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Toys Teach
Dr Muhammad Nazir Amir, a PhD graduate from the National 
Institute of Education (NIE), recently received the President’s 
Award for Teachers 2014 for using creative and innovative 
methods to teach science and design.  By Carol Kraal

T
he Greenview Secondary School teacher of 11 years inspires and captivates his students 
in the Normal Technical (NT) stream by using scientific toys to teach science. This 
unconventional method of play and teach not only motivates students but deepens their 
understanding of principles. Students even get to design their own toys.

“I wanted my students to come to school not just for the sake of attendance or to pass 
examinations, but to truly love the subjects that I teach – which are Science and Design & 
Technology (D&T), and to guide them to showcase their creativity and inventiveness through 
these subjects. This is when I initiated my PhD research study with NIE to explore and develop 
instructional approaches that will work well for my NT students in the teaching and learning of 
science and D&T, and eventually received my PhD in Science Education (Design & Technology 
Education),” Dr Nazir Amir says.

What led you to do a PhD in NIE as a teacher? In what 
discipline did you receive your PhD?

I teach Science and Design & Technology (D&T) to students who 
are placed in the Normal Technical (NT) stream in Greenview 
Secondary School, Singapore. These students are often viewed 
as those who are academically-less inclined because they have 
not done well in their Primary School Leaving Examinations 
(PSLE). When I first started teaching, I noticed that several 
stepped-through experiments in science did not necessarily 
motivate my NT students intrinsically, despite offering 
them a hands-on approach in learning.  A number of these 
experiments also provided little opportunity for my NT students 
to put their imaginative and inventive skills to good use. This is 
when I initiated my PhD research study with NIE to explore and 
develop instructional approaches that will work well for my NT 
students in the teaching and learning of science and D&T, and 
eventually received my PhD in Science Education (Design & 
Technology Education).

What can you say about your course for the doctoral 
programme at NIE? 

I had an enriching learning journey going through the doctoral 
programme in NIE. Completing my PhD research studies 
under the wonderful supervision of Associate Professor R. 
Subramaniam from the Natural Sciences and Science Education 
(NSSE) Academic Group has allowed me to realise how I can 
be a good teacher through doing classroom research. Gaining 
knowledge and skills in doing classroom research has also 
helped me develop solutions to plug gaps in instructional 
approaches that I find in my own teaching practices.

How has the NIE course helped you as an educator?

Doing research in NIE has allowed me to explore, identify 
and develop teaching strategies that work well for my 
students. Being a teacher-researcher (doing research while 
teaching) also led me to improve my teaching craft, which in 

turn had a positive effect on my students’ learning. I’ve also 
developed skills to share my research work at international 
platforms. I’ve made use of these skills to share my teaching 
strategies (that I developed through my research) through 
conducting workshops for fellow teachers, presenting papers 
at international conferences and getting my work published in 
peer-reviewed international journals and book chapters. I found 
this an effective way to share my instructional approaches and 
findings with the wider education community.
 

Can you give an example of teaching science through 
‘toys’, and how does this instil confidence and self 
esteem in your students?

A way I present science content and foster inventiveness 
amongst my NT students is by getting them engaged in design-
based science activities such as designing and fabricating 
science-based toys. This approach taps upon the preferred 
learning styles of the students and the appeal factors that are 
in the activities to generate their interest in learning science. 
Along the process of designing and making these toys, 
opportunities often arise for me to guide them to make creative 
use of science principles so as  to add value to the functionality 
and context of their toys.

An example of a design-based science activity that I 
have developed is the toy story-telling project, which has 
consciously been developed to be values-driven and is used as 
a Community Involvement Project (CIP) for my secondary two 
NT students (14 years of age). This project aims to promote in 
them a consciousness of community needs, while at the same 
time allowing them to pick up content in physics and showcase 
their creativity through knowledge from physics. The project 
requires the students to design and produce science-based 
toys that have to work on physics principles, and suitable to 
be used as story-telling aids for younger children (3-12 years 
of age) who are  less fortunate than them, such as those 
who are intellectually disabled in MINDS (Movement for the 
Intellectually Disabled of Singapore) and in the orphanages.
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This project created an opportunity for me to link with other 
subject teachers so that these students would be able to 
pick up knowledge and skills from other subjects to pursue 
the design task given to them. For example, to complete the 
project, students have to pick up language, narration and 
dramatization skills in English Language lessons so that they 
can tell their stories well; they would also have to create props 
in Art lessons, and also prepare PowerPoint presentation 
slides in Computer Applications (CPA) lessons so that they can 
enhance their presentation of the stories. In addition, the school 
values are consciously reinforced through this project: students 
learnt respect for themselves and others; they are trained to 
be resourceful by making use of recycled materials to fabricate 
their toys; they are taught to be responsible for the care of 
their own design portfolios and toys; and they learn important 
lessons about resilience. There are many occasions when they 
would not be able to get their prototypes working well in the 
initial stages, but are encouraged not to give up easily.

I recalled earlier this year how one group of students designed 
a simple toy tower that used a small pulley system and a 
magnet to lift a prince up to Rapunzel’s room at the top of the 
tower. Through the toy story-telling project, I observed that my 
students exhibited high levels of enthusiasm and engagement 
in their learning. The positive feedback from the young children 
and their teachers on the efforts of my NT students in being 
able to showcase their creativity in science and the other 
subjects for a good cause contributed to a sense of self-worth 
and heightened self-esteem amongst them.

What advice do you have for someone who wants to 
pursue a PhD course at NIE?

I will share some thoughts on a few factors that influenced my 
choice to pursue my PhD in NIE: 

(i) Find out if your potential supervisor’s area of research  
 (or yours) is something that you are passionate about. I am 
 very blessed to have met my supervisor who amazed me  
 with his self-made science toys and science demonstrations  
 that I found would be of much help for my NT students –  
 and it did! I’ve been groomed by him to come up with my 
 own set of toys and accompanying instructional  
 approaches that work for my students.

(ii) As my PhD was very much involved in the teaching of my 
 subjects to NT students, it mattered to me that my 
 supervisor was not only familiar with my teaching subjects 
 but also had background knowledge of the students 
 that I dealt with on a daily basis. It also helped that my 
 supervisor was also formerly a teacher in Singapore, and  
 could understand the school system well.

(iii) I am deeply appreciative that my supervisor had a lot of 
 belief in my own academic and research potential. This 
 led to him providing me with lots of ideas and opportunities  
 for me to grow as a teacher-researcher, such as 
 encouraging me to present papers at international   
 conferences and getting publications in peer-reviewed 
 international journals and book chapters.

(iv) NIE is located in the same country that I teach in - this helps  
 in that I can communicate with my PhD supervisor on a  
 regular basis, and work with him to share our research  
 findings to educators in Singapore and overseas.

All in all, I find that NIE is a good institute for Singapore 
teachers who want to pursue a PhD in the various areas of 
education.

And what advice do you have for someone who wants 
to be a teacher and educator?

Go for it if you have the passion. Having said that, do find ways 
to keep your passion in teaching. For example, I find myself 
to be on the constant lookout for teaching strategies that will 
get my NT students excited about learning science and D&T, 
be it through getting them to invent physics-based toys or in 
showing them ‘magical’ demonstrations that work on scientific 
principles. Their smiles and positive feedback spur me on to do 
more for them. So keep yourself motivated by doing something 
that appeals to you in relation to your teaching practice as you 
carry on your teaching journey! 


