
USING  
PROJECT-BASED ONLINE LEARNING  
FOR SUSTAINABILITY EDUCATION  



Singapore’s  
Economic & 

Technological 
Developments 

Scene Setting - Context 

5 Polytechnics 
~ 70,000 students 
>35 Diplomas each 

Continuing Education 

Practice-based Learning 
Applied Learning, Projects, 

Internships 

Sectorial Industry-based 
Curriculum 



Scene Setting - Definitions 

Buck Institute of Education 
 

Project-based learning 
is a teaching method, in which 
students gain knowledge and 
skills by working for an extended 
period of time to investigate and 
respond to a complex question, 
problem, or challenge.  

http://bie.org/resources  



Scene Setting - Definitions 
Decade of Education for Sustainable 
Development (2005 to 2014) -  lead 
agency,  UNESCO  

Higher Education Sustainability 
Initiative (HESI) was created 
through a partnership of UN 
entities - UNESCO, UN-DESA, 
UNEP, Global Compact, and UNU 

http://www.unesco.org/education/tlsf/mods/theme_a/
interact/mod02task04/mod02task04.htm  

Multiple Definitions due to 
Different Dimensions 





Sidetrack - Resource 

http://www.unesco.org/education/tlsf/  



RATIONALE 

Education for Sustainability 
requires: 
 
•  Multi-disciplinary approach 
•  Participatory learning  
•  High orders of thinking 

Project-based Learning  
requires: 
 
•  Challenging question 
•  Sustained inquiry 
•  Critique & Revision, Reflection 

If Project-based Learning goes 
Online, can it extend learning 

about sustainability? 

Can technology use lead to more 
socially aware and responsible 

learners? 



Research Questions 

Can project-based online learning be utilised to help 
learners gain the tenets espoused by an education 
for sustainability vis-à-vis the frequently used case 
study approach?  
 
Can the project-based learning approach, which is 
by nature, collaborative and experiential, result in 
social capital that successfully transforms into 
learning about social equity? 



Study Design 

31 Students 
•  15 Face-to-face Tutorials 
•  Elearning 
•  Case studies  
•  End-of-Course Project (6 groups) 

30 students (6 groups) 
•  8 Face-to-face Tutorials 
•  7 Online Consultations 
•  Project-based Online Learning 
•  End-of-Course Project 

61 Year 2 Business Students taking the Corporate Social Responsibility 
(CSR) Elective or involved in CSR activities 

Pre-survey (April), Mid-point survey (June), Post-survey (August) 

Sustainability 
Knowledge 

Sustainability  
Actions 

Learning  
Experience 



Case Studies 



PBOL 

Use of Achievement Badges 



PBOL Digital Tools 

-  Blackboard 
-  Blogs 
-  Journals 
-  Assignments 
-  Surveys & Tests 
-  Achievement Badges 

-  Google Docs, Slides 
-  Microsoft Word Online, PowerPoint Online 
 
-  Abode Connect 
-  Google Hangout 



Interim 
Findings 

Sustainability Knowledge 

Category Topic Qxn 
Count 

(1 mark) 

CS  
(n= 31) 

PBOL 
(n=30) 

Mean Mean 

Score NS Score NS 

Founding 
Principles 

Basic Definitions 2 0.78 7 0.66 9 

Basic Concepts 2 0.76 3 0.67 8 

Environment Biodiversity 2 0.61 8 0.54 11 

Climate 2 1.42 0 1.32 2 

Pollution 2 1.14 3 1.01 4 

Resource 2 1.24 2 1.09 6 

Social Rights 2 0.99 9 0.81 9 

Healthcare 2 1.37 6 1.21 7 

Community 2 1.66 0 1.53 1 

Poverty 2 1.24 0 1.21 1 

Economy Growth 2 1.23 0 1.24 1 

Green Economy 2 0.55 16 0.65 17 

Corruption 2 0.71 4 0.78 2 

Pre-survey 
 
MCQ  
 
26 Questions 
 
NS – Not Sure 
 
No Googling allowed 



Interim 
Findings 

Sustainability Actions 

Actions CS  
(n= 31) 

PBOL (n=30) 

Count 
% 

Mean 
Freq. 

Count 
% 

Mean 
Freq. 

Recycled 45% 6 53% 7 

Refused Plastic  
(Bags and Bottles) 

90% 16 93% 12 

Meatless, Vegetarian Meals 6% 90 3% 90 

Took Cold Showers 16% 37 20% 45 

Set AC to 25 °C 16% 34 17% 37 

Spoke up to defend someone 48% 5 33% 7 

Lied (proxy for antisocial behaviour) 77% 12 67% 9 

Volunteered or Donated 32% 3 23% 6 

Takeaways (proxy for wastefulness) 90% 12 83% 21 

Pre-survey 
 
Last Month 
 
Yes/No 
 
If yes, estimate how 
many times 
 
 



Interim 
Findings 

Sustainability Knowledge 
Category Topic CS (n= 31) PBOL (n=30) 

Mean Delta Mean Delta 

Score NS Score NS 

Founding Principles Basic Definitions 1.33 0 28% 1.24 0 29% 

Basic Concepts 1.46 0 35% 1.33 0 33% 

Environment Biodiversity 1.11 5 25% 1.05 4 26% 

Climate 1.51 0 5% 1.6 2 14% 

Pollution 1.19 3 3% 1.24 1 12% 

Resource 1.31 4 4% 1.41 0 16% 

Social Rights 1.11 4 6% 1.11 3 15% 

Healthcare 1.41 0 2% 1.33 0 6% 

Community 1.65 1 -1% 1.66 0 6% 

Poverty 1.26 1 1% 1.34 1 7% 

Economy Growth 1.33 2 5% 1.41 1 9% 

Green Economy 1 4 23% 1.18 2 27% 

Corruption 1.25 3 27% 1.19 2 21% 

Mid-point  
Survey 
 
MCQ  
 
26 Questions 
 
Different, Deeper 
Questions 
 
NS – Not Sure 



Interim 
Findings 

Sustainability Actions 

Actions CS  
(n= 31) 

PBOL  
(n=30) 

Count 
% 

Mean 
Freq. 

Delta Count 
% 

Mean 
Freq. 

Delta 

Recycled 53% 7 8% 55% 13 2% 

Refused Plastic  
(Bags and Bottles) 

93% 21 3% 94% 14 1% 

Meatless, Vegetarian Meals 13% 74 7% 23% 67 20% 

Took Cold Showers 21% 23 5% 32% 33 12% 

Set AC to 25 °C 22% 37 6% 61% 37 44% 

Spoke up to defend someone 51% 11 3% 45% 7 12% 

Lied (proxy for antisocial behaviour) 64% 6 -13% 58% 9 -9% 

Volunteered or Donated 34% 2 2% 29% 6 6% 

Takeaways (proxy for wastefulness) 75% 8 -15% 39% 21 -44% 

Mid-point 
Survey 
 
Last Month 
 
Yes/No 
 
If yes, estimate how 
many times 
 
 



Interim 
Findings 

Learning Experience 

Category Topic CS  
(n= 31) 

PBOL 
(n=30) 

Mean Mean 

Knowledge 
Gain 

My knowledge about sustainability has increased. 5.12 5.12 

The learning activities helped me learn topics quicker. 4.61 4.45 

I have a deeper understanding about sustainability. 3.78 4.42 

Collaborative 
Outcomes 

My group had numerous discussions about our project. 3.98 4.61 

My group challenged each other to do more. 4.51 4.64 

My group discussions helped me understand more.  4.36 5.33 

My group produced work I am proud of. 3.36 4.87 

Critique I learned how to speak up and be heard. 3.78 4.12 

I respected ideas and contributions from others. 4.33 4.59 

I gave constructive feedback. 3.82 4.33 

Reflective 
Practice 

The learning activities made me more conscious about my 
actions. 

4.33 4.67 

I am more involved in contributing to the community and 
the environment 

3.81 4.29 

I know what my values are and I act on them. 4.76 5.01 

Mid-point  
Survey 
 
Likert Scale 
(1 – disagree > 6 – Agree)  



Post-Survey  

To be conducted in August 
 
 

The Sustainability Test  



Sustainability Literacy Test  

http://www.sulite.org/  



Interim Analysis 

-  PBOL is just as effective 
-  PBOL is more engaging 
-  PBOL encourages prosocial action 

-  PBOL was preferred by academically weaker students 
-  PBOL may be less preferred by academically stronger 

students 
-  PBOL helped academically weaker students do better 
-  Suggests that PBOL could be a equaliser 


