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A round the world a range of strategies has been pro­
posed and adopted in an effort to attract more stu­
dents into chemical engineering. These strategies 

range from distributing brochures, videos, and interactive CD­
ROMs to secondary school careers teachers, to running ac­
tivities for either the school students or their mathematics 
and science teachers. 

In Australia in the early 1990s, the Joint Victorian Chemi­
cal Engineering Committee commissioned a short video, 
"This is Chemical Engineering," that was later distributed to 
all secondary school careers teachers,P1 and in 1997, to cel­
ebrate the 75th anniversary of the Institution of Chemical 
Engineering, that UK-based body prepared and distributed a 
CD-ROM aimed at secondary school students.f21 More re­
cently the Institution of Chemical Engineers has established 
an innovative website aimed at attracting secondary school 

- students into the profession (found at <www. whynot 
chemeng.com> )_l31 The American Institute of Chemical En­
gineers has a similar, but less interactive, site at <www.aiche. 
org/careers/>_l4J Some universities, such as North Carolina 
State University, run summer engineering camps for school 
students and their teachers. rsi 

Rather than targeting the students, another strategy involves 
working with secondary school math and science teachers to 
raise the profile of the profession in the secondary school 
community. The Faculty of Engineering at the University of 
Melbourne has followed this strategy since 1994. In that year, 
the faculty began running one-day seminars for secondary 
school math and science teachers to introduce them to engi­
neering. l6-7l More recently, a book (jointly written by a chemi­
cal engineering academic and four practicing secondary 
school math teachers) has been published that introduces 
teachers and students of years 9 to 11 (ages 15 to 17) to real 
engineering applications of mathematics. l81 The problems 
presented to the readers relate to the design of a bulk liquid 

chemical storage facility, i.e., a tank farm. As another strat­
egy, the Tufts University Center for Engineering Educational 
Outreach has been involved in a project pairing graduate­
level engineering and computer science students with sec­
ondary school classroom teachers.l91 

But, which of these strategies is most effective? While en­
gineering graduates have been surveyed to identify the fac­
tors that led them to study engineering at the undergraduate 
leve1r101 or at the postgraduate level,U 11 and to identify the main 
work activities in their professional careers,l 121 no studies have 
been reported in the literature that investigate the career 
choices of currently enrolled chemical engineering under­
graduate students. 

This paper reports on the results of a survey aimed in part 
at identifying the most effective strategies. Between October 
2000 and October 2001, over 2,500 undergraduate chemical 
engineering students studying at 15 universities in seven coun­
tries were surveyed. The survey sample was drawn from all 
year levels and included students who had left their home 
country to study. The aims of the two-page survey were three­
fold: 

• To investigate student perceptions of the chemical 
engineering profession 

• To investigate the key factors that influenced the 
student's decision to become a chemical engineer 
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Engineering. The author of three books, he is 
active in the secondary school community de­
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TABLE 1 
Survey Questions 

Indicate the extent to which you agree 
or disagree with these statements: 

• Chemical engineering is a well-paid 
profession. 

• Chemical engineering offers scope to 
express my creativity. 

• I am happy with my choice of chemical 
engineering as a career. 

• Chemical engineers are concerned with 
sustaining/enhancing the quality of our 
environment. 

• Chemical engineering is important to 
the well-being of society. 

• Chemical engineering will allow me to 
work and travel internationalJy. 

• Chemical engineering is different to 
what I thought it was when I applied to 
enter the course. 

• Chemical engineering is a well­
respected profession. 

• Chemical engineering is of more value 
to society than other fonns of 
engineering. 

• Chemical engineers need communica­
tion skills of a high standard. 

• I would recommend others to study 
chemical engineering. 

• I expect that within ten years of 
graduating, I will have moved out of 
engineering into a management role. 

I chose chemical engineering because 

• I was inspired by a member of my 
fami ly to study chemical engineering. 

• I was inspired by a "role model" 
chemical engineer (not a fami ly 
member) whom I admire. 

• I really liked chemistry at school. 
• Chemical engineering is involved in a 

range of diverse industries. 
• I wanted to do engineering, but didn 't 

like/take physics at school. 
• I wanted to do engineering, but the 

other engineering disciplines didn't 
appeal to me. 

• A chemistry teacher at my school 
triggered my interest in chemical 
engi neering. 

• A careers teacher at my school 
suggested that I consider chemical 
engineering. 

• I was inspired by visiting a tertiary 
information session/event. 

• I attended an engineering camp/summer 
school type event. 

• Chemical engineering is a "clean" fonn 
of engineering. 

• I was told to study chemical 
engineering by a family member. 

• I wi ll be able to make a positive 
difference in caring for the environ­
ment. 
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• To determine which of a list of fifteen industrial sectors the students most and least 
want to work in upon completion of their degree 

Thjs paper examines the key factors that influenced the students to choose chemical engi­
neering as their profession. The results from the other sections of the survey are published 
elsewhere.11 3•141 

SU RVEY METHODOLOGY 
The survey consisted of a single-sheet, two-page form prepared in English, German, 

Russian, and Vietnamese. It was only given to students currently enrolled in an under­
graduate chemical engineering course. The students were asked to identify their gender, 
their grade level , and whether or not they were studying in their own country. The ques­
tions asked of students are shown in Table 1. 

Some thirty uruversities in a range of countries that included Australia, Canada, Ger­
many, New Zealand, Russia, Thailand, the Umted Kingdom, the United States, and Viet­
nam were contacted and asked to participate in the survey. A number of uruversities de­
clined for a variety of reasons, includjng university policies against conducting external 
surveys and concerns over the privacy rights of their students. Fifteen of the sixteen uru­
versities that agreed to participate are listed in Table 2 (the Uruversity of Hanoi also par­
ticipated in the survey, completing about 500 forms , but they were lost by the Vietnamese 
postal service and were not received for processing.) Table 3 summarizes the number of 
respondents by gender and national origin. In all countries except Vietnam, the 
English-language version of the survey was used. 

There is a total of eleven uruversity chemical engineering departments in Australia and 
New Zealand, so the four participating in the survey provided a statistically significant 
sample of the student population from thls region. The same is true for the United King-

TABLE2 
Summary of Survey Respondents 

Gender Student Origin 
Not Not 

Country Total Male Female Stated Local Foreign Stated 

Total 2584 1538 1037 9 1940 459 185 

Monash University Australia 98 63 35 0 57 39 2 

University of Melbourne Australia 300 150 150 0 230 69 1 

University of Queensland Australia 130 90 39 l 114 15 1 

McMaster University Canada 82 44 38 0 72 7 3 

University of Alberta Canada 158 95 63 0 148 3,,.. 7 ~ 

Universi ty of Canterbury New Zealand 65 39 25 1 57 2 6 

Prince of Songkla University Thailand 87 50 37 0 82 0 5 

Imperial College London UK 337 247 90 0 195 138 4 

uruverstty ofBirmtnisww• Ul\. Tl!! IS3 ;/J2 0 9 ..,,,.. ,I, 

University of Loughborough UK 53 34 19 0 45 6 2 

University of Nottingham UK 124 92 32 0 -:81 l6 . I 

University of Surrey UK 65 43 21 I 32 31 2 

Clemson University USA 42 24 18 0 41 0 I 

Iowa State University USA 235 140 94 I 213 12 IO 

Ho Chi Minh City Univ. of Tech Vietnam 683 344 334 5 478 67 138 
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dom, in which five of the twenty undergraduate chemical 
engineering programs were sampled, and for both Thailand 
and Vietnam, which each have only three major programs. 
Within the United States there are approximately 160 under­
graduate programs, of which only two were sampled by the 
survey, and only two of Canada's twenty programs were sur­
veyed. As a consequence, while the data for Australia, New 
Zealand, Thailand, the United Kingdom, and Vietnam can be 
considered representative of the countries, the same is not 
true for the North American data. 

To preserve the anonymity of most of the universities, the 
survey responses are grouped together by country or region . 
Thus, the University of Canterbury is grouped with the three 
Australian universities, the five United Kingdom universi­
ties are grouped together, and the two Canadian universities 
are grouped together, as are the two United States universi­
ties. Because of the large number of responses from Ho Chi 
Minh City University of Technology, that university is con­
sidered separately. As there is no logical grouping into which 
to place the Prince of Songkla University responses, and since 
the number of responses is so few as to have little statistical 
value, those responses play no further part in this analysis . 

In most of the countries surveyed, the decision to study 
chemical engineering is usually made while the student is 
still enrolled in secondary school. In countries such as Aus­
tralia and Vietnam, students apply for specific courses at their 
desired universities while they are in their last year of sec­
ondary school. Because this present study seeks to identify 
the different local factors that influence students to take chemi­
cal engineering, this study only considers the responses from 
students who are native to the country of their institution. 
The responses from students who traveled internationally to 
study chemical engineering are not considered. Thus, for ex­
ample, the response of students originally from outside the 
United Kingdom who have traveled to study at one of the 
UK institutions participating in the survey will not be con­
sidered. Table 3 summarizes the number of respondents for 
each of the five university groupings for local (i.e., non-in­
ternational) students . It is the responses from these 1858 stu­
dents upon which the present analysis is based. 

In the survey, students were given 
statements on why they chose to 

following example. Of the 220 local Canadian students sur­
veyed, 216 non-zero responses were recorded to the state­
ment above. Of these, 76.4% indicated no influence, 19.9% 
indicated some influence, and just 3.7% indicated a strong 
influence. The average score for this statement is 1.27 and is 
based only on the non-zero responses. 

The questions and statements used in the survey were care­
fully selected after consultation with students enrolled at Aus­
tralian universities. The thirteen statements relating to the 
choice of chemical engineering as a career are not exhaus­
tive, and other statements such as "My prospects for even­
tual employment will be enhanced by have a degree in chemi­
cal engineering" could have been included. The number of 
statements was limited by the desire to keep the survey as 
short as possible. 

SURVEY RESPONSES 

The average scores for each of the thirteen statements pre­
sented in the survey are presented diagrarnrnatically in Fig­
ure 1 for each of the five university groupings. These state­
ments relate to the selection of chemical engineering as a 
career and Table 4 presents the equivalent information nu­
merically, but also classified by gender. 

Several important points arise from the results : 

• A third of students admitted to being inspired by a mem­
ber of their family. Responses to the statement "I was in­
spired by a member of my family" are shown in Figure 2. 
Overall , no more than 11 % in each country admitted to being 
strongly influenced to take chemical engineering by a family 
member. In the U.S., however, significantly more female stu­
dents were influenced by this factor (15.4%) than were male 
students (7.4%). Over half the female students admitted to 
some form of influence, while two-thirds of the male stu­
dents were not influenced at all by family members. 

• Very few students were influenced by non-family role mod­
els. In Australia and New Zealand, nearly 90% of respon­
dents said they were not influenced at all by this factor, while 
in Vietnam, nearly 40% were influenced to some degree. 

• One of the two most important factors identified by the 

TABLE3 study chemical engineering (such 
as "I really liked chemistry at 
school") and were asked to indicate 
the level to which this influenced 
their decision. The survey re­
sponses were scored "strongly in­
fluenced" 3, "some influence" 2, 
"no influence at all" 1, no response 
0, and more than one response 0. 
To illustrate how the survey results 
might be analyzed, consider the 

Summary of Respondent Classes Grouped by Country for Students of Local Origin 

Gender E11g_i11eeri11g_ Year Level 
Not Not 

Co1111try Total Male Female Stated Year 1 Year 2 Year3 Year4 Years Stated 

Australia/New Zealand 458 288 168 2 56 139 137 123 0 3 

Canada 220 127 93 0 0 72 59 59 29 

United Kingdom 448 345 103 0 159 111 106 68 2 2 

United States 254 149 104 55 42 41 83 31 2 

Vietnam 478 239 234 4 82 168 159 64 4 
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Figure 1. Average scores for each university groupings regarding the level of influence 
in selecting chemical engineering. A response of "No influence at all" corresponds to 

a score of 1 and "Strongly influences" to a score of 3. 

TABLE4 
Summary of Average Scores Regarding the Level of Influence 

of Factors in Selecting Chemical Engineering 

Australia 
a11dNew U11ited United 

Gender Zeala11d Canada Kingdom States Vietnam 

Inspired by a family member Male 1.32 1.40 1.39 1.40 1.51 
Female 1.37 1.57 1.38 1.66 1.57 

Inspired by a role model outside family Male 1.15 1.24 1.15 1.29 1.52 
Female 1.12 1.32 1.20 1.29 1.41 

Really like chemistry at school Male 2.35 2.35 2.26 2.67 2.32 
Female 2.35 2.27 2.17 2.59 2.31 

Involved in diverse range of industries Male 2.26 2.33 2.37 2.34 2.54 
Female 2.33 2.42 2.49 2.57 2.37 

Didn' t like/take physics at school Male 1.38 1.52 1.31 1.29 1.53 
Female 1.59 1.53 1.57 1.48 1.61 

Other engineering disciplines didn't appeal Male 2.00 1.82 1.90 1.82 1.63 
Female 2.11 2.12 2.02 2.02 1.70 

Chemistry teacher triggered interest Male 1.46 1.63 1.55 1.83 2.12 
Female 1.43 1.54 1.54 1.71 2.21 

Careers teacher suggesteo chemical engineering Male 1.18 1.10 1.46 1.19 1.33 
Female l.21 l.13 1.40 1.19 1.32 

Inspired by visiting tertiary information session/event Male 1.41 1.29 1.41 1.21 1.72 
Female 1.48 1.34 1.60 1.38 1.77 

Attending engineering camp/summer school Male 1.16 1.10 1.29 1.17 1.32 
Female 1.21 1.18 1.65 1.47 1.27 

Chemical engineering is a "clean" form of engineering Male 1.32 1.38 1.29 1.30 1.55 
Female 1.36 1.38 1.34 1.48 1.44 

Told to study chemical engineering by family Male 1.14 1.25 1.17 1.16 1.42 
Female 1.21 1.33 1.19 1.33 1.46 

Able to make a positive difference to environment Male 1.68 1.70 1.51 1.71 2.30 
Female 1.83 1.97 1.70 1.99 2.21 
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survey was, not surprisingly, that 
the students liked chemistry at 
school. Nearly 70% of the U.S. re­
spondents said they were strongly 
influenced by their school chem­
istry experiences, with just 5.1 % 
admitting that they were not in­
fluenced at all . The percentages of 
Australian and New Zealand, Ca­
nadian, UK, and Vietnamese stu­
dents who were not influenced at 
all by this factor were 12.3%, 
18.0%, 12.7%, and 17.4%, respec­
tively (see Figure 3). There was 
little difference in responses be­
tween genders. 

• The second major factor iden­
tified by the survey was that stu­
dents perceived that chemical en­
gineering is involved in a diverse 
range of industries. Care must be 
taken, however, in interpreting the 
responses to this particular state­
ment. Of the thirteen statements 
in this section of the survey, all 
but two (including this one) were 
framed directly in response to the 
opening statement, " I chose 
chemical engineering because ... " 
Thus, it is possible that students 
responded to this statement not in 
terms of whether or not they were 
influenced by it to study chemi­
cal engineering, but whether they 
believed the statement to be true. 
Nonetheless, the fact that chemi­
cal engineering has application 
across such a diverse range of in­
dustries should be emphasized 
when recruiting students into the 
profession's courses. Across the 
five university groupings, the per­
centage of students not influenced 
at all by this perception ranged 
from 5.7% in Vietnam to 11.5% 
in the U.S. Outside Vietnam, more 
females were strongly influenced 
by this perception than were 
males . 

• Across the five groupings, the 
percentage of students who iden­
tified that the statement "I wanted 
to do engineering but didn't like/ 
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take physics at school" played no part in the selection of 
chernical engineering as a career ranged from 58.0% in Viet­
nam to 74.3% in the UK. In Australia, New Zealand, Canada, 
and Vietnam, around 15% of students were strongly influ­
enced by this factor (see Figure 4). There were differences 
between the genders in all countries, but particularly in the 
UK, where just 8.1 % of males were strongly influenced by 
this factor, while for females it was 23 .0% 

• More female students than males were strongly influenced 
by the fact that they wanted to study engineering but the other 
disciplines didn ' t appeal to them. In Canada, 17.6% of males 
and 34.1 % of females were strongly influenced by this fac­
tor, while the corresponding figures for the UK were 19.8% 
and 31.0% for males and females, respectively. Of the 70 
students from Australia and New Zealand who were strongly 
influenced in this respect, only five indicated they were not 
influenced at all. When coupled with the responses to the 
preceding statement regarding physics, it is apparent that 
chemical engineering owes a signjficant proportion of its 
appeal to the fact that of all the major engineering disciplines, 
it is the one in which a sound foundation in physics is the 
least important. Kumagai conducted focus group meetings 

with over 500 fe male undergraduate students at eight differ­
ent universities11 31 and found that women who had chosen 
chernical or environmental engineering did so because of 
negative experiences in physics at secondary schools. Fig­
ure 5 presents the distribution of responses for the five 
regional groupings . 

• In Australia, New Zealand, and the United Kingdom, the 
influence of a chernistry teacher was relatively low compared 
to a much greater influence in Vietnam (see Figure 6). Just 
one-third of all Australian and New Zealand students re­
sponded that they were influenced to some extent by their 
chemistry teachers . This is all the more surprising because 
nearly 90% of these students said that they really liked chem­
istry at school. These statistics suggest that in all countries 
other than Vietnam, significant opporturuties exist to work 
with chernistry teachers to raise the profile of chemical engi­
neering as a profession. Thjs could be achjeved by running 
professional development sessions for chemistry teachers 
where chemical engineering is showcased, or by developing 
material for the secondary school chemistry classroom that 
illustrates how chernical engineers use basic concepts taught 
in chernistry in real-life applications. 

Distribution of Responses to Statements 
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Figure 2 . "I was inspired by a 
member of my family. " 
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Figure 3. "I really liked chemistry at 
school." 
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Perhaps the most important conclusion that can be drawn from this survey relates 
to the different extent that an enjoyment of chemistry at school and the 

role of chemistry teachers influences students to 
study chemical engineering. 

• School careers teachers play a relatively insignificant role 
in steering students toward chemical engineering (see Figure 
7). In North America, 87 % of all respondents were not influ­
enced at all by them, while in the UK they were more effec­
ti ve, havi ng had some level of influence over 36% of the stu­
dents. It is poss ible that many of the North American respon­
dents misunderstood the term "careers teachers" as thi s is 
not a term in common use there. In other parts of the world , 
the term is well understood. One conclusion that can be drawn 
from these results is that the institutions and professional 
bodies in all countries should work more c losely with ca­
reers teachers. 

• Many educational institutions put a lot of effort into events 
such as uni versity open days . The results presented in Figure 
1 and Table 4 show that in Vietnam, in particular, these events 
are effective , with 19.8% of Vietnamese respondents being 
strongly influenced and 34.6% influenced to some degree. 
At the other extreme, only 5.1 % of U.S. students were strongly 
influenced by such events, compared to 76.4% who were not 
influenced at all. It should be noted, however, that the term 
used in the survey, " terti ary informati on sess ion/event," may 
have been misinterpreted so that respondents did not con­
sider it to encompass uni versity open days and the like. 

• One of the biggest differences in responses between gen­
ders was observed for the role of the engineering camp/sum­
mer school-type event. Just 20% of male UK students indi­
cated they were influenced to some extent by such events, 
while nearly 45 % of the female UK students were influenced. 
A similar difference in responses between genders was ob­
served for U.S. students. In Australi a, Canada, and New 
Zealand, such events had very littl e influence. 

• "Chemica l engineering is a clean form of engineering" is 
the second of the two statements not directly framed in re­
sponse to the opening statement. The responses indicate that 
thi s perception has relatively little influence on the selection 
of chemica l engineering as a career, with less than 7% of 
students in each of the groupings being strongly influenced 
by thi s factor. Of those few who were strongly influenced by 
this perception, however, some two-thirds were also strongly 
influenced by the perception that as chemical engineers they 
will be able to make a positive difference in the environment. 

• Very few respondents chose to study chemical engineer­
ing because they were told to by a family member. The great­
est degree of influence occurred among Vietnamese respon­
dents. Across all countri es, females admitted to being more 
strongly influenced than males. 

Fall 2003 

• The perception that the respondents will be able to make a 
positi ve difference in caring for the environment had rela­
tively high average scores across all five groupings. In Viet­
nam, nearly 40% of the respondents indicated that they were 
strongly influenced by the perception . Across most country 
groupings, females were influenced significantly more than 
male students by thi s perception. 

In Australia, high proportions of students are enrolled in 
combined degree programs in which they can pursue two 
degrees simultaneously. These programs have been described 
more fully elsewhere. 11 41 No statistically significant differences 
in the factors leading to the selection of chemical engineer­
ing were observed between students currently enrolled in 
single and combined degrees. 

No stati stically significant differences were observed be­
tween students enrolled in different year levels. This is as 
expected since the factors leading to a student 's selection of 
a particular course should not vary significantly in the space 
of five years. 

CONCLUDING REMARKS 

The results of this international survey clearly show the 
factors that influence a student to study chemical engineer­
ing differ between countries. Some of these differences may 
arise due to cultural factors and hi storical influences. Viet­
namese students are more strongly influenced in their choice 
of chemical engineering than students in other countries by 
their chemistry teachers, by tertiary information events, and 
by the perception that they will be able to make a positive 
difference to the environment. In the UK, the role of careers 
teachers is much more important than in Australia, New 
Zealand , or Canada. 

Gender issues are also important, with the responses from 
male and female students differing considerably in several in­
stances. A number of workers in the past have studied the gen­
der issues related to course selection at school. Lewis11 71 stated 

Ir is at the crucial adalescent age when f emales seek interrelat­
edness and males seek independence that we ask students to 
make their subject choices. Girls who choose the physical 
sciences or engineering 1101 only have 10 show a strong sense of 
independence bv choosing a 110111radi1ional subject, they are 
also asked 10 choose a set of math and science subjects which 
are characterised as abstract laws disconnected from their 
social and physical worlds. Boys. 011 the other hand, can make a 
decision in tune with 1heir peer group, and overlapping their 
need fo r emotional separation through disconnected abstract 

laws. 

---------------- Con tinued on page 28 1. 
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Chemical Engineering as a Career 
Continued from page 273. 

Perhaps the most important conclusion that can be drawn 
from this survey relates to the different extent that an enjoy­
ment of chemistry at school and the role of chemistry teach­
ers influences students to study chemical engineering. It is 
worth restating that across all country groupings, 90% of the 
respondents admitted to being influenced to some degree be­
cause they liked chemistry at school, whereas 60% of the 
respondents outside of Vietnam were not influenced at all by 
their chemistry teachers . This suggests that educational and 
professional institutions should work together with chemis­
try teachers to raise the profile of the chemical engineering 
profession in the secondary school chemistry classroom. At 
the same time, careers teachers have little influence on stu­
dents selecting chemical engineering. Further work, possi­
bly including the use of focus groups, needs to be done to 
identify the reasons for this. It may be that there exists con­
siderable scope for working with careers teachers to promote 
the profession. 

By its very nature, this limited survey cannot gauge the 
effects that localized programs and activities such as those 
run by North Carolina State and Tufts have had on increas­
ing interest in the profession. Nonetheless, this survey pro­
vides the basis of an international benchmark for com­
paring factors that influence students to select our pro­
fession for their future. 

This survey has identified and to some extent quantified 
the important influences that acted on students currently en­
rolled in undergraduate chemical engineering degree pro­
grams. This work could be extended by surveying not only 
students before they have finally selected their courses, but 
also students currently enrolled in other engineering disci­
plines. The survey could also be extended to more non-En­
glish speaking countries. 

The author welcomes contact from academics who might 
be interested in participating in another, more comprehen­
sive survey. 
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Binh of the University of Melbourne is gratefully acknowl­
edged for his assistance in conducting the surveys in Hanoi 
and Ho Chi Minh City, and to Mr. Duong Minh Hai of the 
University of Melbourne for his translation of the survey into 
Vietnamese. 
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