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After a 45-minute theory class on nuclear power generation and a 45-minute 
practical class on measuring radiation, the level of awareness and attitudes 
regarding nuclear energy (necessity, safety, information acquirement, and 
subjective knowledge) increased with statistical significance. The research 
process was made up of four steps: Step 1, a research plan; Step 2, a pre-
education survey investigation; Step 3, education; and Step 4, a post-
education survey investigation. The proportion of students with a positive 
awareness level regarding the development of nuclear energy was 33.2% 
(1,128 students) before education and 68.4% (2,151 students) after 
education. The proportion of students with a negative awareness level was 
66.8% (2,269 students) before education and 31.6% (996 students) after 
education. Although this was a short class, it demonstrated that education 
should be continuously provided for the students on whom it had major 
effects. Those students on whom education had fewer effects should be 
provided with field trips related to nuclear energy or should experience 
medical radiation. Better results of nuclear energy classes can be anticipated 
in the future with the implementation of such strategies. 
 
Key words: Nuclear power, education, student, school, effect, radiation, 
communication 

 

 
 
INTRODUCTION 
 
There is a new understanding around the world about the 
usefulness of nuclear power generation due to global 
warming and high oil prices. The introduction of nuclear 
energy plants is being examined, and plans for their 
construction are occurring not only in developed countries 
such as the US or France but also in underdeveloped 
countries such as China, India, and Brazil (Nuclear Safety 
and Security Commission et al, 2013). As of July 2012, 
global nuclear power generation data showed the US as 
number one with a 101,229 MW generation capacity, 
followed by France, Japan, and Russia. South Korea was 
number five with a capacity of 20,716 MW. Data on nuclear 
energy market shares showed that France has the highest 
with 74.1%, while South Korea has 31.4%. Korea’s energy 
source ratio is made up of 30.1% coal, 25.4% nuclear 
energy, 24.7% gas, 7.9% water power, and 6.0% oil, 
showing that nuclear energy is the second most common 

energy source (Nuclear Safety and Security Commission et 
al 2013; International Atomic Energy Agency, 2015; Korea 
Electric Power Corporation, 2012;  International Energy 
Agency, 2010). Although nuclear power generation and the 
use of radiation have great advantages, they are 
controversial because they are potentially dangerous (Han, 
2011). Since the 2011 nuclear energy accident that 
occurred in Fukushima, Japan-caused by a 9.0 magnitude 
earthquake-specialist groups have explained the safety of 
radioactivity through mass media, but people are still 
worried (Kim and Kim, 2013; Yi et al., 2011). Also, the 
understanding of nuclear power generation by the majority 
of Korean society is changing, and people’s mistrust of 
nuclear energy safety has increased since the recent 
concealed blackout due to nuclear power generation and 
the recent scandals of business corruption and quality 
qualification       statement      forgery    (Nuclear  Safety and  
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Security Commission et al, 2013). Risk perception is 
influenced by people’s attitudes and awareness (Slovic, 
1992), and an individual’s acceptable degree of risk is 
determined by that individual’s awareness (Slovic, 1987; 
Fischhoff et al., 1978). A specialist’s risk awareness is 
formed based on technical risks; the specialist then tries to 
measure the degree of risk and harm probabilistically. 
Normal people understand risk from their experiences; 
many have come to regard specialists’ probabilistic results 
as uncertain and to perceive a degree of risk that is higher 
than the actual (Lidskog, 2008). Thus, though specialists 
may regard a technical risk as minor, the degree of risk that 
the average person perceives is very high (Sjoberg, 1999). 
This can be seen as the difference between the amount of 
information possessed by specialists and by the average 
person (Slovic, 1987). Risk awareness of nuclear energy is 
affected by a lack of control or management after an 
accident such as the Chernobyl disaster, which provides 
strong negative images through cognitive anchoring. Thus, 
such events have a great influence on the public’s risk 
awareness of nuclear energy technicalities and facilities 
(Greenberg et al., 2007; Lee and Park, 2012). With negative 
images planted in their minds, people tend to remember 
information that reports a greater risk awareness than 
what they originally perceived and are not highly 
influenced by scientific or technical assessments (Slovic, 
1993).  

Today’s societal problems are entirely different from 
those that occurred in postindustrial society due to the 
urgency and destructive power that arises within a risk 
society (Lee, 2012). For any scientific advancement to 
receive recognition, both socially and economically, 
members of the community must accept and understand it. 
Thus, people’s understanding and acceptance must be seen 
as important because it affects the growth of scientific skill. 
Scientific understanding is especially important because 
rational decision-making can become difficult without 
understanding, as people may blindly follow or reject 
scientific skill (OH et al., 2006). After the Fukushima 
accident, the American Society of Mechanical Engineers 
constructed a new direction for nuclear energy safety. 
External aspects of facilities or equipment, such as human 
performance and organizational management, along with 
societal aspects such as crisis communication, were 
included (Nuclear Safety and Security Commission et al, 
2013). In South Korea, nuclear energy organizations have 
started to fragmentarily distribute information on nuclear 
energy and radiation to elementary, middle, and high 
school students, as well as others, through public relations 
and experiences. However, they have not been able to raise 
awareness at the national level. Thus, this research surveys 
elementary, middle, and high school students, who are 
expected to have the greatest educational ripple effect, as 
subjects, and examines the changes in their awareness of 
and attitude toward nuclear energy after receiving 
education about it. This study thereby aims to provide 
evidentiary materials for a systematic nuclear energy 
education design.  

 
 
 
 
RESEARCH METHOD 

 
Research process  

 
In Figure 1, the research process was made up of four steps: 
Step 1, a research plan; Step 2, a pre-education survey 
investigation; Step 3, education; and Step 4, a post-
education survey investigation. The education content 
included information on the basic principles, necessity, 
safety (risk), and use of nuclear energy. 

 
Research subject, tools and analysis 

 
The research subjects included a total of 63 schools (27 
elementary, 13 middle, 23 high), with a total of 3,399 
students: 1,785 male (52.5%), 1,537 female (45.2%), and 
77 no response (2.3%). The survey showed that 78.1% 
(2,656 students) had high expectations of the classes and 
11.1% (377 students) had low expectations, while 10.8% 
(366 students) responded “other.” In addition, 41.0% 
(1,393 students) had experience with medical radiation, 
29.7% (1,009 students) did not, and 29.3% (997 students) 
did not know. The education step took place from October 
17, 2012 to May 25, 2013. Five specialist instructors visited 
the schools and conducted surveys. The surveys were made 
up of questions that measured general characteristics, 
awareness, and attitude. The general characteristics were 
sex, grade, area, expectations for the class. The awareness 
measurement questions were in four parts; safety (risk); 
acquiring information (familiarity); and subjective 
knowledge. Lastly, two questions were asked in the attitude 
measurement regarding the students’ receptive attitude 
toward nuclear power generation. A five-scale 
measurement was used for both awareness and attitude. 
The value of Cronbach′s α, which indicates the reliability of a 
survey, was 0.889 for the necessary uses of radiation, 0.904 
for safety, 0.904 for information acquisition, 0.956 for 
subjective knowledge, 0.631 for objective knowledge, and 
0.759 for attitude, showing the high values of each area. 
SPSS/WIN 15.0 was used for analysis, which employed 
frequency and percentage, mean and standard deviation, 
Pearson’s correlation analysis, t-test, one-way ANOVA, and 
multiple regression analyses. The Scheffé's method was 
used for the post-test verification. Pearson's correlation 
only provides information about the direction and strength 
of the linear relationship between the two variables. A two-
sample t-test examines whether two samples are different 
and is commonly used when the variances of two normal 
distributions are unknown and when an experiment uses a 
small sample size. One-way ANOVA is a technique used to 
compare means of three or more samples (using the F 
distribution). Scheffé's method is a method for adjusting 
significance levels in a linear regression analysis to account 
for multiple comparisons. It is particularly useful in analysis 
of variance, and in constructing simultaneous confidence 
bands for regressions involving basis functions (Triola and 
Triola, 2006).  

http://en.wikipedia.org/wiki/F_distribution
http://en.wikipedia.org/wiki/F_distribution
http://en.wikipedia.org/wiki/Statistical_significance
http://en.wikipedia.org/wiki/Linear_regression
http://en.wikipedia.org/wiki/Multiple_comparisons
http://en.wikipedia.org/wiki/Analysis_of_variance
http://en.wikipedia.org/wiki/Analysis_of_variance
http://en.wikipedia.org/wiki/Confidence_band
http://en.wikipedia.org/wiki/Confidence_band
http://en.wikipedia.org/wiki/Basis_functions
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Figure 1: Research design and process 

 
 
 
RESULTS 
 
Changes in awareness of nuclear power 
generation before and after education 
 
In Table 1, in observing the changes in necessity 
awareness of elementary, middle, and high school 
students based on their general characteristics 
before and after nuclear energy education, it was 
found that the average before education was 
3.88±0.97 points, while after education the average 
was 4.09±0.91 points. Before education, female 
students, elementary school students, students with 
low expectations of the class, and students with no 
experience with  medical  radiation  had   statistically  

 

 
significant low results for nuclear power generation 
necessity awareness. However, after education, it 
was found that necessity awareness increased for all 
variables except expectation. In particular, male 
students, middle school students, students with high 
expectations for the class, and students with 
experience with medical radiation had higher 
awareness after education.  

Regarding the safety awareness of nuclear power 
generation, the average before education was 
2.85±1.07 points, while after education it was 
3.45±1.03 points. Before education, high school 
students had the lowest awareness; after education, 
they     all    showed    high   levels   of    awareness. In 
particular, male     students,  elementary  and   middle 

 
 
school students, students with high expectations for 
the class, and students with medical radiation 
experience had high levels of safety awareness of 
nuclear power generation. 

In Table 2, regarding the difference in standards of 
acquiring information about nuclear power 
generation, before education the average was 
2.30±1.12 points, while after education it was 
3.04±1.02 points. Before education, female students, 
middle school students, students with low 
expectations of the class, and students with no 
medical radiation experience had statistically 
significant  low  results for  acquiring  information on 
nuclear power generation. In contrast, male students, 
middle    school      students,     students    with    high 
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Table 1. Changes in awareness of nuclear power before and after education (necessity and safety) 

 

Classification Necessity Safety 
Before education After education (Before and 

after 
education) 

Before education After education (Before and 
after education) 

mean±sd t/F p 
Scheffe 

mean±sd t/F p 
Scheffe 

t/F p 
Scheffe 

mean±sd t/F p 
Scheffe 

mean±sd t/F p 
Scheffe 

t/F p 
Scheffe 

Sex M 3.94±0.99 20.69 0.000 4.17±0.89 23.79 0.000 -6.87 0.000 2.84±1.12 0.06 0.813 3.53±1.07 16.97 0.000 -18.38 0.000 
F 3.79±0.93 4.01±0.89 -6.43 0.000 2.85±1.02 3.37±0.97 -14.23 0.000 

School Elementary 
(a) 

3.82±0.99 11.95 0.000 
c>ab 

4.03±0.95 9.23 0.000 
c>a 

-6.69 0.000 3.04±1.07 91.53 0.000 
a>b>c 

3.49±1.04 4.06 0.017 
ab>c 

-12.86 0.000 

Middle (b) 3.85±1.03 4.13±0.90 -4.17 0.000 2.66±0.99 3.49±0.98 -12.13 0.000 
High (c) 4.01±0.89 4.19±0.81 -4.55 0.000 2.51±1.01 3.37±1.04 -18.13 0.000 

Class 
expectation 

High (a) 3.95±0.94 41.49 0.000 
a>bc 

4.17±0.86 77.51 0.000 
a>c>b 

-8.83 0.000 2.85±1.09 1.38 0.253 3.50±1.03 18.95 0.000 
a>bc 

-22.25 0.000 
Low (b) 3.54±1.01 3.55±1.03 -0.06 0.954 2.76±1.01 3.16±1.07 -4.63 0.000 
Other (c) 3.65±0.97 3.77±0.98 -1.46 0.144 2.88±1.02 3.25±0.98 -4.53 0.000 

Medical 
radiation 
experience  

Yes 3.98±0.95 5.02 0.000 4.24±0.83 14.73 0.000 -8.68 0.000 2.80±1.10 -1.59 0.113 3.56±1.03 8.66 0.000 -20.82 0.000 
No 3.81±0.97 3.75±0.98 1.49 0.316 2.88±1.05 3.22±1.01 -8.45 0.000 

Total(mean±sd)  3.88±0.97 4.09±0.91   2.85±1.07 3.45±1.03   
 

Note: Since there was a huge difference in awareness of the necessity and safety of nuclear power after education on the topic than before (Necessity and Safety columns), there is an educational effect even from 
a short educational session. (On a 5-point scale, higher scores represent higher awareness of the safety and convenience of nuclear power.) What is clear is that before education, awareness of the safety of 
nuclear power was very low (meaning that the level of concern was high) regardless of sex, grade, or prior treatment experience with medical radiation. In the case of high school students, in particular, the level 
of necessity awareness was highest (p<0.000, c>ab) whereas the level of safety awareness was lowest (p<0.000, a>b>c). It can be predicted that results for adults would not be very different. The current results 
show a statistically significant difference and unless objective information on the necessity and safety of nuclear power is provided to students through such short educational classes, the level of concern over 
nuclear power will rise and can be expected to have a negative effect on forming nuclear policy. A, b, c are results of post-test analysis using Scheffe’s method, characterizing the differences among three or more 
groups that exhibited statistically significant differences 

 
 
 
expectations for the class, and students with medical 
radiation experience had increased standards of 
acquiring information for nuclear power generation. 
Regarding subjective knowledge of nuclear power 
generation, before education the average was 
2.49±1.01 points, while after education it was 
3.22±0.96 points. Before education, female students, 
elementary school students, students with low 
expectations of the class, and students with no 
medical radiation experience had statistically 
significant low results regarding subjective 
knowledge  of   nuclear  power  generation. However, 

after     education, all    of     the    students’  subjective 
knowledge levels increased. In particular, male 
students, middle school students, students with high 
expectations for the class, and students with medical 
radiation experience had high levels of subjective 
information.  

For students with no experience in acquiring 
knowledge on nuclear power generation and 
radiation use, their low level of understanding of the 
necessity, safety, and subjective knowledge of 
nuclear power generation can be attributed to the 
Korea Nuclear Energy Foundation’s low level of 

interest in nuclear power generation and its 
prejudice against radiation safety. There is therefore 
a need to approach this issue (Korea Nuclear Energy 
Foundation, 2001).  According   to  Park et  al. (2005), 
there are a number of problems with science 
teachers’ knowledge of radiation. If we understand 
that a science teacher’s incorrect knowledge directly 
affects and influences his or her students, we can see 
that if incorrect information on nuclear power 
generation is given when there is insufficient 
knowledge on the subject, it could  result  in  negative 
awareness on the part of the students. 
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Table 2. Changes in awareness of nuclear power before and after education (information acquirement and subjective knowledge)    
 

Classification Information acquirement Subjective knowledge 
Before education After education (Before and 

after 
education) 

Before education After education (Before and 
after 

education) 
mean±sd t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
t/F p 

Scheffe 
Sex Male 2.37±1.15 14.43 0.000 3.13±1.04 26.92 0.000 -20.14 0.000 2.58±1.05 28.23 0.000 3.30±0.99 23.19 0.000 -20.54 0.000 

Female 2.22±1.09 2.94±0.96 -18.67 0.000 2.39±0.97 3.13±0.90 -21.28 0.000 
School Elementary 

(a) 
2.27±1.16 8.52 0.000 

c>ab 
2.96±1.12 13.68 0.000 

bc>a 
-18.80 0.000 2.45±1.06 5.09 0.006 

c>ab 
3.15±1.04 11.97 0.000 

bc>a 
-20.25 0.000 

Middle (b) 2.19±1.10 3.20±0.87 -14.87 0.000 2.46±0.96 3.37±0.84 -14.58 0.000 
High (c) 2.42±1.04 3.12±0.84 -15.94 0.000 2.58±0.93 3.28±0.83 -17.22 0.000 

Class 
expectations 

High (a) 2.34±1.14 7.03 0.001 
a>b 

3.10±1.00 26.32 0.000 
a>bc 

-25.80 0.000 2.55±1.02 21.71 0.000 
a>c>b 

3.28±0.94 38.80 0.000 
a>bc 

-27.14 0.000 
Low (b) 2.13±1.06 2.70±1.05 -6.52 0.000 2.20±0.96 2.86±0.96 -8.50 0.000 
Other (c) 2.20±1.08 2.81±1.08 -7.02 0.000 2.38±0.97 2.90±1.02 -6.53 0.000 

Medical 
radiation 
experience  

Yes 2.41±1.14 5.05 0.000 3.16±0.99 9.99 0.000 -20.60 0.000 2.65±1.01 8.08 0.000 3.35±0.94 11.70 0.000 -20.82 0.000 
No 2.22±1.11 2.78±1.04 -13.15 0.000 2.38±1.00 2.92±0.96 -14.08 0.000 

Total(mean±sd)  2.30±1.12 3.04±1.02   2.49±1.01 3.22±0.96   
 

Note: In terms of information acquisition and subjective knowledge about nuclear power, there is a huge difference in awareness before and after education and therefore it can be considered that an 
educational effect does exist even for a short class. (On a 5-point scale, higher scores indicate higher levels of information acquisition and subjective knowledge.) What is clear is that both before and 
after education, female students had lower levels of information acquisition (p<0.000, p<0.000) and lower levels of subjective knowledge (p<0.000, p<0.000). This therefore raises the necessity to 
provide more opportunities for female students than for male students to acquire information. According to a prior study, results showing that female students and female adults view nuclear power 
more negatively than male students and male adults, respectively, can be expected to be caused by a lack of information. A, b, c are results of post-test analysis using Scheffe’s method, characterizing 
the differences among three or more groups that exhibited statistically significant differences 

 
 
 
Changes in attitudes towards nuclear power 
generation before and after education 
 
In Table 3, changes in elementary, middle and high 
school students’ approval attitudes towards nuclear 
power  generation  were observed: before                        
education their average was 3.56±0.98 points, while 
after education it was 3.95±0.95 points. Before 
education, female students, students with low 
expectations of the class, and students with no 
medical radiation experience had statistically 
significant low approval attitudes toward nuclear 
power generation. However,  after  education, all   of  

 
the students’ attitudes became more positive. In 
particular, male students, students with high 
expectations for the class, and students with medical 
radiation experience showed an increase in approval 
attitudes. Regarding the differences in attitudes 
toward building nuclear energy plants, the averages 
were 3.30±1.07 points before education and 
3.71±1.05 points after education. Before education, 
female students, middle and high school students, 
and students with low expectations for the class had 
statistically significant low results for attitudes 
toward building nuclear energy plants. However, all 
students’  attitudes    improved    after    education.  In  

 
particular, male students, elementary school 
students, students with high expectations for the 
class, and students with medical radiation experience 
had high approval attitudes regarding the building of 
nuclear energy plants.  
 
The relationship between awareness and attitude 
before and after education 
 
In Table ,4 if the correlation between necessity, 
safety, information acquirement, and subjective 
knowledge regarding nuclear power generation is 
observed,     we       can    see    that   before  education, 
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Table 3. Changes in attitude toward nuclear power before and after education 
 

Classification Approval of radiation use and nuclear power  Approval of building nuclear power plants 
Before education After education (Before and 

after 
education) 

Before education After education (Before and 
after 

education) 
mean±sd t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
mean±sd t/F p 

Scheffe 
t/F p 

Scheffe 
Sex Male 3.68±1.03 60.11 0.000 4.04±0.94 33.84 0.000 -10.70 0.000 3.37±1.12 21.40 0.000 3.79±1.08 20.25 0.000 -11.09 0.000 

Female 3.42±0.89 3.85±0.92 -12.71 0.000 3.20±1.02 3.62±1.01 -11.04 0.000 
School Elementary 

(a) 
3.58±1.01 1.78 0.169 3.95±1.00 0.19 0.824 -11.36 0.000 3.39±1.11 19.22 0.000 

a>bc 
3.76±1.09 4.37 0.013 

a>bc 
-10.26 0.000 

Middle (b) 3.48±0.95 3.96±0.87 -7.68 0.000 3.16±1.04  
 

3.68±0.99  
 

-7.39 0.000 

School High (c) 3.57±0.92 1.78 0.169 3.93±0.87 0.19 0.824 -8.79 0.000 3.16±0.99 19.22 0.000 
a>bc 

3.63±1.00 4.37 0.013 
a>bc 

-10.29 0.000 

Class 
expectations 

High (a) 3.64±0.97 38.06 0.000 
a>c>b 

4.03±0.90 69.29 0.000 
a>c>b 

-15.36 0.000 3.35±1.07 18.28 0.000 
ac>b 

3.79±1.03 46.12 0.000 
a>bc 

-15.12 0.000 

Low (b) 3.21±0.97  
 

3.42±1.11  
 

-2.56 0.011 3.01±1.09  
 

3.23±1.14  
 

-2.46 0.014 

Class 
expectations 

Other (c) 3.39±0.97 38.06 0.000 
a>c>b 

3.62±0.99 69.29 0.000 
a>c>b 

-2.80 0.005 3.20±1.01 18.28 0.000 
ac>b 

3.41±0.99 46.12 0.000 
a>bc 

-2.55 0.011 

Medical 
radiation 
experience  

Yes 3.62±1.02 3.01 0.003 4.10±0.88 14.24 0.000 -15.07 0.000 3.33±1.11 1.92 0.055 3.85±1.03 11.33 0.000 -14.11 0.000 

No 3.53±0.95 3.60±0.99 -1.82 0.069 3.27±1.05 3.40±1.03 -3.13 0.002 

Total(mean±sd
) 

 3.56±0.98 3.95±0.95   3.30±1.07 3.71±1.05   

 

Note: There was a huge change before and after education in terms of attitude in favor of nuclear power and in favor of nuclear power plant construction. (On a 5-point scale, higher scores represent 
higher approval rates for nuclear power and higher levels of attitude in favor of new nuclear power plant construction.) There was not a big difference in attitudes favoring nuclear power across 
classes; however, attitudes favoring nuclear power plant construction were highest (p<0.000, a>b, c, p<0.013, a>b, c) among elementary school students both before and after education (3.39±1.11, 
3.76±1.09). Therefore, in terms of attitude change, the education effect on elementary students is highest (p<0.000, a>b, c). This shows that education must begin from elementary school for a 
change in attitude regarding nuclear power. A, b, c are results of post-test analysis using Scheffe’s method, characterizing the differences among three or more groups that exhibited statistically 

significant differences. 

 

 
observed, we can see that before education, 
information acquirement and subjective knowledge 
had a correlation of r=0.569 (p<0.01), a static 
relationship, and their correlation value was the 
highest. Even after education, information 
acquirement and subjective knowledge had a 
correlation of r=0.540 (p<0.01), a static relationship 
with a high correlation value. Before and after 

education, if one of the four variables (necessity, 
safety, information acquirement, and subjective 
knowledge) was high, then the awareness levels of 
the others were also high. If the correlation between 
attitudes toward nuclear power generation is 
observed, we can see that before education, approval 
attitudes toward nuclear power generation and 
toward the building of nuclear energy plants had a 

correlation of r=0.621 (p<0.01), a static relationship 
with a high correlation value. Even after education, 
those two variables had a correlation of r=0.733 
(p<0.01).  

This means that if approval attitudes toward 
nuclear power generation were high, then approval 
attitudes toward building nuclear energy plants 
would also be high. 
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Table 4. Relationship between awareness and attitude toward nuclear power before and after education 
 

Awareness 
Before education After education 

Necessity Safety 
Information 
acquirement 

Subjective 
knowledge 

Necessity Safety 
Information 
acquirement 

Subjective 
knowledge 

Necessity 1 0.205(**) 0.109(**) 0.156(**) 1 0.390(**) 0.246(**) 0.307(**) 

Safety  1 0.111(**) 0.088(**)  1 0.180(**) 0.246(**) 
Information 
acquirement 

  1 0.569(**)   1 0.540(**) 

Subjective 
knowledge 

   1    1 

Attitude 
Before education After education 

Approval of 
nuclear power 

Approval of building 
nuclear power plants 

Approval of 
nuclear power 

Approval of building 
nuclear power plants 

Approval of 
nuclear  
power 

1 0.621(**) 1 0.737(**) 

Approval of 
building 
nuclear 
power plants 

 1  1 

 

Note: *p<0.05, **p<0.01, ***p<0.001. Before n=3,399; after n=3,157 
Provision of information and subjective knowledge both before and after education (0.569, 0.540) had the highest positive 
correlation. In addition, there is a positive correlation with the necessity of nuclear power and its safety. In order to increase 
necessity awareness and reduce distrust regarding nuclear safety, there must be a provision of highly relevant information. In 
addition, as being in favor of nuclear power and the construction of nuclear power plants have a high correlation both before and 
after education (0.621, 0.737), providing information in favor of nuclear power should be prioritized in order to improve attitudes 
towards construction of nuclear power plants. Correlations have a value between -1 ~ 1, in which a higher positive value means 
there is a higher correlation and a higher negative value means there is a higher inverse correlation.  

 
 
 
Factors that influenced awareness of nuclear power 
generation before and after education 
 
Factors that influenced necessity and safety awareness 
 
In Table 5, the students’ ability to explain the factors that 
influence necessity awareness of nuclear power generation 
was better after education (61.9%) than before (46.8%). 
Both before and after education, necessity awareness of 
radiation had the most influence on nuclear power 
generation necessity awareness. Thus, it can be estimated 
that, if the awareness of various radiation use fields is high, 
the necessity awareness of nuclear power generation will 
also be high.  

In Table 6, the factors that influence the safety awareness 
of nuclear power generation were also better explained 
after education (61.3%) than before (53.4%). Both before 
and after education, necessity awareness of radiation had 
the most influence on nuclear power generation safety 
awareness. Thus, it can be estimated that, if awareness of 
various radiation use fields is high, the safety awareness of 
nuclear power generation will also be high. 
 
Factors that influenced information acquirement and 
subjective knowledge  
 
In Table 7, the ability to explain the factors that influence 
information acquirement was better after education 

(75.3%) than before (69.3%). Both before and after 
education, information acquirement on radiation use fields 
had the most influence on nuclear power generation 
information acquirement. Thus, it can be estimated that, if 
there is a high level of information acquirement regarding 
radiation use fields, there will also be a high level of 
information acquirement on nuclear power generation. 

In Table 8, the ability to explain the factors that influence 
subjective knowledge of nuclear power generation was also 
better after education (71.2%) than before (67.7%). Both 
before and after education, subjective knowledge on 
radiation fields had the most influence on the subjective 
knowledge of nuclear power generation. Therefore, if the 
level of subjective awareness of the necessity, safety, 
information acquirement, and subjective knowledge on 
radiation use is high, subjective knowledge on nuclear 
power generation will also be high. 
 
 
DISCUSSION 
 
Scientists in the 21st century live in societies with rapidly 
changing scientific abilities, such as nuclear energy. People 
all over the world therefore face various societal and ethical 
issues related to science. Thus, the cultivation of scientific 
knowledge that will allow people to handle value 
judgments is currently being emphasized (Robert, 2007; 
National  Research Council, 2011;  Zeidler et al.,  2005; Jang  
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Table 5. Factors that influenced the awareness of the necessity of nuclear power before and after education 
 

Classification  B Standard Error Beta t p F p R2 
Before education (Variable) 0.170 0.083  2.052 0.040 301.388 0.000 0.468 
 Necessity of all fields 0.469 0.020 0.406 23.235 0.000    
 Necessity of industry  0.119 0.020 0.110 5.849 0.000    
 Necessity of survey analysis  0.091 0.020 0.085 4.609 0.000    
 Necessity of research  0.086 0.020 0.083 4.395 0.000    
 Necessity of state-of-the-art development 0.069 0.022 0.060 3.217 0.001    
 Necessity of medicine 0.078 0.021 0.069 3.737 0.000    
 Safety of all fields 0.088 0.016 0.088 5.625 0.000    
 Safety of medicine -0.044 0.016 -0.045 -2.817 0.005    
 Objective knowledge (5) 0.112 0.031 0.049 3.631 0.000    
After education (Variable) -0.064 0.069  -0.938 0.349 476.079 0.000 0.619 
 Necessity of all fields 0.412 0.022 0.365 18.695 0.000    
 Necessity of survey analysis  0.162 0.021 0.152 7.738 0.000    
 Necessity of research  0.133 0.021 0.128 6.300 0.000    
 Necessity of state-of-the-art development 0.094 0.024 0.083 3.984 0.000    
 Necessity of industry  0.084 0.023 0.078 3.672 0.000    
 Necessity of medicine 0.057 0.021 0.052 2.679 0.007    
 Safety of all fields 0.057 0.017 0.059 3.359 0.001    
 Safety of survey analysis  0.043 0.017 0.043 2.485 0.013    
 Safety of agriculture -0.049 0.017 -0.051 -2.875 0.004    
After education Objective knowledge (1) 0.104 0.042 0.029 2.484 0.013    

 

Notes: Objective knowledge (1) refers to the theoretical knowledge: “Radiation comes from everywhere.”  
Objective knowledge (5) refers to the theoretical knowledge: “There is a high chance our country will face an incident like Fukushima.”  
In order to increase necessity awareness, education has to be designed so that it takes into consideration the point that not only nuclear issues, but also the necessity of all 
fields related to radiation use is the major influencing variable (Beta=0.406, Beta=0.365). As explanatory power is relatively high after education at 61.9% (R2=0.619), in 
order to emphasize the necessity for nuclear power, provision of information must include not only nuclear issues, but also positive areas of radiation use for the public such 
as medical radiation or radiation for research, etc. R2 has a value between 0~1 in which a value approaching 1 indicates that an influencing variable has a higher explanatory 
power. Beta is a standard coefficient having a value between -1~1, in which a value approaching 1 indicates that its relative influence is higher than that of other variables. 
Variables that do not have a statistically significant influence are automatically deleted from the analysis. 

 
 
 
et al., 2012; Lee, 2003). However, since the nuclear energy 
accident at Fukushima, a large gap has formed between the 
awareness of and attitudes toward nuclear energy of 
laypeople and specialists.  

There are many studies that indicated differences in risk 
perception between the public and experts (Han, 2011; 
Slovic et al., 1995; Kraus et al., 1992). Of them, a study by 
Slovic (1987) demonstrated that the degree to which each 
risk type is perceived differs based on the viewer’s degree 
of knowledge and fear of risks. This might be due to the fact 
that there has been a lack of diverse information provision, 
and that people need to make value judgments. In order to 
lessen this gap, nuclear energy education should be 
provided continuously. Moreover, there is a need to provide 
information on nuclear energy in the curricula of 
elementary, middle, and high school students in order to 
give them a better understanding of this issue. Shower 
compared high school students’ level of knowledge and 
attitude regarding nuclear energy, proving that persuasion 
was an effective tool for attitude change (Showers et al., 
1995). Eighty-nine percent (2,809) of students stated, after 
receiving education, that people must receive education on 
nuclear energy. Moreover, people must be able to form 
their own opinions on policy decisions with the help of 
correct information and knowledge. According to Girondi 
(1983) and Eiser and Pligt (1998), because the social, 

political, and technical factors are complex and entangled in 
the goals of solving energy problems, the social and 
political support of citizens may provide important 
alternative solutions. Before the failure of securing social 
acceptance due to ignorance about nuclear energy and 
radiation leads to biased political effects, the correct 
information should be provided in schools to allow future 
generations to develop educated value judgments. 
 
 
CONCLUSION 
 
After a 45-minute theory class on nuclear power generation 
and a 45-minute practical class on measuring radiation, the 
level of awareness and attitudes regarding nuclear energy 
(necessity, safety, information acquirement, and subjective 
knowledge) increased with statistical significance. The 
proportion of students with a positive awareness level 
regarding the development of nuclear energy was 33.2% 
(1,128 students) before education and 68.4% (2,151 
students) after education. The proportion of students with 
a negative awareness level was 66.8% (2,269 students) 
before education and 31.6% (996 students) after education. 
In particular, male students, middle school students, 
students who had high expectations of the class, and 
students    with medical   radiation  experience   had   higher  
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Table 6. Factors that influenced the awareness of the safety of nuclear power before and after education 
 
Classification B Standard 

Error 
Beta t p F P R2 

Before education (Variable) 0.276 0.083  3.332 0.001 293.783 0.000 0.534 
 Necessity of medicine -0.049 0.016 -0.040 -3.002 0.003    
 Safety of all fields 0.506 0.018 0.457 28.449 0.000    
 Safety of industry  0.233 0.021 0.203 11.010 0.000    
 Safety of survey analysis  0.128 0.020 0.114 6.502 0.000    
 Safety of agriculture 0.052 0.018 0.049 2.946 0.003    
 Safety of research  0.051 0.020 0.046 2.516 0.012    
 Safety of medicine -0.040 0.020 -0.037 -2.065 0.039    
 Information acquirement for 

survey analysis  
0.047 0.015 0.046 3.063 0.002 293.783 0.000 0.534 

 State-of-the-art development for 
subjective knowledge 

-0.114 0.021 -0.101 -5.343 0.000 293.783 0.000 0.534 

 Subjective knowledge of survey 
analysis  

0.083 0.022 0.073 3.722 0.000 293.783 0.000 0.534 

 Objective knowledge (5) 0.210 0.034 0.083 6.130 0.000    
 Objective knowledge (2) -0.143 0.029 -0.066 -4.917 0.000    
After education (Variable) 0.025 0.056  0.450 0.653 665.078  0.613 
 Safety of all fields 0.408 0.020 0.369 20.446 0.000    
 Safety of survey analysis  0.223 0.023 0.198 9.783 0.000    
 Safety of industry  0.117 0.023 0.105 5.038 0.000    
 Safety of agriculture 0.110 0.020 0.099 5.390 0.000    
 Safety of research  0.098 0.023 0.088 4.294 0.000    
 Objective knowledge (5) 0.173 0.026 0.080 6.623 0.000    
 Objective knowledge (2) -0.060 0.028 -0.025 -2.160 0.031    
 

Notes: Objective knowledge (2) refers to the theoretical knowledge: “Radiation cannot be detected by the human senses.” 
Objective knowledge (5) refers to the theoretical knowledge: “There is a high chance our country will face an incident like Fukushima.”  
In order to increase public awareness of nuclear power safety, education has to be designed so that it takes into consideration the point that not only 
nuclear issues, but also the safety of all fields related to radiation use is the most influential major variable (Beta=0.457, Beta=0.369). As explanatory power 
is relatively high after education at 61.3% (R2=0.613), in order to emphasize the necessity for nuclear power safety, provision of information must include 
not only nuclear issues, but also positive areas of safe radiation use for the public such as medical radiation or radiation for research, etc. R2 has a value 
between 0~1 in which a value approaching 1 indicates that the influencing variable has a higher explanatory power. Beta is a standard coefficient having a 
value between -1~1, in which a value approaching 1 indicates that its relative influence is higher than that of other variables. Variables that do not have a 
statistically significant influence are automatically deleted from the analysis.  

 
 
 
levels of awareness and more positive attitudes, while 
female students, students with low expectations of the 
class, and students without medical radiation experience 
had lower levels of awareness and less positive attitudes. 
Although information on nuclear power generation was not 
provided, these differences in awareness and attitude arose 
because of the students’ various epistemological views 
based on their own experiences with science activities 
(Schwartz and Lederman, 2008). 

 Although this was a short class, it demonstrated that 
education should be continuously provided for the students 
on whom it had major effects. Those students on whom 
education had fewer effects should be provided with field 
trips related to nuclear energy or should experience 
medical radiation. Better results of nuclear energy classes 
can be anticipated in the future with the implementation of 
such strategies.  

Students with a high level of necessity awareness 
regarding nuclear energy also had high levels of safety 
awareness, information acquisition, and subjective 
knowledge about nuclear energy. Thus, when educational 

content is created, the necessity and safety of nuclear 
energy must be included in it. From a modern 
epistemological perspective, depending on which aspects of 
nuclear power generation are emphasized and how the 
information is combined, students’ understanding can 
change even when they are exposed to the same content 
(Schwartz and Lederman, 2008; Han et al., 2012). Thus, it is 
important that standardized, objective information on the 
necessity, safety (risk), and basic principles of nuclear 
energy be provided to elementary, middle, and high school 
students so that they may make their own objective 
judgments. 

In addition, the seven fields of radiation use should also 
be included in education content, as they were found to 
greatly influence students’ perception of the necessity and 
safety of nuclear energy both before and after education. 
The current, fragmentary form of nuclear energy education 
tends to only include the principles and safety of nuclear 
energy. Yet, in order for such education to be effective, 
other information on the seven fields of radiation use must 
be    included, as   the    research results   have  shown. Thus,  
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Table 7. Factors that influenced the information acquirement of nuclear power before and after education 
 

Classification B Standard 
error 

Beta t p F p R2 

  
 
 
 
 
 
Before 
education 
 
 
 
 
 

(Variable) 0.094 0.069  1.360 0.174 408.389 0.000 0.693 

Necessity of all fields 0.074 0.016 0.055 4.514 0.000 

Necessity of agriculture -0.037 0.014 -0.033 -2.594 0.010 

Safety of agriculture -0.036 0.015 -0.033 -2.491 0.013 

Safety of survey analysis  0.046 0.015 0.040 3.030 0.002 

Safety of research  -0.045 0.017 -0.038 -2.671 0.008 

Information acquirement of all fields 0.373 0.019 0.350 19.712 0.000 

Information acquirement of survey analysis  0.253 0.022 0.237 11.577 0.000 

Information acquirement of research  0.107 0.022 0.104 4.839 0.000 
Information acquirement of industry  0.107 0.023 0.100 4.690 0.000 

Information acquirement of state-of-the-art 
development 

0.064 0.020 0.062 3.265 0.001 

Information acquirement of medicine 0.045 0.018 0.044 2.532 0.011 

Subjective knowledge of all fields 0.204 0.021 0.167 9.551 0.000 

Subjective knowledge of survey analysis  -0.063 0.022 -0.053 -2.803 0.005 

Subjective knowledge of industry  -0.052 0.024 -0.043 -2.201 0.028 

Subjective knowledge of agriculture  -0.043 0.020 -0.036 -2.109 0.035 

Objective knowledge (3) 0.058 0.024 0.026 2.482 0.013 

After education (Variable) -0.141 0.059  -2.407 0.016 596.696 0.000 0.753 

Necessity of all fields 0.057 0.016 0.045 3.463 0.001 

Necessity of agriculture -0.037 0.015 -0.032 -2.472 0.014 

Safety of agriculture -0.092 0.016 -0.085 -5.631 0.000 

Safety of state-of-the-art development 0.060 0.017 0.053 3.455 0.001 

Safety of industry  0.045 0.016 0.041 2.796 0.005 

Information acquirement of all fields 0.337 0.017 0.309 19.405 0.000 

Information acquirement of industry  0.142 0.023 0.140 6.146 0.000 

Information acquirement of research  0.145 0.022 0.144 6.637 0.000 

Information acquirement of survey analysis  0.158 0.021 0.158 7.502 0.000 

Information acquirement of medicine 0.088 0.020 0.086 4.424 0.000 

Information acquirement of agriculture 0.082 0.021 0.081 3.915 0.000 

Subjective knowledge of all fields 0.038 0.013 0.034 2.932 0.003 

Objective knowledge (3) 0.052 0.022 0.024 2.337 0.019 

Objective knowledge (5) -0.049 0.021 -0.023 -2.353 0.019 

Objective knowledge (2) 0.044 0.022 0.019 1.996 0.046 
 

Note: Objective knowledge (2) refers to the theoretical knowledge: “Radiation cannot be detected by the human senses.” 
Objective knowledge (3) refers to the theoretical knowledge: “Radiation can be safely shielded using suitable materials.”  
Objective knowledge (5) refers to the theoretical knowledge: “There is a high chance our country will face an incident like Fukushima.”  
In order to increase the level of information acquirement regarding nuclear power, education has to be designed taking into consideration the point that not 
only nuclear issues, but the acquirement of information on all fields related to radiation use is the most influential major variable (Beta=0.350, Beta=0.309). 
As explanatory power is high after education at 75.3% (R2=0.753), in order to increase the level of information acquirement regarding nuclear power, 
provision of information must include not only nuclear issues, but also positive areas of radiation use for the public such as medical radiation or radiation 
for research, etc. R2 has a value between 0~1 in which a value approaching 1 indicates that the influencing variable has a higher explanatory power. Beta is a 
standard coefficient having a value between -1~1, in which a value approaching 1 indicates that its relative influence is higher than that of other variables. 
Variables that do not have a statistically significant influence are automatically deleted from the analysis. 

 
 
 
students must not only be provided with the opportunity to 
hear various points of view, but must also be able to make 
their own decisions (Sadler, 2004). Subjective knowledge 
on the fields of radiation use was found to affect subjective 
knowledge of nuclear energy both before and after 
education, and necessity, safety, and  information provision 
also  have  such an effect. Therefore, these  aspects  must be 

 included in education content.  
In order to achieve the goals of science education, an 

understanding of the societal connotations of scientific 
knowledge, research, and activity, as well as scientific truth, 
is a necessity (Hodson, 2008). Thus, knowledge related to 
society, which includes the necessity and safety of nuclear 
energy, must be included along with basic principles. 
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Table 8. Factors that influenced the subjective knowledge of nuclear power before and after education 
 

Classification B Standard 
error 

Beta t p F p R2 

 

 

Before 
education 
 
 
 

(Variable) 0.108 .064  1.685 0.092 498.697 0.000 0.677 
Necessity of all fields 0.077 0.016 0.064 4.948 0.000 
Necessity of agriculture -0.078 0.013 -0.077 -5.845 0.000 
Necessity of industry  0.051 0.016 0.045 3.209 0.001 
Necessity of research  -0.034 0.015 -0.032 -2.253 0.024 

Safety of agricultural  -0.060 0.012 -0.059 -4.799 0.000 

Safety of survey analysis  0.030 0.012 0.028 2.377 0.018 
Information acquirement of all fields 0.105 0.015 0.110 6.932 0.000 

Information acquirement of research  -0.063 0.015 -0.067 -4.176 0.000 

Subjective knowledge of all fields 0.435 0.020 0.396 22.225 0.000 

Subjective knowledge of survey analysis  0.194 0.019 0.181 9.952 0.000 

Subjective knowledge of research  0.193 0.021 0.182 9.213 0.000 

Subjective knowledge of medicine 0.113 0.017 0.110 6.589 0.000 

After  
education 

(Variable) -0.080 0.065  -1.226 0.220 482.584 0.000 0.712 

Necessity of all fields 0.065 0.017 0.054 3.819 0.000 

Necessity of agriculture -0.037 0.015 -0.033 -2.362 0.018 

Safety of agriculture -0.085 0.017 -0.082 -5.020 0.000 

Safety of industry  0.037 0.016 0.036 2.264 0.024 

Safety of state-of-the-art development 0.037 0.018 0.035 2.085 0.037 

Information acquirement of all fields 0.073 0.016 0.070 4.576 0.000 

Information acquirement of research  -0.048 0.015 -0.051 -3.188 0.001 

Subjective knowledge of all fields 0.309 0.021 0.290 14.943 0.000 

Subjective knowledge of medicine 0.189 0.020 0.184 9.587 0.000 

Subjective knowledge of survey analysis  0.143 0.021 0.142 6.699 0.000 

Subjective knowledge of research  0.134 0.022 0.134 6.114 0.000 

Subjective knowledge of industry  0.060 0.022 0.059 2.733 0.006 

Subjective knowledge of state-of-the-art 
development 

0.090 0.022 0.086 4.022 0.000 

Objective knowledge (1, 3) 0.141 0.040 0.037 3.518 0.000 
 

Note: Objective knowledge (1) refers to the theoretical knowledge: “Radiation comes from everywhere.”  
Objective knowledge (3) refers to the theoretical knowledge: “Radiation can be safely shielded using suitable materials.”   
In order to increase the level of subjective knowledge regarding nuclear power, education has to be designed taking into consideration the point that not 
only nuclear issues, but also the subjective knowledge of all fields related to radiation use is the major influencing variable (Beta=0.396, Beta=0.290). As 
explanatory power is high after education at 71.2% (R2=0.712), to increase the level of subjective knowledge regarding nuclear power, the information must 
cover not only nuclear issues, but also various areas of radiation use for the public such as medical radiation or radiation for research, etc. R2 has a value 
between 0~1 in which a value approaching 1 indicates that the influencing variable has a higher explanatory power. Beta is a standard coefficient having a 
value between -1~1, in which a value approaching 1 indicates that its relative influence is higher than that of other variables. Variables that do not have a 
statistically significant influence are automatically deleted from the analysis 

 
 
 
Science education aims to cultivate real-life scientific 
knowledge, as well as technical skills. 
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