3 Total 

Manpower $600,810 $513,450 $513,450 $1,627,710 

Equipment / Facilities $50,000 / / $50,000 

Services $300,000 $100,000 $100,000 $500,000 

General Expenses $50,000 $50,000 $50,000 $150,000 

Others (e.g. auditor’s fee) $10,000 $10,000 $20,000 $40,000 

Total  $1,010,810 $673,450 $683,450 $2,367,710 

Project Income (if any, e.g. fees received) 

 Amount in HK$ 

Period Year 1 Year 2 Year 3 Total 

/ / / / / 
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Total  / / / / 

(Please provide a detailed breakdown of the project budget by completing the following Excel file.) 

 

Grant Sought under the Quality Enhancement Support Scheme $2,367,710 

Funding from the Applicant / 

Funding from Other Sources / 

Total Project Value $2,367,710 

(Please specify the amount to be funded by each funding source (e.g. donations, contributions from 

applicant / its parent organisation) and whether the funding has been secured.  If not, please provide the 

plan to obtain the funding.) 

 

(Please provide the duty lists of manpower to be funded by this project.) 

Post Duties 

Full time 

Research/Project 

Assistant 

 To plan and oversee project activities 

 To assist in the preparation of the content for CLM mobile application  

 To coordinate the teaching teams of the bridging course 

 To conduct focus group meetings and/or questionnaire survey with 

various stakeholders  

 To perform statistical analysis on students’ performances  

 To analyse the data collected and compile reports 

Part time Project 

Assistant(s) 

 To provide administration support throughout the course development 

process and implementation stage 

 To assist the full time research/project assistant in data handling 

 To perform user acceptance test on the CLM mobile application 

Teaching staff   To prepare, develop, revise and update course materials for the bridging 

course 

 To conduct the bridging course 

 To provide timely feedback to students on their progress 

 To prepare the content materials for the CLM mobile application 

Project Sustainability 

(Please estimate the amount of recurrent expenditure and describe how you will commit the resources to 

ensure sustainability of the project.  Please put supplementary information (e.g. proof of financial 

support) at appendix.) 

The College is committed to sustaining the project and absorbing the recurrent expenditure involved in 

the related activities after completion of the proposed project. 

 


