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many countries is often a race in order to pass exams to the next
school year and ultimately universities [8]. Therefore, the
instruction may be focused on the topics that are required for
such exams, especially in later years.
There is an extensive body of knowledge on students’
perception of science, careers in it and economic issues in
education. Many such studies outline gender and cultural results
in attitudes towards science, economic factors in learning,
change of perception with age, and the representation in science
and technology careers [9]-[17]. Recent research shows the
potential for improvement in the attitudes of students towards
science education. For example, the Relevance of Science
Education (ROSE) Project has recently found mainly positive
attitudes in young people. However, in the richest countries
(Northern Europe, Japan), young people, especially girls, were
more ambivalent and skeptical towards science [10].
Still, there are several issues require examination through
in-depth research. In particular, factors of students’ perception
of science (biological, socio-cultural, etc.) require more
understanding, though studies in biology, psychology,
sociology and other fields have contributed theories on this
matter [18]-[20]. Researchers often inquire about science as a
whole, and studies on attitudes towards its specific fields,
especially ‘environmental science’ are underrepresented.
This study seeks to improve the present body of knowledge in
science education, and more broadly in gender and cultural
studies. The research objectives are as follows. 1. To perform a
cross-cultural survey of adolescents’ (age 16-17) perception of
science careers. 2. To investigate the economic assessment of
them in the perceived resource support provided by the country
and the evaluation of salaries of scientists and researchers. 3. To
evaluate any gender and culture dimensions revealed in the
students’ answers.

Abstract— This survey of participants from 8 nations examined
adolescents’ perception of science careers through the prism of
their economic assessment. High school students were asked to
express their attitudes towards careers in physics, chemistry,
biology, geography or Earth science and environmental science
and evaluate their popularity. Then, respondents were asked to
evaluate the economic conditions of each field of science in their
country through two measures: 1) salaries of scientists and
researchers, and 2) resource support. The correlation analysis
showed that an interest towards a career in science is rather
unrelated to its perceived popularity and economic evaluation. The
results revealed a number of gender and cultural regularities.
Understanding those regularities could assist in developing science
education sensitive to students’ biological and socio-cultural
characteristics.
Keywords— attitude, culture, economic motivation, gender,
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I. INTRODUCTION
The question of student attitudes towards science education
has been covered extensively since the late 1960s. An
exhaustive review of last 4 decades from the 20th century has
concluded there was an overall decrease in attitudes towards
science education [1]. These findings coincide with research
from this period indicating a general ignorance of science in
society [2]-[4]. This has happened during a time when there is
an increasing realization of the economic, technological and
cultural importance of scientific knowledge in society [1], [5].
In response to this, many nations have invested significantly in
agencies and initiatives to increase interest in science, such as
the American Committee on STEM Education (CoSTEM) and
the now defunct Committee for Public Understanding of
Science (COPUS) in the UK. Transnational agencies like the
European Science Education Research Association (ESERA)
and the International Organization for science and Technology
Education (IOESTE) have also been created to deal with this
this apparent deficit in science education. One recent trend in
science education was the ‘Decade of Education for Sustainable
Development’ [6]. However, its goals are seen as having been
largely unmet [7]. Most nations have not made it a priority to
develop and nurture a scientifically and environmentally
educated population. Moreover, school science education in

II. METHODOLOGY
A quantitative assessment of students’ attitudes was
conducted using a 4-point, or 6-point Likert scale questionnaire
(1 = low score, 4/6 = high score). 14 questions were included in
the questionnaire, however only 5 questions are utilized for this
study: gender and age of respondents; attitudes towards careers
in science, their perceived popularity; perceived level of
promotion and support of science careers in own country.
Questionnaire’s framework: a) respondents: 2nd and 3rd year
high school students, 16-17 years of age; b) sample size: 200
(100 of each gender) for each country. The following criteria for
data collection were designated. Participating schools are to
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provide a general science education, i.e. not to be specialized in
science to avoid a bias. Three or more schools from each
country are to be involved. Schools from various parts of the
country with high and low population densities are to be
involved. One school was to be located in a major city, and one
in a rather rural area. If the nation consists of several main ethnic
groups, students of all or at least main ones must participate in
the survey.
The original questionnaire was designed in English, with
translations into the languages of participating nations provided
on an as-needed basis. These translations were checked at the
local schools for completeness and fluency. The survey was
conducted by the teachers, with the teachers selecting classes of
students who fit the criteria for the survey. The survey was
administered by the teachers and the results were sent by an
international postal service to the authors. From the received
results, 200 copies from each national data set, representing all
three schools, were randomly selected and analyzed. Seven

nations (China, Guinea, Japan, Malaysia, Nepal, Ukraine,
Vietnam) returned the completed surveys correctly (minimum
of 100 of each gender) by the deadline. From Korea, only the
results of the female students were received.
III. RESULTS AND DISCUSSION
A. Students’ Attitudes towards Science Careers
Students were asked to express their attitudes towards careers
in fields of science, i.e. physics (Ph), chemistry (Ch), biology
(Bi), Earth science (ES) and Environmental science (EnvS), by
the following 6-point Likert scale: (1) very negative; (2) rather
negative; (3) indifferent; (4) a little interest; (5) moderate
interest; (6) deep interest.
The mean of students’ answers was calculated, and the
statistical significance was determined by the two-tailed
Student’s t-test as follows: *P<0.05, **P<0.1. The results are
presented in Table 1.

TABLE I: Attitudes to careers involving fields of science

Country
China
Guinea
Japan
Korea
Malaysia
Nepal
Ukraine
Vietnam

Ph
4.8
6
3.9
7
3.6
4
-

Ch
4.6
4
4.3
8
3.6
1
-

Boys
Bi
4.7
3
4.2
4
3.6
8
-

ES
4.4
5
4.1
3
3.1
9
-

EnvS
4.34

4.0
1
4.3
4
3.4
9
4.5
0

3.8
2
3.2
2
3.3
3
4.2
9

3.7
4
4.6
2
3.9
5
4.3
4

3.3
4
3.9
7
4.0
5
3.8
7

3.23

3.92
3.42
-

3.80
3.42
4.45

Ph
4.4
2
3.9
1
2.8
6
2.9
6
3.6
2
2.9
0
3.2
3
4.3
9

Ch
4.6
9
4.3
1
3.2
6
3.1
9
3.9
1
2.4
1
3.5
6
3.9
1

Girls
Bi
4.9
5
4.3
2
3.7
1
4.1
3
4.2
0
3.8
7
4.8
4
4.3
5

ES
4.6
3
3.8
8
3.1
2
3.7
3
3.6
1
3.2
8
3.8
7
3.9
6

EnvS
4.65
3.88
3.23
4.39
3.76
3.84
4.23
4.62

China it is physics and biology, for Guinea, chemistry and
biology, etc. Therefore, boys show a variability of interests
depending on the country of their origin.
Girls tend to prefer a career either in biology, or
environmental science, or both. Only girls from Guinea also
selected chemistry. Girls tend to establish an emotional
attachment to their learning and working environment and
objects of study [18]. Therefore, they may tend to prefer biology
and environmental science where many things can encourage
feelings of emotional attachment [21]. Another possible reason
for this could be perceived discrimination in the other fields of
science [21], [22].
For example, in this study boys from Malaysia and Japan
show similar attitudes towards physics, chemistry and biology
and a less positive perception of Earth and environmental
sciences. This pattern is in accordance to the priorities in school
education of these countries, and is not present in girls’ answers.
Of course, girls may prefer any field of science, but the ways
they are encouraged to develop their interests may be somewhat
different to those of boys. For example, this study shows a
unique pattern of Vietnamese girls expressing a high interest in

B. Gender Results
1. There is no gender that would be more interested in all
types of science careers across all nations. 2. In all analyzed
nations, boys tend to be more positive towards careers in
physics than girls. However, in Guinea and Vietnam, the
difference between genders is insignificant. 3. Girls tend to be
more interested in careers in biology than boys, with the
exception of Nepal. The difference between genders is
significant for China, Malaysia and Ukraine. 4. Boys from
Japan, Nepal and Vietnam are significantly more positive
towards careers in chemistry than girls. The opposite tendency
is observed in results from Ukraine. In the case of China and
Malaysia, the difference is insignificant. 5. Opinions of genders
are divided for Earth science careers, i.e. in China and Malaysia,
girls show a more positive attitude than boys, but in the case of
Guinea, Nepal and Ukraine the opposite result is seen. 6. In
regard to environmental science careers, girls from China,
Malaysia, Vietnam and Ukraine are more positive than boys. In
Japan, this result is the opposite. 7. Normally, for boys, there are
several fields of comparatively equal interest. For example, for
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physics and environmental science. It would be valuable to
study the experiences of students in this country as well as the
pedagogical methods applied in teaching these fields of science.
This could provide educators with some insight in how to
increase the interest and attitudes of girls towards these fields of
science in other nations.

Earth science is a field that receives a lesser amount of attention
in the education system [24]. Therefore, students may show a
disinterest in it. Girls from Japan seem to be more positive
towards careers in biology than in other fields. They give a
similar assessment of ‘indifference’ to chemistry,
environmental and Earth science, with only a slight variation
between each.
Korea. Unfortunately, results from male participants from
Korean schools could not be obtained by the deadline, and
therefore only female responses were processed. Girls from
Japan and Korea are similar only in their assessment of physics
and chemistry. In biology, Earth science and especially in
environmental science girls from Korea are significantly more
positive (3.23 and 4.39 respectively). Interestingly, girls from
Korea had a similar assessment to their Vietnamese peers,
appearing to be the most interested to work in environmental
science careers.
Malaysia. Boys only reported physics (4.01) as exceeding a
score of ‘little interest’ in the survey. While the difference
between Ph (4.01), Ch (3.82) and Bi (3.74) is small, it is more
substantial between ES (3.34) and EnvS (3.23). Boys seem to be
disinterested to work in these two fields. Similar to Japan, in
Malaysian schools, Earth science is a low priority field.
However, surprisingly, girls are slightly less negative towards
careers in it than boys. Even more interestingly, similar to
China, girls seem to be more positive than boys towards careers
in all fields, with the only exception of physics. Girls tend to be
more positive towards careers in biology than in other fields of
science. The fields that are rather disfavored are physics and
Earth science.
Nepal. The results show several surprising issues. First, there
is a substantial difference between genders in physics,
chemistry, biology and Earth science, where boys are
significantly more positive than girls. It is a rare to find this
result, especially regarding biology. If Nepalese girls are
significantly less positive to careers in science, it may be a very
important issue with consequences reaching far beyond this
country’s borders. This could be explained by a male-dominant
social structure, but more investigation is needed. Another
surprising consistency is that both genders appear to be rather
negative towards careers in chemistry. While the reason for this
in unknown, they had the least positive scores, across all
nations, towards this field. The mean of girls’ attitudes towards
chemistry is 2.41, between the ‘rather negative’ and
‘indifferent’ marks on the Likert scale, and significantly lower
than in other countries. When evaluating this field, many
participants marked it with ‘1’ (‘very negative’). One more
surprising issue is that boys seem to favor biology (4.62) over
all other fields of science. They are less positive towards Earth
(3.97) and environmental sciences (3.80), and are rather
indifferent towards chemistry (3.22). Girls in Nepal appear to be
more positive towards biology (3.87) and environmental
sciences (3.84) than to other fields, but especially negative
towards chemistry (2.41).

C. Cultural Results
Interestingly, there is no clear relation between students’
attitudes towards science careers and the economic conditions
of countries of their origin. This study shows that students from
‘poorer’ countries do not necessarily have more positive
attitudes towards science careers. This is in contrast with the
recent results of the ROSE Project [10]. For example, students
from China seem to be more interested to work in science than
their peers from Nepal, Ukraine and Vietnam, i.e. nations with
much lower GDP per capita.
China. Students seem to be more interested in science
careers than their peers from other countries with the only
exception being environmental science. Genders showed a
similar attitude towards chemistry (4.64 and 4.69 respectively),
while there is a rather substantial difference between them in
other fields. Interestingly, girls have a more positive perception
of environmental science than boys (4.65 and 4.34
respectively). Boys seem to be more interested in physics,
chemistry and biology than in other areas. Girls seem to be the
most positive towards biology (4.95) and the least interested in
physics (4.42) while evaluating other three fields rather equally.
Guinea. Boys showed a more positive attitude towards
chemistry (4.38) than towards physics (3.97) and environmental
science (3.92). Girls seem to be more interested in chemistry
and biology than in other fields. If further research confirms that
Guinean students have a higher interest towards chemistry, it
may be interesting.
Japan. Japan has the highest GPD per capita rank among all
countries that participated in this study. This country has
continuously demonstrated a low interest towards science in
various studies during last three decades [10], [23]. Japanese
girls are significantly more negative towards science than male
peers, however, as the ROSE Project showed, attitudes largely
vary depending on particular science topics.
Table 1 shows that, while boys from Japan had low scores,
they were not the lowest scores in all scientific fields. While
girls from Japan tend to be more negative in their perception of
science careers than their peers from other countries, these
negative results were also observed in other nations, as well. For
example, in physics, Japanese girls’ assessment (2.86) is very
close to that of their Nepalese peers (2.90), and in chemistry,
girls from Nepal (2.41) are significantly more negative than
girls from Japan (3.26). Boys from Japan appear to evaluate
physics (3.64), chemistry (3.61) and biology (3.68) almost
equally while being slightly more indifferent towards the
environmental science (3.42). There is a significant difference
in their attitudes towards physics, chemistry, biology and Earth
science (3.19). A similar finding, with a less pronounced
difference is observed in Japanese girls’ assessment. In Japan,
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Ukraine. Boys report a ‘little interest’ in biology (3.95) and
Earth science (4.05). Their attitudes towards physics, chemistry
and environmental science are similar, and lie between
‘indifferent’ and ‘little interest’. Interestingly, boys from
Ukraine seem to be the most positive towards careers in Earth
science. It may be explained by the priorities in school
education, as in this country Earth science has more
instructional time and topics than in many other school systems
internationally [25]. Girls seem to favor biology (4.84). This is a
rather high score across countries. They are positive towards
careers in environmental science (4.23) and a little less
interested in Earth science (3.87). In contrast, physics is the
least preferred field.
Vietnam. For both genders, environmental science is a
favorite option (4.45 and 4.62). Students report a higher interest
to it than peers internationally, with the only exception being
China. Boys seem to have a rather equal interest (means
between 4.29 and 4.50) to all fields except Earth science. Girls

prefer physics, biology and environmental science over the
other two fields. Interestingly, girls seem to favor physics
(4.39). This is a rare result, as research has shown that girls
globally disfavor it [10].
D. Students’ Assessment of Popularity of Science Careers
Respondents were asked to evaluate the popularity of each
field of science in their country, by the scale from 1 to 4, i.e. 1)
unpopular; 2) rather unpopular, 3) rather popular, 4) popular.
The results are presented in table 2.

TABLE II: Popularity of careers in science fields

Country
China
Guinea
Japan
Korea
Malaysia
Nepal
Ukraine
Vietnam

Ph
3.1
4
2.3
8
2.3
9
-

Ch
3.0
3
2.4
8
2.7
4
-

Boys
Bi
3.0
2
2.9
1
2.6
1
-

ES
2.7
2
2.4
9
2.2
2
-

EnvS
2.74

2.8
2
2.9
9
2.4
3
3.0
2

2.8
0
2.3
9
2.4
8
3.1
2

3.1
0
3.1
0
2.8
9
2.9
3

2.4
0
2.4
7
2.7
7
2.4
6

2.45

2.48
2.40
-

2.28
2.71
2.56

Ph
3.0
8
2.3
7
2.4
1
2.0
7
2.8
1
2.8
6
2.4
7
3.0
2

Ch
3.0
5
2.5
5
2.6
7
2.5
5
2.8
7
2.4
1
2.8
4
3.0
4

Girls
Bi
3.2
0
3.1
4
2.7
0
3.0
2
3.1
5
2.7
6
3.2
5
3.0
1

ES
2.8
9
2.5
4
2.3
8
2.5
7
2.4
0
2.2
6
2.7
9
2.6
8

EnvS
2.90
2.49
2.74
2.81
2.45
2.52
2.91
2.78

seem to hold a positive perception of chemistry and biology
careers, but suggest that a career in chemistry is less popular
than the one in biology.
Japan. Both genders evaluate the popularity of careers in
chemistry and biology slightly higher than in physics and Earth
science. Girls also evaluate the popularity of the environmental
science slightly higher, while boys do not. Although all marks
do not reach a score of 3 (‘rather popular’).
Korea. Girls suggest that careers in biology (3.02) and
environmental science (2.81) are ‘rather popular’, while careers
in physics are ‘rather unpopular’ (2.07), and other fields lie in
between.
Malaysia. Students clearly divided the areas into two groups:
a more popular one (Ph, Ch and Bi) and a rather unpopular one
(ES and EnvS). It may be the result of priorities in school
science, but more research is needed.
Nepal. Both genders consider careers in physics and biology
to be ‘rather popular’, while the perceived popularity of other
fields does not reach this mark.
Ukraine. Boys evaluate the popularity of careers in Bi, ES
and EnvS slightly higher than in Ph and Ch. Girls, however,

E. Gender Results
The assessment of popularity between genders appears to be
similar. Interestingly, girls often evaluate careers in fields of
science as more popular than their male peers, with the
exception of physics. A general tendency of a more positive
assessment given by female students may be explained by
theories on trust and emotions [19]. Some of them suggest that
females are more trustful and tend to give a more positive
evaluation than males in such surveys. Interestingly, in this
study, girls from Nepal evaluated the popularity of careers in
biology and Earth science lower than boys.
F. Cultural Results
China. Both genders evaluate careers in physics, chemistry
and biology as ‘rather popular’. Earth and environmental
sciences seem to be slightly less popular. This result is possibly
related to the priorities of school science education in this
country.
Guinea. Both genders consider biology to be more popular
than other fields that are evaluated between 2.38 and 2.55, thus
not reaching a ‘rather popular’ mark. Interestingly, students
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that students’ attitudes towards specific fields of science were
not influenced by their perceived popularity.

think that biology is slightly more popular than other fields. In
their opinion, careers in Ch, ES and EnvS have rather equal
popularity levels (between 2.79 and 2.91), and physics is less
popular (2.47).
Vietnam. Boys and girls appear to evaluate jobs in Ph, Ch
and Bi as ‘rather popular’. ES and EnvS are considered to be
slightly less popular. It is a very interesting finding, as students
report a high interest in working in the field of environmental
science (Table 1).
To identify a correlation between students’ attitudes towards
science careers and a perceived popularity of them, the
Spearman rank correlation coefficient was calculated. The
correlation was insignificant for both genders across all
countries, with the exception of Malaysia. The analysis showed

G. Economic Motivation
To identify respondents’ economic motivation in science
careers, they were asked to rate their country’s level of
promotion/support for each field. The students were asked to
assess the 1) salaries of scientists and researchers and 2)
resource support (availability of labs, funding for research, and
scholarships for study, etc.) by the scale: (1) insufficient, (2)
rather insufficient, (3) rather sufficient, (4) sufficient. The
results are presented in Table 3.

TABLE III: Assessment of Salaries and Resource Support in Fields of Science

Countr
y

Boys
Ph1

CN

2.90

GN

1.90

JP

2.33

Ph2
W
2.73
W
1.94
W
2.43

Girls

Ch1

Ch2

Bi1

Bi2

ES1

ES2

ES1

En2

Ph1

Ph2

Ch1

Ch2

Bi1

Bi2

ES1

ES2

En1

En2

2.82

2.73

2.75

2.66

2.57

2.36

2.55

2.32

3.16

2.92

3.09

2.87

3.06

2.95

2.84

2.63

2.78

2.59

2.04

2.16

2.33

2.40

2.03

2.39

2.02

2.11

1.73

1.90

2.09

2.28

2.40

2.64

2.05

2.39

1.98

2.33

2.35

2.51

2.39

2.48

2.35

2.51

2.32

2.44

2.62

2.64

2.64

2.71

2.60

2.74

2.69

2.67

2.73

2.72

KR

-

-

-

-

-

-

-

-

-

-

2.57

2.41

2.69

2.61

2.82

2.70

2.66

2.52

2.70

2.62

MY

2.70

2.57

2.69

2.60

2.69

2.66

2.63

2.50

2.62

2.54

2.58

2.63

2.68

2.73

2.78

2.87

2.53

2.47

2.50

2.63

NP

2.32

2.31

2.06

2.05

2.70

2.71

2.03

2.15

2.31

2.42

2.30

2.03

2.22

2.29

2.27

2.59

1.92

2.22

2.25

2.54

UA

2.46

2.38

2.45

2.56

2.41

2.72

2.24

2.67

2.45

2.61

2.36

2.48

2.55

2.59

2.78

2.91

2.62

2.89

2.64

2.89

VN

2.73

2.90

2.78

2.83

2.69

2.79

2.34

2.72

2.43

2.57

2.81

2.71

2.78

2.63

2.77

2.62

2.54

2.58

2.58

2.44

When evaluating salaries, girls gave similar scores to all fields,
except Earth science. However, the resource support was
evaluated slightly higher for biology (2.59) and EnvS (2.54),
and the lowest for physics.
Ukraine. Boys evaluate all fields in both categories almost
equally. In contrast, girls evaluate salaries in biology slightly
higher (2.78), in Ch, ES and EnvS almost equally, and in Ph
slightly lower (2.36). The resource support in Bi, ES and EnvS
is scored higher (2.89-2.91) than in Ph (2.48) and Ch (2.59).
Vietnam. Students evaluate salaries in Ph, Ch and Bi slightly
higher than in other two fields. The resource support is almost
equal across fields. While there is no substantial difference,
environmental science may be considered as a lower
economically provided field.
Guinea and China. Students from Guinea and some cases
Nepal evaluate the economic conditions for science as ‘the most
insufficient’ among all countries. In contrast, students from
China give the most positive assessment.
Correlation coefficients between attitudes towards careers in
fields of science and their economic assessment were
calculated. The results are summarized as follows. There is no
clear difference between genders. Correlation is rather
insignificant in case of both genders with few exceptions. For
the cultural results, the correlation is higher in the case of
Malaysia, but only achieved statistical significance for boys’
assessment of Earth and environmental sciences (salaries).
Therefore, an interest toward careers in science does not seem to

H. Gender Results
In general, girls evaluate the resource the economic support
in science as more sufficient than boys.
I. Cultural Results
China. Students evaluate salaries and resource support in
physics, chemistry and biology slightly higher than in Earth and
environmental sciences
Guinea. Salaries in biology are perceived to be higher than in
other fields. However, all of them are marked as ‘insufficient’.
As for the resource support, biology (2.40) and Earth science
(2.39) have slightly higher scores than other fields. Girls also
think that biology is economically supported slightly better
(2.64) than other fields.
Japan. Students evaluate salaries and the resource support in
all fields almost equally.
Korea. Girls evaluate salaries in all fields almost equally. As
for the resource support, chemistry, biology and environmental
science are marked almost equally, while physics a little lower.
Malaysia. Boys evaluate all fields equally, while there is a
small difference between fields in answers of girls. Girls
evaluate the economic conditions in Bi and Ch slightly higher
than in Earth and environmental sciences.
Nepal. Interestingly, boys suggest better economic
conditions for biology, lower in EnvS and Ph, and the lowest in
Ch and ES. For boys the assessment of resource support is
similar in trend to that of salaries, but for girls it is different.
16
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depend on an assessment of either salaries of scientists or the
resource support of this field.
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