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SCIENCE AND TECHNOLOGY IN SINGAPORE: THE MINDSET OF THE ENGINEERING 
UNDERGRADUATE
by Dr Goh Chor Boon, Division of History, National Institute of 
Education, Nanyang Technological University, Singapore

The issue of science, technology and economic development has become of 
 increased importance because of two technological trends: the growing 
 concern and expenditure on research and development given by national 
 governments and the rapidly expanding cross-border flows of technology. 
  Indeed, one of the most significant phenomena affecting existing 
 patterns of trade and economic relations has been the "globalisation of 
 technology" and the challenge it created for the newly-industrialising 
 economies (NIEs). Korea and Taiwan have shown that they can transform 
 new technologies into new products and processes faster than some of 
 the more technologically advanced Western economies.  Singapore, like 
 the Asian NIEs, is also in the race towards upgrading its level of 
 technological sophistication and capability.  Hence, in recent years, 
 the Singapore Government mounted a concerted effort towards developing 
 strategies designed to promote the growth of research and development 
 (R&D) activities.  

This short paper examines one critical factor which can either inhibit 
 or accelerate Singapore's quest for technological excellence, 
 especially in the development of indigenous technological innovations.  
 This is the perception of engineering undergraduates towards science 
 and technology (S&T) and their likely involvement in research and 
 development. The discussion is based on the findings of a questionnaire 
 survey of 347 engineering undergraduates.i With some modifications, the 
 questionnaire was also administered to 56 professional engineers and 
 technologists.  Hence, a number of the tables below are presented with 
 responses from both sampled groups.  This provides a comparative 
 perspective between two cohorts of different age groups in the same 
 disciplinary field but essentially different in terms of working 
 experience. Wherever necessary, they are supplemented by oral evidence 
 obtained from case-interviews of scientists, research engineers and 
 administrators who are intimately connected with the development of 
 science and technology in Singapore.  

Perceptions Towards Science and Technology 

Table 1 probes the engineers' and undergraduates' perceptions of S&T 
 and their development in Singapore.  An overwhelming majority of the 
 respondents from both groups strongly agreed or agreed to the statement 
 that "Progress in science and technology will make a significant 
 improvement to the quality of life".  Similarly, 95% of both groups 
 agreed to the statement that "Technological innovation is vital to 
 Singapore's economic competitiveness".  Technology was also seen as an 
 effective way to overcome the labour shortage in Singapore, with 73% of 



 the surveyed engineers strongly agreeing or agreeing to the statement, 
 and 81% of the engineering students holding similar views.  Thus, taken 
 together, the responses signalled a positive attitude of the engineers 
 and engineering undergraduates towards the place of S&T in Singapore's 
 economic and social development. The majority of the respondents also 
 agreed that R&D activity is largely carried out in multinational 
 corporations.  On the issue of whether Singapore has "successfully 
 leapfrogged from a trading nation to a technologically innovative 
 nation, only 51% of the engineering undergraduates felt that this was 
 achieved.  Interestingly, the percentage of the engineers and 
 technologists strongly agreeing or agreeing with the statement was not 
 much higher, only 57%.  This is despite of their professional 
 experiences and years of exposure to technological changes in 

 Singapore. 
Table 1Percentage of Total Sample of Engineers and Engineering 
Undergraduates who rated the following statements on Science and 
Technology in Singapore as "Strongly Agree" or "Agree".

To provide an insight of how the engineers and undergraduates viewed 
 the role of the Government in the development of S&T in Singapore, some 
 statements were provided and the responses shown in Table 2.

Table 2Percentage of Total Sample of Engineers and Engineering 
Undergraduates who rated following statements on the Role on the 
Government  in Science and Technology as "Strongly Agree" or "Agree".

The general impression provided by the responses in Table 2 is that, 
while it was accepted that the Government does provide a lending hand, 
the "top-down" approach of the Government on the development of S&T in 
Singapore was not regarded favourably by the respondents.  Slightly 
more than 50% of the professional engineers felt that the Government 
has created schemes to help local inventors.  (This statement was not 
given to the engineering undergraduates cohort because it was assumed 
that, by local standards, very few students would have the time and the 
capital to be involved in invention.)  Although a relatively small 
percentage felt that bureaucratic control can promote creativity and 
innovativeness, it is interesting to note that, given the highly 
pervasive role of technocrats running the city-state, only 14% and 10% 
of the engineers and engineering undergraduates respectively claimed 
that Singapore's politicians and technocrats are experts in the field 
of S&T.  On the issue of public
awareness of a S&T policy, 41% of the engineers felt that such an 
awareness has been created, whereas only 23% of the undergraduates held 



similar views.  A higher percentage (54%) of engineers strongly agreed 
or agreed that the Government has a continuing programme to educate the 
public on the benefits of S&T; the corresponding percentage for the 
engineering undergraduates was 43%.  

The respondents were also asked to provide their views on areas 
 concerning academic science research culture and scientific career.  
 The responses are presented in Table 3.

Table 3Percentage of Total Sample of Engineers and Engineering 
Undergraduates who rated the following statements on University 
Research Culture and Scientific Career as "Strongly Agree" or "Agree".

Only about half of the respondents supported the statement that 
"Foreign scientists are contributing to Singapore's effort to be 
technologically self-reliant".  Perhaps this is an indication that 
foreign expatriates, as a group, are coming under greater scrutiny by 
their Singapore counterparts, especially in professional occupations.  
Again, only about 40% of both groups, who have first-hand knowledge of 
the university or polytechnic culture, felt that tertiary institutions 
in Singapore possess an environment conducive for invention and 
innovation.  Responses to the last two statements - "Young science and 
engineering graduates are attracted to non-scientific occupations" and 
"Young graduates are attracted to research and teaching appointments in 

universities and polytechnics" - show that within the sample 
population, there is convergence of thinking about the career 
directions of young Singaporeans.  Generally, young graduates in S&T 
would avoid employment in tertiary institutions and seek non-scientific 
and non-engineering related occupations if given the opportunity.

Cultural Values and R&D

One major objective of the questionnaire was to obtain information on 
 the linkage between the Singapore's cultural system, in terms of its 
 ideational and behaviourial traits, and science and technology.  The 
 engineers and engineering undergraduates were asked to response to 
 fourteen reversed or negative statements on the cultural values and 
 attitudes of Singaporeans.  The feedback is shown in Table 4.

Table 4Percentage of Total Sample of Engineers and Engineering 
Undergraduates who rated the following negative statements on the 
Cultural Values and Attitudes of Singaporeans as "Strongly Agree" or 
"Agree".



Undoubtedly, money was seen as the prime factor in determining many 
 facets of living amongst Singaporeans.  Both groups of respondents 
 overwhelmingly agreed that "Time is Money" - 91% of the older, more 
 experienced group as compared to 80% of the younger Singaporeans.  
 Related to this widespread belief was the prevalence of the social 
 "disease" of job-hopping.  88% of the engineers attested to this 
 attitude amongst Singaporeans who would job-hop for a few dollars more. 
 The relatively low percentage (56%) on the part of the undergraduates 
 who strongly agreed or agreed to this attitude could be due to the fact 
 that they have yet to venture into the working society.  Hence, the 
 danger of low technological mastery of skills and knowledge of 
 Singaporeans is more real than apparent.  

Another cultural trait ranked high by both groups is the general 
 reluctance of Singaporeans to take risk involved in technological 
 entrepreneurship.  88% of the engineers and 76% of the undergraduates 
 strongly agreed or agreed with this perception.  Two other statements - 
 "Believe in the practice that it is better to work on something which 
 has the backing of the Government and which can guarantee some gains" 
 and "Herd mentality, that is, to wait until someone has done it before 
 joining in" - also received high agreement from both groups.  79% of 
 the engineers and 65 % of the undergraduates strongly agreed or agreed 
 with the first statement and 77% of the engineers and 66% of the 
 undergraduates strongly agreed or agreed with the second statement.  
 Thus, collectively, the risk-aversion attitude, the "play-safe" 
 attitude, and the herd mentality are obvious reflection of the kiasu 
 ethos so often associated with the Singapore society.ii

The respondents were also asked to give their views concerning R&D. For 
 the experienced engineers, 72% said that "A Career in R&D does not make 
 much money", as compared to only 49% of the undergraduates.  Aside from 
 this disparity, the rest of the statements on R&D received fairly 
 similar responses.  66% of the engineers and 57% of the undergraduates 
 felt that Singaporeans lack the patience to perform R&D activities.  
 68% of the engineers and 60% of the undergraduates agreed that 
 Singaporeans lack the creativity for R&D work.  As to the statement 
 that "A Career in R&D lacks status", both groups registered low 
 agreement - 48% of the engineers and 43% of the undergraduates 

 respectively.  Taken together, the responses to the four statements on 
 R&D seemed to indicate that, within the surveyed population, although 
 R&D is not entirely an obnoxious field, the qualities, such as 
 patience, creativity, and interest, essential for such work, are found 
 wanting.

Are the affluent young Singaporeans getting too lazy for the hard work 



 which a career in engineering and science demand?  Again for the more 
 experienced and older group, 70% of the surveyed engineers strongly 
 agreed or agreed that this was the case.  On the other hand, only 49% 
 of the young undergraduates felt likewise.  Besides indicating the 
 possible impact of the age- or generation-gap, the disparity in 
 responses hints of a possible negative change in work ethics and 
 attitude of young engineers in time.  A slight majority of the 
 engineers felt that Singaporeans are too practical-minded to spend time 
 trying to invent something (63%), and they lack the desire to find out 
 how and why things work (58%). Correspondingly, 66% and 55% 
 respectively of the undergraduates agreed to both statements.

Finally, two other statements also received rather close responses from 
 both groups.  64% of the engineers believed that Singaporeans have "no 
 real interest in science even though they were from the 
 science-stream"; 68% of the students (practically all were from the 
 science-stream) felt the same way.  The statement, "Lack of pride in 
 work" received relatively low scores from both groups - 46% of the 
 engineers and 30% of the undergraduates respectively.  

Would the engineering undergraduates consider taking up a full-time job 
 in R&D or would they consider working in a totally non-engineering 
 related field?  Written responses to the two separate questions provide 
 a deeper insight into their attitudes and values towards S&T.  42% or 
 145 of the engineering undergraduates indicated that they had no 
 intention of taking up R&D as a career.  The reasons, given by 132 of 
 them, are analysed in Table 5.

Table 5Analysis of Factors cited by Engineering Undergraduates who do 
not intend to pursue a career in R&D

FACTORS                 No. of Times Cited   %
Lack of Personal Interest      43          32.6
Lack of monetary rewards       25          18.9
R&D is too time-consuming      13           9.8
Lack of personal creativity    12           9.2
Lack of Promotion Prospects    10           7.5
R&D is too stressful           10           7.5
Lack of status/recognition      8           6.1
Lack of environment for R&D     6           4.6
Too much uncertainty            5           3.8

A relatively high percentage of the engineering undergraduates 
 responded positively to the possibility of working full-time in R&D.  
 The majority of the respondents are in the field of computer 
 engineering which is currently enjoying high demand due to the 
 Government's effort to transform the city-state into a 
 super-information highway in telecommunications and business-linked 



 information technology (IT).  Thus, the demand for both software and 
 hardware computer engineers has been and is high.  But despite the 
 heavy promotion of the IT industry (especially with the visit by 
 Microsoft's Bill Gates in Singapore in March 1995), slightly more than 
 50% of the students felt that personal interests and monetary rewards 

 are the two main factors which influenced their decision to leave aside 
 the option of working in an R&D environment. The rest of the factors 
 cited concerned the "negative" nature of R&D work.  The students' 
 attitude towards R&D and its development in Singapore is shown by some 
 of the comments they gave:

*It is a long-term commitment which does not guarantee profitable 
returns, especially in Singapore.

*Money is not good, and not possible in Singapore.  Need to be more 
pragmatic.

*Not "realistic" in Singapore

*Slow career advancement.  Fixed salary and sometime less. Too much 
self-sacrifice while others are enjoying.  
*No pride or money in R&D.  Also too much time is spent in R&D; 
over-time is anticipated.  Pay is less than workload.

*R&D work is very tough; may not see results.  I prefer something that 
can see results.

*I will only work for a few years in R&D and after that proceed to 
business or management post mainly because of monetary rewards; not so 
attractive in R&D.

*It requires "super-high" mental and physical power.

*Because it is idealistic. Some places just waste tax-payers money; 
instead of working on real-time problems.  They do not have objectives.

*Singapore does not have a conducive environment and culture.  Also, 
the government support is only lukewarm.

*Too much emphasis on results and deadlines.  Not much support from 
public and private sectors.

Case-interviews with twenty-eight prominent scientists and research 
 engineers in the public and private sectors also provide an additional 
 perspective on the interest of young engineers in R&D.  A sample 
 indication of their feedback is given here. One senior researcher in 
 semiconductors attributed the lack of interest in R&D amongst young 
 engineers to complacency, reinforced by an equally strong sense of 



 disinterest on the part of the management.  Another researcher in a 
 Dutch manufacturing concern reaffirmed this perception when he claimed 
 that within his group of about fifty engineers in his R&D department, 
 only one has shown tremendous interest in R&D work.  He lamented that, 
 while engineers of his generation show more loyalty and commitment to 
 their employers, the young engineers today lack the drive and the 
 willingness to work hard.  His feelings were shared by a U.S.-trained 
 research scientist based at the Science Park.  A majority of his 
 research engineers work strictly to the daily official hours.  He added 
 that only after two years of working with the company they are prepared 
 to either move into managerial positions or, believing that they have 
 mastered the skills, job-hop into another engineering firm for a few 
 dollars more.  It was also pointed by the research scientists and 
 engineers interviewed that the young engineering graduates possess good 
 theoretical knowledge and diligence, and performs well if he has been 
 assigned specific tasks and provided with proper instructions.  In most 
 cases, however, when left alone to finish a research project, little 
 initiative is being exercised to explore ways of getting the desirable 
 results.  Indeed, one R&D manager in a chemical engineering firm felt 

 that young engineers need to be "spoon-fed" to the smallest details, 
 including how to turn off a gas cylinder.

The engineering undergraduates were also asked as to whether they would 
 take up non-engineering related jobs.  Out of a total of 189 (54%) 
 students who said that they would take up non-engineering related jobs, 
 147 provided written feedback.  The reasons cited are shown in Table 6.

     

Table 6Analysis of Factors cited by Engineering Undergraduates who do 
intent to pursue careers in non-engineering fields

FACTORS               No. of Times Cited    %
Monetary rewards other flds   41          27.9
Personal interest elsewhere   35          23.8
Need expose to other fields   33          22.4
Higher status in other fields 17          11.6
Neg aspects of eng jobs       14           9.5
Abilities in other fields      7           4.8

Monetary rewards and personal interests were again predominant factors, 
 making up slightly over 50% of the reasons cited by the students keen 
 in joining non-engineering related jobs after graduation.  As mentioned 
 by the students, some of the specific jobs which presumably give higher 
 monetary gains are in the sales, marketing and the banking sector.  In 
 their feedback, it was frequently mentioned that a carrer in these 



 fields enjoyed higher status than being just an engineer, and that 
 exposure would provide the opportunity to move up the management ladder 
 quickly.  The undergraduates' attitude towards engineering as a 
 discipline and profession can be seen from the sample of comments made:

*Engineering changes are too fast to catch up.

*Sick of engineering.

*Engineering topics are too abstract.  Need time and effort.

*In the long-run, engineers are the most lowly paid professionals 
compared to the those in the commercial world.

*Engineering jobs (electronics and computer) require continuous effort 
to upgrade oneself.

*No confidence; engineering is too wide a field.

*It's tough to stay in the technical line all the time. Management 
offers better advancement in career.

*Sick of engineering.  A change to broaden horizon.  After all, it is 
mostly the discipline which the course instills that is of utmost 
importance.

*New areas to venture into.  Life is not flat like a square or one 
track which is what engineering is all about.

*Engineering is too boring.

The engineering undergraduates were asked to provide additional 
 comments regarding science and technology in Singapore.  Thirty-one 

 students gave their comments and these can be categorised into three 
 main areas, namely, the role of the Government in promoting R&D, the 
 education system, and the society at large.  It was generally felt that 
 the Government should be more proactive in its promotion of R&D, 
 especially in terms of reversing the negative mindsets of Singaporeans 
 towards R&D through more media coverage and in terms of monetary 
 rewards in order to attract more engineers into R&D.  Pressures of a 
 rapidly changing society, determined largely by economic 
 considerations, also forced many Singaporeans to stick to the tested 
 and the known, to be pragmatic, thus eroding or curbing the creative 
 potential of the people.  However, the major issue of contention for 
 those who provided the feedback is that the education system is flawed 
 with inconsistencies which capped rather than motivated the growth of a 
 creative mentality among the people.  



Finally, an attempt was also made to find out whether the 
 undergraduates were keeping abreast of issues like global economic and 
 political changes and world economic competitiveness.  They were asked 
 as to whether they have read any of a selected range of books.  These 
 were Michael Porter's Competitive Advantage of Nations, Robert Reich's 
 The Work of Nations, Paul Kennedy's Preparing for the Twenty-First 
 Century, and Lester Thurow's Head to Head. The assumption is that it is 
 critical for Singaporeans to understand new developments and changing 
 global economic situations in order to stay competitive. Only 22 
 students or 6% of the undergraduate sample population said they had 
 read at least one of the four books.  Although other sources of 
 information are available, these literature are by prominent economists 
 whose views are often sought by government officials and businessmen 
 alike.  The dismal feedback seems to confirm the general perception 
 that, for whatever reasons, Singapore's undergraduates do not read 
 enough.   

Conclusion

One of the main strategies adopted by the Singapore Government to 
 strengthen the country's economic competitiveness is to encourage the 
 creation and commercialisation of indigenous technological innovations. 
  However, technological innovation as a process involves many complex 
 variables.  One significant prerequisite for the successful deepening 
 of technological capability is the availability of "innovative brains", 
 that is, a critical mass of indigenous high calibre manpower in science 
 and technology.  This brief report shows a general unwillingness on the 
 part of the surveyed engineering undergraduates to undertake R&D 
 activities and a lukewarm perception of engineering as a profession 
 vital to the country's economic competitiveness.  They do not match 
 well with the Government's national objective of pushing the Singapore 
 economy into an innovation-driven phase of growth.  

i   The survey was carried out in 1994 and the respondents were 
computer engineering and material engineering undergraduates at the 
Nanyang Technological University.  At the same time, a questionnaire 
was mailed to 300 professional engineers and technologists.  In-depth 
interviews with research scientists, engineers, administrators, R&D 
managers, inventors, and academics were conducted in 1995.

ii  The term kiasu is derived from the Hokien dialect and defined as 
the "fear of missing or losing out".  The kiasu spirit is purportedly 
developed as a result of living in an affluent society where survival 
depends solely on the ability of each individual to "fan for himself or 
herself".
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