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1. INTRODUCTION

The rapid development of scientific technology has 
brought infinite potential and prosperity to human beings, 
but at the same time, has caused tremendous new risks 
which threaten the basis of human life. Due to the devel-
opment of scientific technology, modern society is facing 
various socio-scientific issues such as the risk of accidents 
resulting from nuclear power generation; social problems 
resulting from energy exhaustion, moral problems regarding 
biotechnology, refugee problems resulting from climate 
change, and so on. As a result, science education research-
ers are highlighting the cultivation of the capability for value-
based decision-making and rational coping based on the 
understanding of scientific technology [1, 2, 3, 4, 5, and 
6]. However, students’ scientific capability and sensitivity 
to socio-scientific issues are often lacking [6, 7, 8, 9, and 
10]. In particular, risk perception of nuclear power tends 
to be cognitively anchored in negative images such as the 
Chernobyl nuclear accident and the Fukushima nuclear 
disaster, and insufficient responses after the accident. Public 
risk perception on nuclear power-related technologies or 
facilities is significantly affected as a result [11, 12]. One 
of the characteristics is that negative issues such as ra-
dioactive pollution of marine products, radioactive concen-
tration in the air, safe food for future generations, as the 
direct or indirect influences of the Fukushima nuclear dis-
aster, are often reported by media, and it is expected that 
such incidents will continue[13]. Due to such incidents, 

negative perceptions of nuclear power have increased [14, 
15, 16, 17, 18, 19, and 20]. Thus, Korean people have ex-
pressed more concerns about nuclear power safety since 
the Fukushima nuclear accident in Japan [21, 22]. The 
public sentiment on new nuclear power plant construc-
tion is sharply divided between approval and disapproval 
[23]. If the Fukushima nuclear disaster in Japan is a sign 
of risk of nuclear safety, resulting in a philosophical on nu-
clear power generation safety, it may be inevitable that 
more fundamental doubts are raised about safety [24], which 
can cause tremendous social and economic damage. This 
indicates that education can be effective in promoting wide-
spread social acceptance of nuclear power and its con-
tinued use [25]. One study stated the Fukushima nuclear 
disaster would not have any significant influence on future 
energy reduction, despite worldwide interest [26]. It ar-
gued that because energy is indispensable to humans, nu-
clear power is an economical and environmentally friendly 
energy effective for coping with infinite values of climate 
change, and its use is inevitable. 

Nuclear power facilities are based upon their accept-
ability to local residents and citizens. In Korea, where 
nuclear power needs to be continuously used for national 
energy security and economic growth, it is important to 
enhance the social acceptability of nuclear power [21]. 
To do so, it is necessary to reassure Korean people and 
global nuclear power communities regarding safety. How-
ever, there is sharp division regarding the perception of 
nuclear power safety between the expert group of operators 
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and regulators on the one hand, and ordinary citizens, local 
residents, media, and anti-nuclear groups on the other [27]. 
There are no absolute answers on socio-scientific issues 
and such issues are unconstructed problems comprising 
various alternatives. Thus, the opportunities to understand 
and listen to various positions should be provided, and 
value-based decision-making should be encouraged. Through 
this process, not only scientific and technological under-
standing and their relationship to society could be cultivated, 
but also citizens’ personal attitudes [9]. Various issues re-
garding nuclear power, and historically, environmentally, 
and geologically different factors between countries, should 
be comprehensively considered [28].

For this study, an experiment was designed to assess 
behavioral change. This was conducted as part of an edu-
cational strategy to enhance public understanding and to foster 
greater support for nuclear power generation appropriate. 
In order to provide fundamental evidence for planning an 
educational intervention strategy, this study analyzed the 
perception, knowledge, attitude, and behavioral change of 
elementary, middle, and high school students, who are then 
expected to have an impact on the education of the general 
population.

2.  METHODOLOGY

In order to rationally change value judgments by providing 
accurate information on nuclear power generation, behav-
ioral change was analyzed so that the grounds (perception, 
knowledge, attitude, and behavior) for educational inter-
vention could be derived. As can be seen in [Fig. 1], the 
research consisted of five steps. The first was research de-
sign. In the process of designing the research, the subjects, 
method, content, and duration of the education, were de-
termined. The Second involved sending official notifica-
tions and selecting final subjects, and then conducting a 

field trip. The third step was a pre-survey and step four 
involved conducting the lecture. Finally, the post-survey 
and vote on nuclear power plant construction was completed.

2.1 Subjects and Questionnaire Configuration 
The research subjects were elementary, middle, and 

high school students, who will be the leaders in public 
sentiment regarding the use of nuclear power generation. 
A sample of 123 students from three schools in the capital 
area whose parents gave written informed consent was 
analyzed. There were 82 male students (66.7%) and 41 
female students (33.3%) participating in the research. There 
were 43 elementary school students (35.0%), 45 middle 
school students (36.65), and 35 high school students (28.5%). 

The questionnaire comprised questions on perception, 
knowledge, attitudes, and behavior related to nuclear 
power generation. The video and PowerPoint materials 
for the education, and ballot papers for the vote were pre-
pared prior to the lecture. For the vote on nuclear power 
generation, potential construction venues for the hypo-
thetical nuclear power plant were the entire nation and 
each participant’s town. The education method included 
watching a video (10 minute long) and a lecture (25 minute 
long), which covered the principles, actual state, and current 
state of use of nuclear power generation. In order to minimize 
factual errors, one radiation expert was invited to conduct 
the education program for each class of subjects. The ed-
ucation was conducted from December 11 to 20, 2013. 

As can be seen in [Fig 2], the contents of the survey 
were knowledge, attitude, and behavior according to the 
traditional learning model. In line with prior research, 
perception was analyzed for four factors: necessity, safety 
(dangerousness), information acquisition (familiarity), and 
subjective knowledge of nuclear power generation [29]. 
Each item was rated on a 5-point scale (1 point: strongly 
disagree–5 points: strongly agree). Objective knowledge 
was measured by five items regarding the features of nu-

Fig. 1. Research Procedure
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only in Korea in general but also in their residential ar-
eas, was because of nuclear power plants. The approval 
rate for national nuclear power plant construction was 
79.4% before the education, and increased to 94.2% after 
the education. The approval rate for construction in their 
own residential area was 34.1% before the education, in-
creasing to 47.4% after the education as shown in Table 1.

3. 2 Perception, Knowledge, Attitude, and Behavior  
 Level on Nuclear Power Generation before and  
 after the Education 

The levels of interest, perception (necessity, safety, in-
formation acquisition, and subjective knowledge), objec-
tive knowledge, attitude, and behavior toward nuclear 
power generation were all higher after the education. The 
level of perception on the necessity of nuclear power 
generation was highest both before (4.09±0.87 points) 
and after (4.27±0.78 points) the education. The attitude 
level of approval of nuclear power plant construction in 
their own residential area was the lowest both before 
(2.56±1.35 points) and after (3.33±1.34) the education. 
Frewer et al. (1998) reported that technological prefer-
ences are affected by the perception of the dangers and 
benefits, and perceived danger might change as percep-
tion of benefits changes [30].

Presumably, the reason why the perception level of 
nuclear power generation necessity is the highest and at-
titude level of approval of nuclear power plant construc-
tion in residential areas is lowest is the influence of the 
perceived danger. This is supported by the relatively low 
level (3.99±0.96 points) of safety perception even after 
the education as shown in Table 2.

3.3  Change in Perception, Knowledge, Attitude, 
and  Behavior before and after the Education Per 
Academic Level 
The levels of perception including the interest in edu-

cation (p<0.001), necessity (p<0.017), safety (p<0.000), 
information acquisition (p<0.000), and subjective knowl-
edge (p<0.000) were statistically significantly higher after 
the education than before the education for all elementary, 

clear power plants, the actual operational state of domestic 
and foreign nuclear power plants, radiation exposure around 
nuclear power generation, and the notion of natural radia-
tion. Higher objective knowledge levels were determined 
by the increased number of correct answers. The level of 
behavioral change was considered higher, as the number 
of students approving nuclear power plant construction in-
creased. The right to vote was only given to the students 
who chose to participate in the vote on nuclear power plant 
construction. 

Cronbach’s α value prior to education was high for 
perception(including necessity, safety, information acquisition, 
and subjective knowledge) of 0.840, objective knowledge 
of 0.771, and attitude of 0.669.Cronbach′s α value after 
education was also high for perception of 0.870, objective 
knowledge of 0.737, and attitude of 0.610.

2.2 Analytical Methods 
SPSS/WIN 15.0 was used for checking the frequency, 

percentage, mean, and standard deviation, simple correla-
tion analysis (Pearson's Correlation Analysis), t-test, one-way 
ANOVA, and multiple regression analysis. For a posteriori 
testing, the Scheffe method was used. In order to determine 
scale credibility, Cronbach’s α was used. 

3. RESULTS

3.1 Characteristics of Subjects before and after the  
 Education

Students who showed a high level of interest in nuclear 
power education before and after the educational inter-
vention were 70.7% (87students) and 80.5% (99 students), 
respectively. Additionally, the students who chose to par-
ticipate in the vote on Korean nuclear power plant con-
struction before and after the education were 79.7% and 
86.2%, respectively. The rates were relatively high. 

However, the students were less interested in voting 
on nuclear power plant construction in their residential 
areas (69.1% and 77.9%, before and after the education, 
respectively). Before the education, the foremost reason 
for disapproving of nuclear power plant construction not 

Fig. 2. Questionnaire Content
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approval (p<0.000). Additionally, middle school students 
displayed the highest level of interest in nuclear power 
education, perception, and attitude, but not objective knowl-
edge as shown in Table 3. Although the high school stu-
dents displayed the highest level of objective knowledge, 
their approval of nuclear power plant construction was 

middle, and high school students. Only elementary school 
students showed no statistically significant difference af-
ter the education in interest or voting on nuclear power 
generation approval. In particular, middle school stu-
dents displayed the highest level (1.59±0.56 points) in 
terms of the behavior of voting on nuclear power plant 

Item Section
Before education After education

n(%) n(%)

Interest in education

Low 9(7.3) 8(6.5)

Moderate 27(22.0) 16(13.0)

High 87(70.7) 99(80.5)

Total 123(100.0) 123(100.0)

Intention 
to vote

Construction of nuclear power 
plants in Korea

Yes 98(79.7) 106(86.2)

No 25(20.3) 17(13.8)

Total 123(100.0) 123(100.0)

Construction of nuclear power 
plants in my residential area

Yes 85(69.1) 95(77.9)

No 38(30.9) 27(22.1)

Total 123(100.0) 122(100.0)

Vote result

Construction of nuclear power 
plants in Korea

Approve 76(78.4) 98(94.2)

Disapprove 21(21.6) 6(5.8)

Total 97(100.0) 104(100.0)

Reason for objection

Because it is dangerous 18(81.8) 4(66.7)

Because it is inadequate 2(9.1) 1(16.7)

Because it is useless 0(0.0) 0(0.0)

Hate it for no reason 1(4.5) 1(16.7)

Others 2(9.1) 0(0.0)

Total 23(104.5) 6(100.0)

Construction of nuclear power 
plants in my residential area

Approve 29(34.1) 45(47.4)

Disapprove 56(65.9) 50(52.6)

Total 85(100.0) 95(100.0)

Reason for objection

Because it is dangerous 43(79.6) 26(47.3)

Because it is inadequate 10(18.5) 10(18.2)

Because it is useless 5(9.3) 2(3.6)

Hate it for no reason 5(9.3) 8(14.5)

Others 5(9.3) 9(16.4)

Total 68(125.9) 55(100.0)

Table 1. General Characteristics of the Subjects before and after the Education

*  In terms of multiple responses, for the frequency of the reasons for objecting to the construction of nuclear power plants, only the 
frequency of the students objecting to the construction of nuclear power plants was measured. There are some missing values.
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Item
Before 

education
After 

education
Mean± SD Mean± SD

Interest in education 3.98±1.03 4.18±1.00

Perception

Necessity 4.09±0.87 4.27±0.78

Safety 3.41±1.08 3.99±0.96

Information acquisition 3.29±1.20 4.23±0.74

Subjective knowledge 3.30±1.09 4.00±0.83

Objective knowledge 3.06±1.64 4.05±1.32

Attitude
Approving the construction of nuclear power plants in Korea 3.65±1.13 4.15±0.88

Disapproving the construction of nuclear power plants in my residential area 2.56±1.35 3.33±1.34

Behavior 1.13±0.78 1.42±0.62

Table 2.  The Levels of Perception, Knowledge, Attitude and Behavior regarding the Nuclear Power Plants before and after the 
Education

*  The interest in education, perception (necessity, safety, information acquisition and subjective knowledge), objective knowledge, 
and attitude regarding the nuclear power generation were measured bya 5-point scale (minimum 1 point, maximum 5 points) and 
the behavior was measured using a minimum rating of 0 points and a maximum rating of 2 points. 

*  Higher points refer to higher positive levels on each area. 

Item Education
Elementary Middle High Overall

Mean± SD t(p) Mean± SD t(p) Mean± SD t(p) Mean± SD t(p)

Interest in education
Before 4.14±0.77 -1.071

(.290)
4.47±0.73 -2.432

(.019)
3.14±1.14 -2.606

(.013)
3.98±1.03 -3.524

(.001)After 4.23±0.75 4.64±0.61 3.51±1.29 4.18±1.00

Perception

Necessity
Before 4.07±0.80 -1.523

(.135)
4.22±0.88 -3.317

(.002)
3.94±0.94 .339

(.737)
4.09±0.87 -2.419

(.017)After 4.21±0.67 4.62±0.58 3.89±0.93 4.27±0.78

Safety 
Before 3.62±0.82 -2.635

(.012)
3.71±1.20 -5.075

(.000)
2.77±0.94 -3.353

(.002)
3.41±1.08 -6.463

(.000)After 3.98±0.90 4.51±0.76 3.34±0.91 3.99±0.97

Information 
acquisition

Before 3.26±1.00 -4.723
(.000)

3.62±1.32 -5.265
(.000)

2.91±1.17 -4.694
(.000)

3.29±1.20 -8.502
(.000)After 4.02±0.71 4.67±0.52 3.91±0.78 4.23±0.74

Subjective 
knowledge 

Before 3.07±0.94 -3.270
(.002)

3.71±1.22 -5.361
(.000)

3.06±0.97 -4.914
(.000)

3.30±1.09 -7.634
(.000)After 3.63±0.82 4.53±0.63 3.77±0.73 4.00±0.83

Objective knowledge
Before 2.37±1.80 -4.475

(.000)
3.38±1.51 -5.429

(.000)
3.49±1.34 -4.970

(.000)
3.06±1.64 -8.619

(.000)After 3.26±1.72 4.47±0.92 4.51±0.56 4.06±1.33

Attitude

(In Korea) 
Approve

Before 3.65±1.07 -2.793
(.008)

3.78±1.28 -4.259
(.000)

3.49±1.01 -2.066
(.047)

3.65±1.13 -5.396
(.000)After 4.02±0.91 4.53±0.63 3.80±0.96 4.15±0.88

(In my town) 
Approve

Before 2.93±1.30 -2.710
(.010)

2.76±1.48 -4.661
(.000)

1.86±0.94 -5.767
(.000)

2.56±1.35 -7.020
(.000)After 3.49±1.26 3.67±1.46 2.71±1.07 3.33±1.34

Behavior
Before 1.55±0.67 1.000

(.329)
1.06±0.81 -3.919

(.000)
.69±0.60 -2.782

(.014)
1.13±0.79 -4.213

(.000)After 1.50±0.67 1.59±0.56 1.13±0.62 1.46±0.63

Table 3.  Change in Perception, Knowledge, Attitude and Behavior before and after the Education per Academic Level

*  Although the objective knowledge level on the nuclear power generation after the education was significantly higher in high 
school students as compared to the other groups, the interest in education, perception (necessity, safety, information acquisition 
and subjective knowledge), attitude and behavior were all significantly higher in middles school students as compared to others. 
This indicates that the education effect regarding the change in perception, attitude and behavior through a short-term education 
is strongest in the group of middle school students.
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individual’s residential area). Elementary school students 
showed high approval behavior rates (p<0.003) before the 
education, but the middle school students showed high 
approval behavior rates (p<0.002) after the education. 
The students who perceived safety as high both before 
and after the education (p<0.000, p<0.005), the students 
who approved highly of nuclear power plant construction 
in Korea (p<0.000, p<0.000), and the students who ap-
proved highly of nuclear power plant construction in their 
own residential areas (p<0.000, p<0.000) also showed 
high approval behaviors (i.e., voting) on nuclear power 
plant construction as shown in Table 4.  

the lowest. This indicates that high objective knowledge 
level does not lead to the approval of the construction of 
nuclear power plants.

3.4  Comparison of Behavioral Change before and 
after the Education according to the Character-
istics of Subjects
The approval rates of plant construction nationally 

and in residential areas were compared. The highest rat-
ing was 2 points (approving construction both in Korea 
and individual’s residential area) and the lowest rate was 
0 points (disapproval of construction both in Korea and 

Item Section
Before education After education

Mean± SD t/F
(p) Mean± SD t/F

(p)

Characteristics 
of subjects

Gender
Male 1.19±0.73 .859

(.399)
1.38±0.61 -.843

(.40)Female 1.03±0.85 1.50±0.63 

Class

Elementary a 1.55±0.67 
6.486
(.003)

a  1.52±0.64 
6.591
(.002)Middle b 1.08±0.82 a  1.60±0.55

High b 0.72±0.58  b 1.08±0.56 

Interest in 
education

Low 0.75±0.50 
2.491
(.090)

1.20±0.84
.940

(.394)Moderate 0.81±0.83 1.22±0.67 

High 1.24±0.76 1.46±0.60 

Perception

Necessity
Moderate 0.94±0.80 -1.213

(.236)
1.00±0.63 -2.345

(.036)High 1.20±0.76 1.47±0.60

Safety

Low a 0.73±0.79 
9.374
(.000)

a 0.40±0.55
5.628
(.005)Moderate a 0.84±0.69 b 1.25±0.55

High b 1.50±0.70 b 1.55±0.56

Information 
acquisition 

Low a 0.72±0.75 
3.379
(.039)

-
-1.734
(.086)Moderate b 1.26±0.73 1.10±0.74

High b 1.24±0.77 1.46±0.60

Subjective 
knowledge 

Low a 0.62±0.77 
4.976
(.009)

-
-1.078
(.284)Moderate b 1.07±0.80 1.32±0.57

High b 1.36±0.68 1.48±0.61

Attitude

Approval 
attitude
(In Korea)

Low a 0.15±0.55 
18.877
(.000)

a 0.25±0.50
20.662
(.000)Moderate b 1.13±0.72 b 0.80±0.42 

High b 1.39±0.64 c 1.57±0.53 

Approval 
attitude
(In my town)

Low a 0.66±0.57 
37.360
(.000)

a 0.83±0.39 
46.059
(.000)Moderate b 1.21±0.70 b 1.15±0.37 

High c 1.91±0.42 c 1.83±0.48 

Table 4.  Behavior Change before and after the Education according to the Characteristics of Subjects

*  a, b, c refer to the same group in the post analysis. The highest rate is 2 points. 
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more important roles [33, 39]. However, this should not 
be interpreted to mean that offering knowledge has no 
effect on behavior change in nuclear power generation 
approval. It is thought that Public attitudes regarding sci-
ence are presented differently depending on the related 
knowledge level; and, knowledge accumulation will lead 
to rational judgment [40]. Thus, attitudes should be posi-
tively changed through offering knowledge in order to 
positively impact behavior. Kuncruther (2001) found that 
a scarcity of knowledge about nuclear power led to more 
severe perceptions of danger, and this caused the differ-
ence of perspective on danger between the general popu-
lation and experts [34]. Research describes that in the 
case of nuclear power, level of related knowledge has a 
close correlation with perception [35]. 

In the present research, on the questionnaire regard-
ing objective knowledge, responses to the statement “the 
residents near nuclear power plants are more exposed to 
the radiation than the residents in other areas” showed 
the lowest level of accurate knowledge before and after 
the education. That is, a majority of the general public 
think that the residents near the nuclear power plants are 
more exposed to radiation than the residents in other areas. 
This corresponds to the finding that the general popula-
tion perceives scientific technology through emotional 
experiences, not knowledge. [33]. Thus, in order to create 
approval behavior toward nuclear power generation, at-
titudes should be positively changed and knowledge edu-
cation should be provided together because the attitude is 
affected by the knowledge. Here, knowledge correlates 
with perception, and thus the message of increasing positive 
perceptions should also be included. 

3.6  Factors Affecting the Behavior of Approving 
Nuclear Power Generation before and after the 
Education
Multiple linear regression analysis was conducted by 

setting the behavior of nuclear power plant construction 
approval as the dependent variable and setting the interest 
in education, perception (necessity, safety, information 
acquisition, and subjective knowledge), objective knowl-
edge, and attitude (approval of nuclear power plants in 
Korea and approval of nuclear power plants in residential 
areas) as the independent variables. The variable with the 
greatest influence on the approval behavior before and 
after the education was the approval attitude. This means 
that when the approval attitude of nuclear power plants 
in an individual’s residential area is high, the behavior 
of approving actual construction of nuclear power plants 
could be raised as well. The explanatory power before 
and after the education was 54.3% and 59.9%, respec-
tively as shown in Table 6. 

The change in the general public’s attitude to nuclear 
power may vary depending on the country [14, 41], and 
in the present research, it could also be inferred that the 
attitude of approving nuclear power generation in the 

In order to create positive behavior change on nuclear 
power generation, it is necessary to improve the percep-
tion of the safety of nuclear power or to encourage the 
approval of nuclear power generation. That is, offering 
knowledge alone will only result in limited behavioral 
change. Yamamura (2012) reported that the perceived 
danger of nuclear accidents is related to technological 
disasters [17], and Visschers and Siegrist (2012) showed 
that perceived benefits significantly influence the accept-
ance of nuclear power [16]. Ho et al. (2013) reported that 
the perception of danger in nuclear power has been the 
major decision factor in nuclear power plant construction 
since the Fukushima nuclear disaster [31]. As the benefits 
to nuclear power are perceived as higher, the acceptance 
of nuclear power is higher [16, 31, and 32]. As found 
in the present research and prior research, high levels of 
perception of the necessity and safety of nuclear power 
generation leads to high levels of approval of nuclear 
power generation. 

3.5  Correlation between Variables before and after 
the Education
A statistically significant correlation was discovered 

between interest in education, perception (necessity, safety, 
information acquisition, and subjective knowledge), attitude, 
and behavior toward nuclear power plant construction. 
The students who displayed high information acquisition 
both before and after the education showed high subject 
knowledge levels. All behaviors showed positive correla-
tions except for subjective knowledge. That is, the students 
who had high interest in education and the students who 
had positive perception levels (including the safety, ne-
cessity, information acquisition, and subjective knowledge 
of nuclear power plants) showed high approval rates of 
nuclear power plant construction. In particular, the variable 
with the highest relevance to approval behavior of nuclear 
power plants construction is the approval of nuclear power 
plants in residential areas. What is unusual is that the ob-
jective knowledge about nuclear power and the approval 
behavior of nuclear power plant construction had no correla-
tion either before or after the education as shown in Tables 5. 

Biel and Dahlstrand (1995) discovered that attitudes 
toward nuclear power, and trust in the government and 
experts, substantially affects danger perception, but individ-
ual knowledge about nuclear waste does not have any in-
fluence [36]. Davidson and Freudenburg (1996) hypoth-
esized that knowledge increase would reduce interest, 
but this was not supported despite repeated examinations 
[37]. Stoutenborough et al. (2013) also examined public 
support after the Fukushima nuclear disaster, but discov-
ered that knowledge of nuclear power did not influence 
policy support [38]. Traditionally in practical research, 
only the importance of knowledge was highlighted in the 
danger perception of scientific technology, but the role 
of knowledge has not been that significant in the dan-
ger perception process; other factors have been playing 
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The high correlation of attitude and behavior corrobo-
rates research that individual danger perception of sci-
entific technology is created by emotional judgment, not 
rational judgment [43, 44, 45, and 46].

residential area was most closely related. This confirms 
research that the attitude of ordinary citizens on nuclear 
power might reveal extreme worries, concerns, interest, 
etc., when a group is more directly affected in their daily 
lives [42]. Only objective knowledge has no correlation. 

Section Item Interest in 
education Necessity Safety Information 

acquisition
Subjective 
knowledge

(In Korea)
Approval 
attitude

(In my 
town)

Approval 
attitude

Objective 
knowledge Behavior

Before 
education

Interest in 
education 1

Necessity .553** 1

Safety .607** .583** 1

Information 
acquisition .365** .518** .532** 1

Subjective 
knowledge .327** .472** .532** .701** 1

Approval 
attitude
(In Korea)

.317** .449** .513** .354** .351** 1

(In my town) 
Approval 
attitude

.341** .251** .523** .333** .268** .511** 1

Objective 
knowledge .045 .336** .246** .262** .324** .254** .030 1

Behavior .337** .335** .441** .300** .345** .591** .681** .101 1

After 
education

Interest in 
education 1

Necessity .653** 1

Safety .640** .658** 1

Information 
acquisition .649** .600** .517** 1

Subjective 
knowledge .425** .494** .452** .756** 1

Approval 
attitude 
(In Korea)

.480** .501** .599** .410** .480** 1

Approval 
attitude
(In my town)

.334** .345** .561** .301** .309** .477** 1

Objective 
knowledge .165 .247** .065 .443** .372** .147 -.006 1

Behavior .252* .335** .537** .209* .286** .620** .706** -.033 1

Table 5.  Correlation of the Interest in Education, Perception, Knowledge, Attitude and Behavior before and after the Education 

*  The case that denotes the attitude level of approving the construction of nuclear power plants in my town indicates that the 
behavior of voting for the approval of the construction of nuclear power plants is also high. 

* High objective knowledge does not necessarily mean high behavior level to construct nuclear power plant.
* p < 0.005, **p < 0.001 
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First, because the behavior of approving nuclear power 
generation did not correlate with objective knowledge and 
showed highest relevance with attitude, education focused 
on forming desirable attitudes, not education focused on 
offering information, should be provided. The research of 
Shower (1995) comparing the knowledge and attitude of 
high school students on nuclear energy also reported that 
persuasion is effective in changing attitude [47]. 

Second, in many cases, education for attitude change 
should be designed under the assumption that the percep-
tions of the general population toward scientific technology 
are based on emotional experiences [33]. In Finucane et 
al.’s (2000) research, emotion played a critical role in the 
judgment of the danger and benefits [48]. In the present 
research as well, the reason why the perception level of 
nuclear power convenience is high while the approval be-

4.  DISCUSSION

 As a result of conducting a 45 minute-long education 
on the principles, state of use, advantages, and disadvan-
tages of nuclear power generation for Korean elementary, 
middle, and high school students, the levels of perception 
including the necessity (p<0.017), safety (p<0.000), in-
formation acquisition (p<0.000), and subjective knowl-
edge (p<0.000), objective knowledge (p<0.000), attitude 
(p<0.000), and behavior (p<0.000) were all significantly 
higher. This indicates that if education for enhancing social 
acceptance in Korea argued nuclear power should be 
constantly used, an educational effect could be anticipated. 
When offering the education, a few strategies are necessary 
as follows. 

Section Item
Non-standard coefficient Standard 

coefficient t p
B Standard error β

Before 
education

(Constant) -.714 .350 -2.041 .045

Interest in education .022 .083 .028 .266 .791

Necessity .092 .119 .099 .772 .443

Safety -.047 .093 -.065 -.509 .613

Information acquisition -.084 .082 -.127 -1.022 .310

Subjective knowledge .106 .080 .153 1.317 .192

Objective knowledge .012 .047 .023 .260 .796

Approval attitude (In Korea) .168 .074 .247 2.257 .027

Approval attitude (In my town) .291 .060 .539 4.857 .000

F 10.268(.000)

R2 0.543

After 
education

(Constant) -.397 .309 -1.284 .203

Interest in education -.127 .075 -.200 -1.698 .093

Necessity .033 .101 .042 .330 .743

Safety .055 .090 .083 .604 .547

Information acquisition .042 .115 .052 .365 .716

Subjective knowledge -.032 .093 -.042 -.346 .730

Objective knowledge .005 .038 .011 .146 .884

Approval attitude (In Korea) .267 .075 .388 3.566 .001

Approval attitude (In my town) .228 .040 .498 5.675 .000

F 15.115(.000)

R2 0.599

Table 6.  Factors Affecting the Behavior of Approving the Nuclear Power Generation before and after the Education
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them into five dimensions. These include content knowl-
edge integrating science, the cognitive habit of scientific 
thinking, character and values, understanding the nature 
of science (science as human endeavor), and meta cogni-
tion and self-direction [55]. In the present research, stu-
dents who had high interest in education, students who 
positively perceived necessity and safety, and students 
who had positive attitude levels showed high approval 
behavior toward nuclear power, and thus this indicates 
that an educational design in various dimensions is nec-
essary. This confirms Zeidler et al.’s (2005) highlighting 
not only scientific technology understanding of SSI, but 
also the moral and ethical development of the students. 
Teaching strategies that can develop moral and ethical sen-
sitivity and the acceptance of various perspectives and un-
derstanding (such as sympathetic consideration) toward 
SSI are necessary [5]. Considering that present research 
corroborates previous research, it would be desirable to 
provide ongoing education in perception, knowledge, at-
titude, and behavior regarding the necessity and safety 
of nuclear power generation in order to enhance its social 
acceptance in Korea. The present research has been per-
formed as one experiments and not enough sample of 
elementary, middle, and high school students in Korea. 
Therefore it would be necessary to derive more objective 
educational strategies by conducting the education with 
a larger group.
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