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Development Science and 
Curriculum Modules for the 21st Century: 

The 

Toh Kok Aun 
Principal Investigator 

research study, the Development of Science 
and Mathematics for the 21st 
Century, or Project for short, involves the 
study of the pedagogical implications 
for development in Singapore. There 
are five within the ambit of Project 

with each involved in the development 
and of different mate-
rials for schools or junior colleges. At the same 
time the are studying the efficacy and fea-
sibility of introducing these materials into the 

Using an emergent research design, a number 
of research questions evolved as being pedagogi-
cally important for curriculum development and 
implementation, and these in led to some of 
the findings emerging from the study. An 
eclectic approach usingdifferent methodswasem-
ployed to obtain the necessary data to address the 
research questions, and these observa-
tion notes,artifacts, field notes, dialogue sessions, 
teacherand student Together they 
provided a rich source of detailed information 
about whatwent onin the classroom, the impact of 

modules on student and the extent to 
which thestudentswere empowered in their own 
learning. 

To increase the trustworthiness of these re-
search data, all the research questions were exam-
ined by than one technique to provide for 
validation of the findings through triangulation. 
The process also the 
probability that the emergent assertions/f 
were consistent with the variety of data sources, 
thusincreasing their reliability. As a way of 

and conveyingthe outcomes from the 
multiple data sources, the data base was 
into clustersof major Thefollowingare 
some of the assertions that are from the 
study. 

ASSERTION1 
Teacher beliefs and the overhang of examinations 

exert a on practices. 

ASSERTION2 
The hands-on practical of curriculum 

facilitates by teachers to a shift 
of orientation from to transaction. 

3 

The active engagement by students 
 the hands-
on practical sessionsis major indicatorof student 
learning. . 

Several of our findings from this study have 
implications for efforts. Firstly, 
intended changes in teacher actions need to take 
into account not the intended behaviours of 

teachers, but also the existing beliefs which legit-
imize those When teacher beliefs are 

with requirements imposed exter-
nally, they can act as restraints to change. Sec-
ondly, changes in classroom practicesby teachers 
can beexpected either through a 

to change, or the mediation the 
actions of such as their students. In this 
study thiswasseenin the over of teach-
ers to the pedagogical advantages of moving 
away the transmission-oriented approach to 

and The high level of student 
involvement and during the study was 
something the teachers saw for themselves. They 
were thus able to seetheneed for them to shift to-
wards a transaction-oriented approach. This is 

significant for those teachers who had 
taught for more than two decades using the trans-
mission mode, but are now prepared to make a 
switch to the transaction modeof teaching. 

This study shows that a transaction-oriented 
approach with attendant empowerment of stu-
dents to takecharge of their learning, is superior to 
the transmission-oriented approach. The former 

providesa teaching-learningsituationwhich 
is more enduring than the latter. study has 
also shown that the best way to help students to 
see and talk in the ways of scientific 
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