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Abstract 

Problem-Based Learning the 4 Core Areas (PBL4C) promotes the 

learning of the core area of values besides the areas of multi-

disciplinary content knowledge, multi-dimensional skills and 

appropriate thinking in the mathematics and science classrooms. In 

PBL4C, students learn and use universal peace values in decision-

making in solving context problems. In this paper, we present a 

PBL4C context problem themed in the Southeast Asian region, 

promoting student creative thoughts in building a new island nation 

born as a result of changes to the earth. It explores the values, 

thoughts and their application of content knowledge and skills in 

building a new nation. Amongst others, we found cooperative spirit, 

which is essential in a problem-based lesson, is but a pseudo value, 

not a real value, as commonly thought. We also found patriotism 

should be rightly instilled in all nation citizens but still, it is not good 

enough. This paper explores further the effects of critical thinking, 

which is commonly thought as a highly valued higher order thinking 

skill. Is it? 
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For Conference Sub-theme 

I. Concepts and context of creativity and entrepreneurship in the 21
st
 century 

 Identifying values, aspirations, knowledge, competencies and skills for creativity and 

entrepreneurship  

 

Introduction 

Problem-Based Learning (PBL) nurtures valuable creativity and entrepreneurship. In 

the Southeast Asian Ministers of Education Organisation’s Regional Centre for Education in 

Science and Mathematics (SEAMEO RECSAM), courses are designed to enhance higher 

order thinking skills especially in creativeness and innovativeness. These courses comprised 

the regular courses that are designed for the 11 SEAMEO member countries and the 

customised courses that are tailored for educational and related organizations from the 

SEAMEO region, Colombo Plan member countries and some African countries sponsored by 

the Japanese International Cooperation Agency (JICA). Most of these courses are sponsored 

by the Malaysian Government under the Malaysia Technical Cooperation Programme. 

RECSAM courses are catered for trained educators searching for better pedagogical content 

knowledge, more innovative strategies and emerging ways for more effective delivery of 
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mathematical and scientific content and understanding. One of the strategies that these 

educators are exposed to is the PBL4C (Teoh, Preechaporn & Leong, 2010) in the search of 

excellence in mathematics and science education. 

 

Problem-Based Learning the 4 Core Areas 

Problem-Based Learning the 4 Core Areas (PBL4C) is designed to incorporate the 

learning and application of multidisciplinary content knowledge, multidimensional skills, 

appropriate thinking and universal harmonious values in the mathematics and science 

classrooms. The PBL4C model conceived here in RECSAM in 2008 in mathematics 

education, is still being developed and improved, and has been implemented in the various 

courses that were conducted. Lately it has expanded and applied successfully in science 

education.  

The Problem-Based Learning the 4 Core Areas (PBL4C) model integrates the various 

processes found in other PBL models. Among the processes used in PBL strategies are: 

identifying the problem; gathering the information given unique to the problem; procuring 

extra information in the view of finding a solution to the problem; generating possible 

solutions; communicating, accommodating, selecting and executing the best solution, and 

finally making a presentation of the solution (Finkle & Torp, 1995; Lambros, 2002; Wee, 

2004). In the PBL4C model, the process of exchanging and sharing of meaningful moments 

experienced during lessons is increasingly found to be powerful inspirations that can make a 

difference in one’s life, both the learner’s and the facilitator’s. There is a choice of self, peer, 

facilitator and even team leader evaluations that can be carried out. PBL4C lessons use 

realistic context problems. Scenarios are introduced at different junctures as the lessons 

proceed. A scenario is a unique component of PBL that is especially suited to introduce 

change, and thereby good opportunity on its management. We find this to be pertinent as Lao 

Tzu was quoted to have mentioned that change is the only constant in the world, and it can be 

markedly observed to be true. Appropriate management of change is by no means an inborn 

skill but that needs knowledge, observation, communication, accommodation, personal 

practice and evaluations. 

In some of the latest courses conducted in RECSAM, PBL4C was introduced using 

local and global themes. Local themes involve the introduction of contexts focusing on issues 

and environment nearer to the learner like the learner’s circle of friends, family, school and 

community expanding to national contexts. Global themes involve national contexts that can 

be expanded to cover the neighbouring countries and beyond. The lines separating these 

themes are however not static as they can cross over each other. Local themes sometimes 

may also involve global issues, and vice versa because in PBL4C learners are empowered to 

chart their own hypothetical learning trajectories (Simon, 1995). In this paper, we are 

presenting a global peace theme context entitled ‘Nurturing Creativity in Building a New 

Island Nation in Southeast Asia using PBL4C.’ 

 

Global Peace Theme: 

Nurturing Creativity in Building a New Island Nation in Southeast Asia using PBL4C 

 

Context 

A new island the size of Penang has emerged from the South China Sea as a result of changes 

to the earth. You are the founders of the newest island nation in this 21
st
 Century. As the 

leaders of your nation, you are responsible as a team to plan, design and develop your 

beloved country making its development sustainable in all its glory for the rest of the world 

to model.  
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Scenario 1 

Being the new nation’s founders, build a 3-D model of your visionary capital city for 

sustainable & responsible living of your beloved fellow citizens. State your reasons for 

having such plans. These reasons may one day form the framework of your country’s 

constitution. 

Scenario 2 

If one of the structures you built is the size of the building block you are now in, draw a map 

of the capital city of your country on a piece of mahjong paper, according to scale. 

Calculate the actual build-up areas of these structures. Label the measurements accordingly 

on the map. Showcase your model city to your visiting foreign delegations. 

Scenario 3 

Evaluate each other’s plan of a model country bearing in mind local & global sustainable and 

responsible development using the assessment form given to you. 

Scenario 4 

Read the instruction carefully on the piece of paper given to you. 

Clarifying the PBL4C Context Problem and Scenarios 

The context problem 
This context capitalises on the phenomenon of change. As a result of changes to the 

earth, in this context the learners are exposed to the possibilities of an island emerging from 

the seas. Usually such phenomena may not be evident or even devoid of in a traditional 

mathematics or science lesson. In this PBL context, a new island emerging from the South 

China Sea will be most meaningful if introduced to learners from the SEAMEO region. We 

have managed to adapt this to PBL4C lessons involving educators from the African countries 

with equally meaningful results when we tweeted slightly the context by replacing the 

location with the South Atlantic Ocean. We have found from the meaningful experience of 

designing and developing learning contexts that the ingenuity and creativeness of the teacher 

designer play a paramount part in presenting real life contexts and most meaningful scenarios 

by tweeting existing contexts. In this sense, PBL4C strategies do not only promote learner 

creativity but the facilitator cum designer can also grow in creativeness with frequent 

practice in using PBL4C. 

The PBL4C context-based learning applied in mathematics education synchronises 

very well with the 3-Stage model of Contextualisation, Decontextualisation and 

Recontextualisation by Holbrook & Rannikmae (2007) although the 3-Stage model 

framework was proposed for enhancing scientific literacy. We have found that this 3-Stage 

model and the PBL4C model can also work not only in mathematics and science but they 

seem to cut across the curriculum because in PBL4C, one of the 4 core areas cover 

multidisciplinary content knowledge when the learners can even take into account history, 

culture, humanity, sociology, and even religious beliefs when decision making is required. 

Learners are intentionally exposed to mutual diversities, practise tolerance leading to 

acceptance of each other. 

 

Scenario 1 

Since this is a lesson in mathematics, this scenario begins with stage 2 of the 3-Stage 

model, by mathematisation of the context. In this decontextualisation stage, learners use 
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various geometrical 3-dimensional objects (Figure 1) to represent the construction of their 

new capital city. Although it may seem that stage 2 evidently occurs here, however learners 

are found to be already applying stage 3: the recontextualisation stage (Holbrook & 

Rannikmae, 2007). This stage already begins when the learners plan and make appropriate 

decisions on what in their minds constitute a sustainable and responsible development for 

their new city. Physical structures are merely representations. Their real meanings will be 

more evident when they present and explain why they have them in the design. As what we 

have found out, all the 3 stages of the 3-Stage model can occur at any time of a PBL4C 

lesson. 

 

  

  
 

Figure 1. Mathematisation of the context: the decontextualisation stage. 

 

Scenario 2 

Further mathematisation of the context happens in Scenario 2 as the learners attempt 

to visualise how their 3D models can be represented on paper as a 2D plan drawing, (Figure 

2). An open scale is set when the learners in the team choose an appropriate structure they 

have just built to represent the actual building block they are now in. With this as reference, 

then they draw a map of the capital city of their country on a piece of paper, according to this 

scale. A high sense of relativity and visualisation can be learnt from this scenario. Orientation 

involving angles may also be the focus of the lesson if intended by the implementer. The 

beautiful thing about learning in context is vertical mathematisation (Treffers, 1987) can 

meaningfully be seen to occur and it happens in realistic environments, devoid of in 

procedural and mechanistic ones which are still very dormant in our classrooms today. This 

voidness inevitably has led, and will continue to lead, to disconnections between real life and 

mathematics. In the course of designing PBL4C contexts, we find that Realistic Mathematics 

Education (RME) principles of didactic phenomenology (Van den Heuvel-Panhuizen, 2003), 
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guided reinvention (Doorman, 2001; Gravenmeijer, 1994) and self-emergent models can also 

be meaningfully incorporated. The hypothetical learning trajectories (Simon, 1995) can fit in 

PBL4C just as well. And we are currently looking into ways on how to make PBL4C lessons 

deeper in content to overcome a general perception that the multidisciplinary feature of PBL 

results in a diluted and superficial learning of the intended content subject. And this 

perception is a great hindrance to the implementation of PBL in the mathematics classroom. 

 

  
  

Figure 2. 2D-3D visualisation and representation of the context. 

 

Depending on what and how deeply the implementer wants the mathematics areas to 

be learnt, the implementer may do some tweeting to the scenario in order to make the topic 

areas prominent. For example, the learners may be required to calculate the built-up area of 

some selected structures, fill up a distance chart by measuring the distances between different 

locations in their cities or to show precision drawing of the structures. 

At the end of this scenario, the learners are required to showcase their model city to 

their foreign delegations coming for a visit. These delegations will comprise the learners 

from the other teams building their own new capital cities who are virtually representatives 

of their neighbouring countries in Southeast Asia. The learners will make their presentations 

for the dignitaries who would ‘fly in’ for the make-belief official visit, (Figure 3). Delegates 

take turns to visit each other’s cities for the state presentation. During their presentation, they 

may be required to introduce their founder roles as the Prime Minister, Minister of 

Sustainable Science, Minister of Entrepreneurship, etc. During this presentation, issues on 

sustainability and mutual responsibility locally and regionally will inevitably arise. Questions 

asked from the delegation can sometimes be very challenging and interesting. We find that in 

the development of learning in a context environment, the depth and width of learning is 
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considerably determined by an implementer’s facilitation skills, knowledge, values, beliefs 

and interests. 

 

  
 

Figure 3. Presenting their beloved cities based on mutual sustainability and responsibility to 

the visiting dignitaries. 

 

Scenario 3 

Each learner is distributed one of the following evaluation forms in Scenario 3. Each 

team members use the same form. The teams using Form 1 will evaluate only the beauty of 

their neighbour’s city whereas the teams using Form 2 will be critical and are asked to find 

flaws and faults with the design they are evaluating. A correlation study can be conducted on 

how these different states of mind can affect how one conducts oneself in the next scenario.  

 

Form 1  

Capital City Evaluation 

A Model City for World Sustainable and Responsible Living. 

It is not easy to be a model city for the world to emulate. Search in detail and list down below 

all the great features of the city that can make the city a model for the world to follow. 

 

Form 2  

Capital City Evaluation 

A Model City for World Sustainable and Responsible Living. 

It is not easy to be a model city for the world to emulate. Search in detail and list down below 

all the faults and weaknesses you can find in the city model. 

 

Scenario 4 

The following instruction is given to each of the participants on a small piece of 

paper.  

 

 

 

 

Follow this instruction precisely.  

You must make sure the city model be pushed down. Tear the map to pieces.  

Your Leader 
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Figure 4 shows the consequences of the action taken by the learners on the 

painstaking and well thought off homes of their neighbours in following the instruction. The 

hesitation and gaiety can be seen reflecting the various types of human characters, beliefs and 

values. The facilitator, however, needs to be very careful in processing the actions, reactions 

or non-actions of the participants. It is because it involves exhibitions of their inner nature, 

any personal visuals recorded have to be made with caution. Sensitivity reigns above all 

research and study. 

However, very deep and meaningful learning can occur in this scenario with the 

facilitating skills of the implementer. We have found that the experience from this scenario 

can be life changing and far reaching because one’s inner heart has been tested and 

challenged. The aspects of universal harmonious values embedded in the EIU framework can 

best be appropriately discussed and processed from direct observations and experience while 

they are still simmering, in situ. Young learners need to be carefully processed in such a 

scenario. They must be led to realise in no uncertain terms that any actions taken by them, 

either instructed or uninstructed, should be guided by harmonious consequences. It can be the 

start of a very meaningful learning in the practice of non-violence.  

 

  
  

Figure 4. Consequences of appropriate and inappropriate thoughts and values. 

Nurturing Creativity from Young using PBL4C in Tweeted Contexts 

Figure 5 below shows young students engaging in various other contexts being nurtured and 

empowered to put their creative thought into action.   

 

 
Engineers at work designing their visionary school  

– solar powered and equipped with a cineplex ! 
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Young architects at work cooperatively PBL4C – learning the realistic world in the 

classroom 

 

Figure 5. Young students nurtured holistically for the realistic world in the classroom  

 

Discussion 

Cooperative and collaborative learning, & Education for Intranational and 

International Understanding (EIU) 

When the learners build their own nations cooperatively as the citizens within the 

same nation they practice patriotism, as a learning experience well intended by the PBL4C 

designer through Scenario 1 to Scenario 2. If they practiced patriotism with much 

cooperation without much argument then national unity can truly be felt among the team 

members. During their presentation to the foreign dignitaries in Scenario 3, the cooperative 

spirits that they have practiced and enhanced during their team work will need to be brought 

to an even higher level to accommodate mutual understanding among neighbouring 

countries, and this higher level is the collaborative spirit. Mutual good to the region need to 

be reflected during the presentation by the learners. With globalization, no nation can survive 

alone. It is essential to have cooperative spirits but in order for any nation to be accepted at 

an international level in the region and beyond, the national presenters will need to convince 

their counterparts of their thoughts that include neighbourliness. These harmonious thoughts 

may even expand to include thoughts of ‘enriching thy neighbours!’  

Learning from a simple PBL4C context can indeed inspire education, particularly in 

mathematics and science.  We have shown that PBL4C can inspire levels well beyond the 

intellectual scope of ordinary academic learning which tend to be usually isolated and 

increasingly found unrealistic and a chore to learn by many students especially in the 

seemingly difficult subject of mathematics and science. Ordinary classroom cooperative and 

collaborative spirit when learnt and practised in a PBL4C context can meaningfully be 

brought to higher fruition in accordance with the spirit of Education for Intranational and 

International Understanding (EIU) under UNESCO’s visionary goal which culminates in the 

building of peace in the minds of men and women. 

PBL4C, critical thinking and observation skills 

We like to take this opportunity to point out the effects of instilling critical thinking 

among students. Critical thinking has become part of a national goal for an increasing 

number of countries in the pursuit of acquiring a higher order thinking skill. As a result, 

critical thinking has now being explicitly stated in their curricula as part of their educational 

goal to be achieved by their citizens. However, we find that critical thinking is not a 

wholesome state of the mind. It is not an appropriate state of mind. When a student is taught 

in class to be critical, the student is taught to criticise. One is systematically taught to look at 
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the faults and weaknesses of things. One may argue that it is good because now we have the 

opportunity to improve on the faults and weaknesses, and thus make changes to enable 

progress in development. However, if one can introspect within oneself, one may notice that 

one’s state of mind is not in a favourable state. One is unduly stressed, in the degree of one’s 

criticalness. And if one is particularly mindful, one will notice that it affects one’s well being 

negatively. 

To support our case, we will like to take you back to Scenario 3 in the above context. 

The learners using Form 2 practise critical thinking. They are observed to have a tendency to 

follow what the destructive instruction tells them to do. People with critical thoughts at the 

moment have a tendency to belittle, remove or get rid of the objects they are critical of 

because in their minds they are faulty. Please bear in mind that the objects here can even 

mean humans beings. It is the start of conflicts which has a tendency to escalate to violence 

and destruction including lives. Please allow us to use the simile of a fire. A critical thought 

just constructed in the mind is like a little fire just ignited. The fire, no matter how small it is, 

has a potential to grow, burn and hurt. Please bear in mind that the fire does not only burn 

others if unleashed. Since the little fire is in the mind, the person harbouring the thought also 

feels the heat as a result of the burning fire.  

This knowledge can be known by using some observations skills which can be 

applied in two ways: observing others and observing oneself. In observing others, a good 

observer can come to know that a learner who has a critical mind undergoes a change in 

verbal tones and physical gestures. It can even evaporate a beautiful smile, at that very 

instant of critical construction. In observing oneself, if an observer is acutely attentive and 

turn the observations inside when an observer is critical, one can observe the heat and 

tightness in the chest and neck, and the muscles in the face extinguishing any glow as a result 

of the arising of a critical thought. The tightness spreads if the critical thoughts keep arising 

fueled by verbal criticism and physical coarseness. Although some may not agree, fervently 

we hope this little experience and sharing will be a start for you to introspect and confirm for 

your own self this universal natural phenomenon. We find it is in line with the UNESCO’s 

four pillars of learning: ‘learning to know’, ‘learning to do’, ‘learning to live together’ and 

‘learning to be’. Everything we learn starts with the core area of content knowledge- to 

know. The ‘learning to do’ in accordance with the nature of critical thinking is a skill that 

needs to be practiced. The ability in accomplishing this skill will enhance living 

harmoniously together, well being with others and with oneself. When one lives naturally 

knowing and accepting the nature of the phenomenon as it really is then one has learnt to be.  

Critiquing is a milder and more appropriate mental state to instill. Critiquing is a 

refined art for developing a more cultured and civilized society. This refined art is manifested 

in speech and physical action as well as in one’s higher thoughts. Teachers could find their 

meaningful and noble role in helping to build a civilization of their country that the world 

could praise in history, not otherwise. By encouraging critiquing, teachers discourage 

potential chaos. We can observe how the increasing number of countries in the world are 

having their citizens living in fears and distrust in street demonstrations by living their 

critical thoughts overblown in little disregard to the harmony of the others just to achieve an 

end, in whatever means. Critiquing takes into consideration the means. We may need to be 

extra careful when educating our young students who will eventually form the type of 

citizens and leaders of our nations. Promoting certain misconceived HOTS like in critical 

thinking, in our views, is not in harmony with the promotion of the type of civilized thought 

that a nation may aspire to inspire in their civilians. 

Many phenomena, like the critical thought, can be truly observed by the mind. 

However the current assessment tools and methodology, both in the field of science and 

education, unfortunately have yet to reach a degree of satisfactory certainty and maturity 

such that they can be empirically measured, much less analysed and concluded. 
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PBL4C, creative thinking and entrepreneurship 

From the sample lesson above, we hope we have successfully elucidated how 

learning in a realistic context environment using Problem-Based Learning the 4 Core Areas 

(PBL4C) can enhance creative thinking and thus open wide the possibility of 

entrepreneurship, best guided by appropriate thoughts and universal peace values. Creativity 

and entrepreneurship can easily turn to become cunningness and dubious schemes if 

conscience is absent. We can never over-emphasise the four core areas involved, working in 

balancing harmony that are not quite found in many other teaching strategies which have 

been used in our classrooms. The four core areas of multidisciplinary content knowledge, 

multidimensional skills, appropriate thoughts, and universal harmonious values (Teoh & 

Preechaporn, 2009) are for the holistic nurturing of creative citizens that will be more 

sustainable and responsible, and also more responsive to change in maintaining a peaceful 

world, within and without. 

Creative entrepreneurship for fulfilling unscrupulous selfish desires cannot be 

sustainable, no matter how much one thinks it can be. Entrepreneurs mostly look forward to 

profits and gains from their creative products or services. Reasonable profits and gains can 

only come with appropriate logical thoughts. Maximising profits and gains defy thoughts on 

sustainability and reasoning. Reasonable profits attract customers. On the other hand, 

enterprises which maximise profits unknowingly chase away customers because customer 

interests will somehow be eroded, sooner or later. In mechanistic classroom mathematics, 

students are taught to find maximum points, never reasonable points. In PBL4C lessons, 

learners are facilitated to find their reasonable points, so that their creative enterprises are 

more sustainable and lasting when launched.  

Identifying & redefining values for creativity and sustaining entrepreneurship 

Values education is not new. We believe it has existed since time immemorial. In the 

present time in school, they are usually taught as a subject in moral, ethics or religious 

classes isolated from other subjects. We truly find values need to be integrated into the 

learning of the other subjects. Many subjects are taught in the classrooms as academic 

subjects, the purpose of which is generally to increase student’s content knowledge, 

unfortunately, for passing examinations. PBL4C strategies are designed to go further than 

just this one core area, balancing the other core areas of skills, appropriate thoughts guided 

by the foundation of values. Getting a high score in moral, ethics or religious examination 

does not truly mean that one is of high moral, ethical or religious because it is mostly on 

theory. On the other hand, the practice of values is all about practical terms of physical, 

verbal and mental actions observed over a considerable period of time for its coherence. In 

RECSAM courses, we sometimes provide a 10-point cultivation list given in the form of a 

Likert scale for the participant’s gradual practice covering these 3 modes of action for the 

whole of the 3- to 4-week course. At the end of the course, they undergo a self assessment. 

An example of the 10 points in compressed format is given below: 

Inculcating and Enhancing Harmonious Values for Effective Learning 

SELF-EVALUATION 

These are some values that we have found to be very effective to foster a healthy 

environment for one’s own as well as other’s learning, anywhere, anytime. 
“I have a warm smile… I have good eye contact… I take time to listen... I make encouraging 

comments... I make sincere responses… I make cheerful responses... I thank people for their help... 

I give useful suggestions... I readily accept difference of opinions from others… I readily accept 

flaws in myself as well as others...” 

Any practice of values is good. However, we find that there are the restricted values 

and the universal values.  Any value less than universal is a pseudo value, or the restricted 

value. Any value is valuable and good but if it is not universal enough then it is still not good 
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enough. To illustrate what is said, let’s take for example the practice of cooperative spirit 

which is very good, even indispensible in any team work environment, but if one does not 

expand the good spirit, it has the inherent potential to lead to conflicts. Take for example, in 

Scenario 3 above, nationalism is good but if the well spirit is restricted and confined, then it 

has the potential for conflicts between nations, even wars on the macro level. On the micro 

level, cooperation within members of the same religions, races, gender, sects, denominators, 

partisans, family is good but if the spirit is not expanded then it has the potential to cause 

disunity, disharmony, problems, worries, unhappiness, lost, pains and hurts. This is a nature 

of universal values: goodness applying to all.  

Real values have a goal, that is, to nurture citizens who are wise, who are able to use 

wise and appropriate considerations, for universal good. In order for values to work, people 

need to have a belief or faith in a basic principle: ‘Do good, begets good. Do bad, begets bad. 

Do good, begets bad not. Do bad, begets good not.’ We find this fundamental principle or 

belief lays the foundation of the practice of values. If a person who does not belief in this 

basic principle, the person may then take the work and practices of values lightly. When we 

categorise values as a belief, they are then just that. A belief is hard to prove, scientifically or 

mathematically. But it can be reasonably observed and experienced. 

For creativity to be sustained in entrepreneurship and enterprises, we are suggesting 

the incorporation of these real values that covers all physical, verbal and mental creations 

which incline towards harmlessness, belief in the sanctity of life, respect for others’ 

possessions- both humans and material, truthfulness and honesty, and avoidance of 

intoxicants like drugs. Starting from the above, other aspects of values can then be further 

expanded and explored. 

The 4 core areas of learning in PBL4C synchronise the head and heart together in 

more balanced harmony of a human. The academic content is about the head: the brain, 

cognition and thinking. The heart is about conscience, values and character. Value without 

content knowledge is blindness. Knowledge without value is dangerous. Knowledge without 

skills is a disability. Sustainable and more lasting entrepreneurship needs creative thoughts 

and knowledge put into actions by skills, much guided by peace values. 

 

Conclusion 

We, in SEAMEO RECSAM, are beyond enhancing mathematics and science 

education in the region. We do not forget that the learning of mathematics and science have 

to be ultimately applied for sustainably fostering a peaceful and harmonious living among 

citizens within and between the countries in the region, developing it beyond and sustaining 

it, well within its original charter of establishment. Anything less than this is not good 

enough. 
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