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The Philippines which is a member of Asia the Pacific Economic Cooperation (APEC),
reflects the educational needs in its newly implemented Basic Education Curriculum of 2002, that is
to develop a strong skills foundation in literacy and numeracy especially in line with science and
technology which is also the call of the civilized society to elevate science and radiation literacy
throughout the world. Research identified that there is a need to upgrade and implement effectively
nuclear science in the Philippines especially in the high school level. To address this problem, the
researcher decided to undergo this study in order to welcome the development that should be made
that is relying on the power of education where the dissemination of nuclear knowledge should be
taught with wisdom and unbiased mass media without hesitation and delay. The findings of the study
have been presented as regard the awareness and trend of attitude of teachers and students towards
nuclear energy in general and its related issues in particular in Philippines, Region-V, Division of
Camarines Norte from the perspective of promoting nuclear science and teacher competence.
Objectives, significance, methodology, results and discussion, conclusions and recommendations are
then presented.
1. INTRODUCTION:
The Philippines is one country that has attempted to venture into using nuclear energy for electric
power generation. Its government has created various instrumentalities for the development of nuclear
energy in the country. These include the Philippine Atomic Energy Commission (PAEC) that is known as
the Philippine Nuclear Research Institute (PNRI) and more recently the National Power Steering
Committee (NPSC). The Philippines has even put its own nuclear power plant located in its province of
Bataan, however, because of some technical considerations and political factors including the strong
public opinion against using nuclear energy and operating the nuclear power plant which resulted from
nuclear accidents abroad such as the Three Mile Island Incident of 1979 and the Chernobyl Accident of
1986, the country was never able to harness the potential of nuclear energy for electric generation. Due to
the tremendous electric power outages the country experienced in the late 1980's and early 1990's which
resulted from the lack of new power plants to supply the needed electricity, the government, in particular
the Ramos Administration has once again renewed the government's interest to reconsider once more the
use of nuclear energy in the country to support the Philippines's effort to industrialize by creating the
(NPSC) that was tasked to examine once more the viability of using nuclear energy [1].
It has been the notion that nuclear technology holds great promise for achieving education. It also is
a major factor in boosting productivity in the classroom. However, for such to happen, public education
must have the support of the academic community. The schools cannot expect quality education to
happen in a vacuum, but it requires a more meaningful use of nuclear technology that must be tied up
with the refined programs to serve the need of the school and the clients.
1.1 Background of the Study
In the last 15 years, the importance of teachers and students awareness and understanding of
science based nuclear energy and some issues has become realized for many years that the growth of
teachers and students knowledge and understanding science is closely tied up to the personal

-

294

-

JAERI-Conf

2005-001

experiences that they have. Their reactions to the importance of nuclear energy may also be related to
their world view depending upon the kind of environment in which they grow up [2]. According to
Cobem (1983) [3], science educators must first try to understand the world as students understand it if
they are to be successful at instructing all students in science.
There are three major sources and levels of obtaining radiation or nuclear education in the
Philippines; the secondary schools, colleges and universities and training courses in nuclear science
and radiation protection offered by government agencies such as the (PNRI) of the Department of
science and Technology (DOST) which is the Regulatory Authority for all matters concerning nuclear
energy, regulating radioactive materials and related applications of ionizing radiation and the
Radiation Health Service (RHS) of the Department of Health which is responsible for regulating x-ray
facilities and radiation which is generated electronically, including non-ionizing radiation [4] .
The main problem of radiation education in the secondary level is that many high school
teachers omit teaching radiation and nuclear topics since they are found in the last chapter of the
textbook and taken up towards the end of the school year [4]. Now, that the Philippine Educational
System has been changed from the restructuring of the 1983 High School Curriculum to 2002 Basic
Education Curriculum (BEC), these topics were shifted into the first chapter of the curriculum guide
for teachers [5]. A lot of teachers confessed that they fail to discuss these topics with their students
and oftentimes it boils down to lack of training of educators in the field of nuclear science and
technology [6]. In addition, vast majority of science teachers do not have the necessary qualifications,
competence and training to teach these topics. In general, the situation in the Philippines is that only
around 20% or even less, depending on the field of science, of high school science teachers are
qualified to teach these subjects. Teachers who are actually teaching Physics are not Physics majors
[4].
1.2 Objectives of the Study
Given the foregoing scenario, the following objectives are then formulated;
a.
b.
c.
d.

Determine the awareness of Filipino teachers and students about nuclear energy and its
related issues.
Investigate the trend in respondents' attitude towards nuclear energy and its related issues.
Investigate the relationship between the gender of the respondents and their level of support
as to the future of the nuclear power plant.
Give Filipino educators a gauge for measuring what might be included in the future
curriculum to enhance teachers' competence and upgrade nuclear science in the secondary
level.
1.3 Significance of the Study

The results of this study will serve as a starting point to clear out the negative perception about
anything associated with the word "nuclear" or "radiation" which was previously caused by the
potential catastrophe that could result from nuclear technology as has been demonstrated by the
devastating effects of nuclear radiation resulting from the explosion of nuclear bombs in Hiroshima
and Nagasaki in 1945. Ultimately, the findings will give light and information to the following people;
a. Parents- The fact that more parents have deflected view about nuclear energy and most afraid of
radiation could hardly guide and assist their children in educational development. Thus, the inclusion
of community linkages in the curriculum and the findings of this study may help them reassess their
perceptions and attitude towards nuclear energy.
b. Students- As they are made aware of the importance of the research, the results of this study may
give them a sense of justice that learning the 3 R's is not sufficient but thinking scientifically to
understand nuclear phenomena is more meaningful and worth telling.
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c. Teachers-The findings of this study can help them revise, enrich, modify and teach the content with
wisdom to effect improve students attitude and facilitate the acquisition of nuclear knowledge and
development of skills for them to feel the importance of nuclear science in their daily life.
d. School Administrators- Being aware of the positive results of this study, administrators can gain
an insight as to the kind of program that will promote open line communication with the public
permitting a free flow of information about nuclear science and encourage them to take an active
involvement in their decision making process.
e. Curriculum Planners- Science education would be considered as a vital recognition route for the
word nuclear energy and spelling out plans for reforms intended for teacher education component. The
findings may bring hope and inspiration for them since watching the curriculum will develop courses
of action which will be applicable to the areas they are serving thus, elevating the present status of
nuclear science education in the secondary level.
f. Future Researchers- This study would serve as a reference to other researchers to undergo MetaAnalysis where ideas must emanate out of the actual needs borne out of the previous research results
and on the basis of these ideas, experimenting, packaging and marketing of results will be made
possible to strengthen research development.
2. METHODOLOGY
2.1 Questionnaire Design
Conceptual models of the study were made to arrive at the determination of the questionnaire
design. It consisted of three divisions, the Socio-Dernographics, Awareness and Attitude Constructs.
Questions under these sections were then formulated to attain the objectives of the study. Some
revisions were made to questions to achieve greater clarity. In total, respondents were asked 15
questions as regard the topics.
2.2 Sources of Data
As reflected in table 1, the study made use of 65 teachers (science and non-science majors)
teaching at Jose Panganiban National High School, Camarines Norte National High School and D.Q.
Liwag High School respectively. There were 243 student respondents (first year to fourth year)
enrolled during the school year 2003-2004. A total of 308 respondents were the sources of data
comprised in this study.
Table 1
Respondents that comprised the study
Name of School

Teachers

Students

Total

Jose Panganiban
National High School

25

83

108

Camarines Norte
National High School

20

80

100

D.Q. Liwag
High School

20

80

100

Total

65

243

308
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2.3 Survey Analysis
At the completion of the survey administration, all the data were input into Statistical Package
for Social Sciences (SPSS) data file. A series of computer checks were made to ensure that the data
were consistent and suitable for statistical analysis. Questions were cleaned, coded, and summarized
as appropriate as possible. The frequency distribution results of all questions were computed including
the use of Cross tabulation. The reliability of the questionnaire and mean awareness scores of the
respondents were calculated as well. Refining of the coded data was made to arrive at certain
assumptions and testing of hypotheses using Chi-square of independence as statistical tool employed
3. RESULTS AND DISCUSSION
This section contains the graphical and tabular presentations, analysis and interpretation of
data based on the data gathered and simple statistical results.

100
^

80

JS

60

.] • Teachers
1 • Students

® 40
© 20
CL
0
Radio

Television

Others

No

Sources of Information (Broadcast)

Fig. 1: Comparative analysis between teachers' and students' data for
question: "From what source have you heard nuclear energy and
its related issues?"
It can be noted in Fig. 1 that television was the first choice of both respondents in hearing
information about nuclear energy and its related issues with a large margin equal to 83% and 75%
respectively. Teacher respondents have chosen among "Others" which comprised of Interpersonal
Communication, Videos and Seminar by 9% and the same choice was made by students as 16%
comprising of Interpersonal Communication, Conference and Lessons from science teachers. For
never heard teacher and student respondents 5% were depicted. Radio ranked the last among the
sources for both respondents. Similar phenomena were shown by both respondents for choosing
Television as a source of broadcast that might be accounted for the existence of educational and
regularly broadcast TV program like " Sineskwela" for science intended for elementary and high
school students where it coincides with school hours so as for teachers and principals to prepare class
schedule that matches the airing schedule [7], special channels like Discovery and People's channel
(Channel 13) associated with science links and science activity like live holding of (DOST)
Technology Fair which coincides with the National Technology Month Celebration once a year
provides the public with the necessary information on nuclear developments [8]. Added into it the
highlighting of Atomic Energy Week to make radiation known to many Filipinos giving rise to food
irradiation [9].
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Fig.2: Comparative analysis between teachers' and students' data as
to the question: "From what source have you read nuclear energy
and its related issues?"
It can be gleaned from Fig.2 that using printed materials as sources of reading information about
nuclear energy and its related issues, Newspaper ranked the first among other categories by 45% for teachers.
Student respondents preferred "Others" like Primer, Brochures, Textbooks, Encyclopedia and Internet by
40% as their prime considerations and the same category was chosen by teacher respondents by 23%. Thirty
one (31%) of the students rated Newspaper as their second priority. Both respondents selected Magazines,
the third priorities among the given categories by 22% and 18% respectively. A difference of 1% was shown
by the respondents for replying "No". It can be deduced from the results that teachers can easily subscribe
and read Newspaper at home and in the school library during their vacant periods as their first preference.
Students relied more on reading their Textbooks, Encyclopedia and can easily access to Internet for their
home works, projects and as a sort of recreational activities since computer lessons are included in the school
curriculum [5].
As regard to education, third question under awareness construct was raised as to "When did you learn
nuclear energy and its related issues?" A remarkable result was manifested by the student respondents in
studying nuclear energy and its related issues in the High School for 92% which was not shown in the graph
for practical reason. Small portion studied the topics in their elementary years. These results can be best
explained by the entry points of nuclear topics from first year to fourth year under the newly implemented
curriculum [4] [10] [5].
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Fig.3: Teachers' data as to the question: "When did you
learn nuclear energy and its related issues?"
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Figure 3 shows a wide range of 55% teacher respondents for not studying nuclear energy. About
31% responded that they had studied these topics in College and around 9% in their High School years. A
more pronounced result for not studying these topics is just an indication that in the Philippines, not all
curricula for a Bachelor of Science College or University degree incorporates nuclear science technology
as one semester course (consisting of 3 units). Although recommended by the Technical Panel of the
Commission on Higher Education (CHED), it is not a requirement but the option of the particular school
to include nuclear science and technology topics as one semester course in some Bachelor of Science
curricula and to cite the University of Sto. Tomas, Manila, a private university offering nuclear science
education [11].
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Fig.4: Comparative analysis between teachers' and students' data
for question: "Do you know what radiation is?"
As shown in Fig. 4 almost 90% of the samples were able to manifest that they know radiation and a
small portion replied "No" as 11% for teachers and 8% for student respondents. The positive responses
made by the respondents suggest that in the Philippines the inclusion of nuclear topics in the curriculum
coupled with some teaching strategies which include the use of CONSTEL (Continuing Science Education
for Teachers via Television) video tapes donated by the University of the Philippines in cooperation with
foundation for Upgrading of Standard in Education (FUSE), Science Education Institute (SEI)- (DOST),
University of the Philippines National Institute for Science and Mathematics Education (UP NISMED)
and Department of Education (DepEd) to Science Oriented High Schools [7] and Computer Aided
Instruction (CAI) using video tapes from (DOST) where the objectives are both to strengthen teaching
energy concepts in high school like expensive and dangerous experiments were simulated as in the motion
of charged particles, nuclear reactions and the like were fruitfully carried out [12].
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Fig.5: Comparative analysis between teachers' and students' data as
to the question: "Do you know what radioactivity is?"
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Figure 5 presents an affirmative response from student respondents with a difference of 8% over that
of the teacher respondents. Both respondents acknowledged a negative response of 32% and 24%
respectively. Affirmation of the respondents as to the concept of radioactivity can be attributed to the
implementation of 2002 (BEC) where topics on nuclear energy were shifted into the first chapter of the
curriculum guide for teachers so as to give more emphasis on these topics that before could not be taught
thoroughly by some teachers due to insufficient knowledge to dig on the topics and teaching materials to
be utilized for hands on activities [5]. More focused were provided for mental and visual exercises rather
than psychomotor (actual experiments).
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Fig.6: Comparative analysis between teachers' and students'
data as to the question: "How about the difference
between the two?

As can be noted in Fig. 6 both respondents indicated a response less than 50% "Yes" over their
negative responses made. An affirmative response given by the respondents can be best interpreted
theoretically as to their operational definitions and some other related concepts that could easily be
recalled and remembered due to intense conduct of drills and review lessons prior to the presentation of
new lessons.
Follow-up questions were asked from both respondents as to "write anything that radiation and
radioactivity reminds you o f and "illustrate freely your image about nuclear energy if you are familiar
with nuclear power generation". For radiation, more answers were provided by both respondents as to
"emission and transmission of energy through matter and empty space in a form of electromagnetic
waves" and for radioactivity, as to "spontaneous breakdown of uranium and other elements to provide
invisible radiation in which two separating powers fission and fusion are involved." Some other concepts
associated with the study of radiation and radioactivity such as x-ray, thermonuclear, heat, alpha, gamma
rays and power generation were also given by the respondents.
First two illustrations as represented by Fig.7 were samples drawn by teacher respondents as to their
image about nuclear energy, simply show the splitting of a massive nucleus into two less massive
fragments which is known as nuclear fission and the different mechanisms that comprised the nuclear
reactor in which energy is generated by a controlled fission reaction [13].
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Fig.7: Sample illustrations drawn by the teacher respondents as to their "image
about nuclear energy."

Fig.8: Sample illustrations drawn by the student respondents as to their "image
about nuclear energy."
Figure 8 presents the sample illustrations made by the student respondents. The first picture shows a
thermonuclear reaction which occurs in stars like the sun where energy that is radiated comes from deep
within its core where temperature is high enough to initiate the fusion process. The second diagram
represents the transformation of energy to generate electricity [13].
It can be viewed that both sample respondents have clear perceptions and understanding of nuclear
energy. Although 40% of the total respondents replied that they were familiar with the nuclear power plant
generation, 60% responded oppositely but then, these 122 (40%) respondents have good image about this
topic as shown by the positive results of the illustrations provided.
An in-depth study of the illustrations made by the respondents based from their positive responses
can be used as a representation that the opportunity for nuclear power as a component of the Philippine's
energy mix can make them believe as economically viable, safe and clean technology [14]
As reflected in Fig. 9, when respondents were asked to answer five questions as to x-ray, natural
radioactivity, greenhouse effect, waste disposal and petition filed by the residents of Bataan against the
construction and operation of power plant, 52% got a score of 4, a score of 5 (perfect score) was reflected
by 25% and combined, 23% got a score at or below 3 for teacher respondents. For student respondents,
17% got a score of 5, a score of 4 was indicated by 39% and combined, and 44% obtained a score at or
below 3. A difference of 8% was demonstrated by teachers over that of the students who received a perfect
score. Respondents who got a score of 4 performed well in the test since a score of 4 is a true score and a
standard deviation equal to the mean (3.7), [15]. Awareness as to the topics might be accounted for their
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Fig. 9: Comparative analysis between teachers' and students'
data as to "True or False" test results.
high interest in seeing and hearing information from television just like watching the aggressive mass
media campaign, which resulted in 35 radio interviews, 39 television coverage/interviews and 4 press
conferences spearheaded by (PNRI) and the dissemination of nuclear information packages to 27,580
clients as one of their intensive programs in promoting beneficial uses of nuclear technology. From the
results of the survey conducted, some teacher respondents were able to use the modules written by the
selected PNRI staff associated with slides and transparencies in teaching were also tested and distributed
all over the country for the purpose of strengthening nuclear science in the Philippines [8].
Figures 10-12 shows the attitude of the respondents as to their level of interest, confidence and
support towards nuclear energy and its related issues.
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Fig. 10: Comparative analysis between teachers' and students' data as to
the question: Are you interested in nuclear energy problem such
as nuclear power?"
As depicted in Fig. 10 more than 80% of the respondents showed that they were interested in nuclear
energy problem and less than 20% answered contradictory as to the issue. This might be the effect of the
awareness that both the respondents obtained from studying nuclear energy associated with their exposure
to mass information that might be brought about by the implementation of the Philippine Nuclear
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Development Program (PNDP) where each of the member agency such as the Philippine Nuclear
Screening Committee (PNSC), (DOST), and (PNRI) as in one way or another has formulated projects and
activities to support the big task in setting the climate for public acceptance of nuclear option [8].
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Fig.ll: Comparative analysis between teachers' and students' data as
to the question: "In general, how confident are you that the
authorities responsible for nuclear waste have good system
to deal with it?"
It can be gleaned in Fig.l 1 that more than 50% of the teacher respondents indicated a negative level
of confidence over those who responded confident as to the matter. In the case of the student respondents,
a difference of 4% was demonstrated by those who rated negatively from those who answered positively.
The negative response given by some teachers might be brought about by a fear deeply rooted due to some
accidents/incidents that happened abroad and to cite, the Chernobyl, Three Mile Island and Nagasaki and
Hiroshima bombings [1].
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Fig. 12: Comparative analysis between teachers' and students' data as to
the question: "Do you believe that it is inevitable that nuclear
power will be a part of generating mix in the Philippines for the
next few decades?"

A difference of 24% was manifested by the teacher respondents who gave a rating of not support
from those who rated a level of support for the future of nuclear power as presented in Fig. 12. In the case
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of the student respondents, 72% behaves positively and 28% negative as to the question. This behavior is
just a manifestation that regardless of the controversy and resistance to nuclear power plant and the less
confidence demonstrated by some teacher respondents; still they believed that nuclear energy has
nevertheless been harnessed in the Philippines in improving food products and other agricultural resources
and in line with diagnosis and treatment of diseases [8].
Further statistical analysis by cross tabulating one attitudinal question as to the level of support with
demographic variable such as gender of teachers and students showed interesting results.
Using Chi-Square test (Continuity Correction), applied for 2 x 2 table for teachers' data, the
corrected value is 2.47 with an associated significance level of 0.12 with 1 as a degree of freedom, is
larger than the alpha value of 0.05 (5% significance level). The result showed that the gender does not
make any statistical significant difference as to their level of support for the future of nuclear power plant
[16].

Table 2
Chi- Square tests of independence on the relationship between
teachers' gender and attitudinal level of support for the future
of nuclear power plant.

Continuity
Correction

Value

Degree
of
Freedom

Asymp.
Sig.(2-sided)

2.47

1

0.12

The percentage of male supporters was given by 81% and female supporters by 55%. In total, 38%
of the total sample was non supporters and 62% was indicated by supporters as calculated in GenderLevel of support Cross tabulation.
Using the same test as applied for students' data, the corrected value is 0.00 with an associated
significance level of 0.99 with a degree of freedom equal to 1 is larger than the alpha value of 0.05 (5%
significance level). The result indicates that the attitude as to the level of support does not depend on
gender for 243 student respondents [16].
Table 3
Chi- Square tests of independence on the relationship between
students' gender and attitudinal level of support for the future
of nuclear power plant.

Continuity
Corrections

Value

Degree
of
Freedom

0.00

1

Asymp.
Sig. (2-sided)

0.99

Male respondents who showed a level of non support was given by 33% and 67% as supporters.
Female supporters were indicated by 66% and 34% for non supporters. In total, 66% of the sample
demonstrated positive behavior and the remaining 34% showed negatively as to the issue as computed
using Cross tabulation.
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4. CONCLUSIONS
Based from the foregoing findings the following conclusions were drawn;
1. Television as a form of broadcast and newspaper as printed media were able to help raise the
awareness of Filipino teachers and students as regard the topics as can be attributed to the
existence of educational TV program/channel associated with the linkages being conducted by
PNR1 with the assistance of Science and Technology Institute (STI), in keeping mass media
abreast with nuclear developments through press conferences, TV interviews, dialogue with the
media and press releases of PNRI technical staffs and officials in promoting beneficial uses of
nuclear energy.
2. Reading Textbook and Encyclopedia and accessing to Internet helped develop students'
awareness as shown by high mean scores. The inclusion of computer subject in the curriculum
made them possible to search for issues and can browse related researches even theses and
dissertations without much effort and report the results in class as a form of home work or project.
3. Lot of teachers was not able to study nuclear energy for some considerable reasons, but media's
role in keeping them informed is of utmost a help added into it the use of slides and multi-media
presentations provided by PNRI.
4. Both respondents showed good performance in the test as indicated by high mean awareness
scores.
5. As to the different levels of attitude, both samples were able to behave positively except for the
low level of confidence demonstrated by the teacher respondents that might be accounted for
insufficient technical preparedness of men...natural catastrophe and man made disasters (e.g.
teiTorism, economic sabotage) would sound a great danger for them.
6. Awareness as to the topics would mean an indication of positive attitude.
7. Gender of both respondents did not show any statistical significant difference on their attitudinal
level of support as to the future of nuclear power plant.

5. RECOMMENDATIONS
On the basis of the conclusions drawn from the study, the following are recommended;
1. As shown by the positive results of this study, media's role should continue to keep diverse
publics intelligently informed and updated by spreading as many articles as relate to nuclear
issues objectively.
2. Administrators should look into the possibility of having contacts with the technical staffs and
officials of PNRI in coordination with DOST about the different training courses which are
credited for M.S degree program and seminar for high school science teachers on nuclear science
topics and hands on experiments in teaching of Physics, Chemistry and Biology accredited
towards a Master degree, being offered so as to give their subordinates a chance of becoming
confident and competent in teaching nuclear science. Radiation protection training should be
affirmed, reinforced and supported financially by the employer.
3. Curriculum planners should continue to watch the curriculum by conducting Meta cognition
(Planning, Monitoring, and Evaluating) of outputs in line with nuclear science to probe whether or
not the acquired knowledge and skills were put in good use in improving teachers' teaching
efficiency.
4. People from the higher ups should screen the things to be changed carefully, control them
seriously and implement them constructively.
5. Once equipped with the necessary skills and knowledge about nuclear energy, educators are urged
and encouraged to teach to students not only experimental techniques of radiation but also the
wide implications between science and society at an early age.
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6. Educational tours to PNRI facility should be included in the school program as much as possible.
7. The results of this study can be replicated and validated by conducting a similar research.
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