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ABSTRACT

There are three major sources and levels of obtaining radiation or nuclear education
and training in the Philippines: the secondary schools or high schools; colleges and
universities; and training courses in nuclear science and radiation protection offered by
government agencies such as the Philippine Nuclear Research Institute (PNRI) of the
Department of Science and Technology and the Radiation Health Service (RHS) of the
Department of Health. This paper summarizes the status, some of the activities and some
of the problems of radiation education in the Philippines.

1. INTRODUCTION

At the present time, there is a general negative public perception about anything
associated with the word "radiation" or "nuclear". The most comprehensive and effective
way to counteract this negative perception would be to educate the young generation in
schools and introduce nuclear science topics in all levels of the educational system.
Radiation and nuclear science topics are not taught in the elementary school. There is a
need to upgrade and effectively implement nuclear science education in the secondary level
or high school. There are 6,673 schools offering secondary education all over the
Philippines, and there are around 100,000 high school science teachers.

The Philippine Nuclear Research Institute (PNRI), an institute under the Department
of Science and Technology (DOST), is the sole government agency in charge of matters
pertaining to nuclear science and technology, and the regulation of nuclear energy. The
PNRI is tasked with fast-tracking nuclear education and information, together with the
Department of Education, Culture and Sports (DECS), the Commission on Higher
Education (CHED), and some other government agencies which constitute the
Subcommittee on Nuclear Power Public Education and Information, by virtue of Executive
Order 243 enacted by then President Ramos on May 12, 1995. This Executive Order
created the Nuclear Power Steering Committee and the Subcommittee on Nuclear Power
Public Education and Information is one of the subcommittees under it.

The only other govenment agency that provides radiation education/radiation
protection training is the Radiation Health Service (RHS), an agency under the Department
of Health responsible for licensing users of X-ray machines. RHS provides radiation
protection training to X-ray technicians and users.

2. PRESENT STATUS OF RADIATION EDUCATION/TRAINING ACTIVITIES

2.1 Secondary School or High School Radiation Education
The system of secondary school or high school education in the Philippines has a

duration of four years; other countries have five or six years. Secondary education follows
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the completion of six or seven years of elementary education. The secondary school science
education program consists of General Science (First Year), Biology (Second Year),
Chemistry (Third Year) and Physics (Fourth Year). Each course is taught for two periods
equivalent to 80 minutes per day, with a credit of two units. Radiation and nuclear science/
technology including nuclear power are taught mainly in the fourth year science and
technology curriculum, under Physics. In the general and specific learning competencies for
fourth year high school Physics, radiation and nuclear science topics including nuclear
power are taught last, under the chapter on "Matter and Energy." As published by the
Bureau of Secondary Education, of the Department of Education, Culture and Sports,
Table 1 lists the General and Specific Learning Competencies under "Matter and Energy,"
which is the last chapter to be taught in the fourth year high school science and technology
curriculum.1

Table 1. General and Specific Learning Competencies Under
"Matter and Energy"1

VII. Matter and Energy
1. Demonstrate understanding on the dual nature of matter and energy

1.1 Explain photoelectric effect.
1.2 Use the photon theory to explain fluorescence and the principles of

a photo cell, photovoltaic cell and laser.
1.3 Restate the meaning of the dual nature of matter and energy in one's

own words.
1.4 Explain Einstein's matter-energy equivalence, mass defect, and

nuclear binding energy.
1.5 Differentiate nuclear fission, chain reaction and fusion.

2. Manifest scientific thinking on nuclear radiation.
2.1 Recognize the contributions of Becquerel, Pierre and Marie Curie

on radioactivity.
2.2 Distinguish three types of radiations given off by radioactive

substances and their effects on living things.
2.3 Write equations on nuclear reactions.
2.4 Cite some uses of radioisotopes in medicine, agriculture and industry.
2.5 Explain the principle of radiation safety.

3. Understand basic physics principles of a nuclear power plant and a
nuclear weapon and their effects on man and the environment.
3.1 Compute the energy released in a nuclear reaction.
3.2 Describe the important features of a fission reactor.
3.3 Explain the fission and fusion processes in nuclear weapons.
3.4 Discuss environmental effects of nuclear reactors and weapons.
3.5 Evaluate the findings made by scientists, environmental experts and

other technocrats on the use of nuclear power in the Philippines.
4. Explain energy and interactions as unifying concepts in physics.

4.1 Describe and differentiate some elementary particles.
4.2 Explain four basic interactions.
4.3 Discuss briefly the physicists' search for unification in physics.
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The main problem of radiation education in the secondary or high school level is that
many high school science teachers omit teaching radiation and nuclear topics since they are
found in the last chapter, and taken up towards the end of the school year. In addition, a
vast majority of the 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. This means, for example, that many of the high school
Physics teachers are not actually Physics majors. To solve this problem there is an urgent
need to educate and train science teachers in order to give them enough confidence to teach
nuclear science to their students. There is also a need for the availability of good
audio/visual teaching aids that would make radiation and nuclear science topics interesting
and understandable. These would include teaching modules complete with visual aids such
as transparencies or tape slides, and computer-aided instruction for use in those schools
where computers are available to the students. Another approach to solve this problem
would be to introduce nuclear science topics in the present secondary school curricula, not
only under Physics (Fourth Year) but also in the lower years as well. Some possible entry
points for nuclear science topics are shown in Table 2.

Table 2. Some Possible Entry Points for Topics on Radiation
and Nuclear Science in the High School Curricula2

SCIENCE SUBJECT

General Science (First Year High School)

Biology (Second Year High School)

Chemistry (Third Year High School)

Physics (Fourth Year High School)

POSSIBLE ENTRY POINT

Topic on Energy - under forms and
transformations of energy, and sources of
energy, nuclear energy could be
introduced

Topic on Genetics - under gene mutation,
radiation could be introduced as
producing better strains of plants, as used
in mutation breeding

Topic on Inside the Atom - under
structure of the atom and subatomic
particles, radioactivity and transmutation
of the elements could be discussed

Topic on Matter and Energy - this is the
main entry point of topics on nuclear
science, nuclear power plants and
radiation safety

2.2 College or University Level Radiation Education
In the Philippines, not all curricula for a Bachelor of Science college or university

degree incorporate nuclear science/technology as a 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 a particular school to include
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nuclear science and technology topics as a one semester course in some Bachelor of Science
curricula. For example, the B.S. Physics curriculum may include one semester of Nuclear
and Particle Physics; the B.S. Chemical Engineering curriculum may include one semester
of nuclear chemistry or nuclear chemical engineering. The B.S. Electrical Engineering
curriculum includes one semester of nuclear engineering. The B.S. in Radiologic
Technology includes one semester of radiation protection. There is only one university
offering a masteral degree in Medical Physics, and radiation protection is included as a one-
semester course in its curriculum. Although in the past an M.S. Nuclear Engineering
degree was offered at the University of the Philippines in preparation for the first nuclear
power plant, this M.S. program has been inactive since the government decided not to
operate this nuclear power plant.

2.3 PNRI Activities
The Philippine Nuclear Research Institute regularly conducts training courses in

nuclear science and technology, and radiation protection to users of radioisotopes in
academic and research institutions, hospitals and medical institutions, and different
industrial companies. It also conducts training courses in nuclear science and technology
for high school science teachers, and college/university faculty. The five-week training
courses are: Seminar in Nuclear Science for High School Science Teachers; Nuclear
Science for University/College Faculty; and Radiation Cytogenetics Course. Some of the
four-week courses are: Radioisotope Techniques Training Course (either for medical, for
academe, or for agriculture); Industrial Uses of Radioisotopes Course; and Radiological
Health and Safety Course. Two-week courses include the Training Course on
Radioimmunoassay, and Radiographic Testing (Nondestructive Testing) Course. A one-
week Introduction to Nuclear Science Course is also offered to high school teachers, or
university faculty upon request by a particular school or university. A three-day Radiation
Safety Course is also offered to industrial companies using radioisotopes in nuclear gauges
(for example, level gauges and thickness gauges), to hospitals, and to research institutions.

Some of the common topics discussed in these training courses are: (a) Sources of
Radiation; (b) Radioactivity and Radioactive Decay; (c) Interaction of Radiation with
Matter; (d) Radiation Quantities and Units; (e) Radiation Detection; (f) Biological Effects
of Radiation; (g) Basic Principles and Concepts in Radiation Protection; (h) Radwaste
Management Principles and Practices. In addition, the courses for teachers would include
topics on nuclear power and nuclear energy.

Up to the present time 6,959 have received some radiation education/training from
the PNRI. The trainees include all users of radioisotopes in the Philippines: researchers,
practitioners in the medical field and industry, as well as high school teachers and university
faculty. Except for those who take the Radiographic Testing (Nondestructive Testing)
Courses, the trainees are required to have a minimum of Bachelor of Science degrees in the
sciences or engineering. Figure 1 shows the number who availed of training from the PNRI
per year, while Figure 2 shows the distribution of these trainees per sector or field (industry,
medical, academe, others).

The PNRI also conducts one-day nuclear awareness seminars, held in different high
schools, for the students. This seminar usually includes a demonstration of the detection of
radiation using a survey meter, as well as the effect of distance on the intensity of radiation.
Table 3 shows the number of nuclear awareness seminars per year for the last five years,
as well as the number of students per year.
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Table 3. Number of Nuclear Awareness Seminars Conducted by
PNRI and the Number of Students

Year

No. of
seminars

No. of
students

1994

8

1,135

1995

12

2,784

1996

7

2,320

1997

9

2,167

1998

7

750

In cooperation with the Radioisotope Society of the Philippines, PNRI developed
ten teaching modules in nuclear science for use by science teachers, complete with
instructional materials such as script, and transparencies as visual aid. Although these
teaching modules had been trialed and received positive feedback, mass reproduction of
these modules has not yet been done. These ten training modules are on the following
topics: (1) The Atom; (2) Radiation - Where From, and What For? ; (3) The Unstable
Nucleus; (4) What is Radioactivity; (5) The Radioactive Clock - How Old Is Old? ; (6) Is
Interaction With Ionizing Radiation Exciting?; (7) Biological Effects of Radiation; (8) Uses
of Radioisotopes in Industry, Medicine, and Agriculture; (9) Nuclear Power; (10)
Environmental Impact of Nuclear Energy.

2.4 RHS Activities
For users of X-ray machines, the government agency in charge of regulations and

licensing is the Radiation Health Service (RHS) of the Department of Health. RHS is also
actively involved in providing radiation education/radiation protection training to doctors
and residents in radiology, X-ray technicians, dental X-ray and industrial X-ray users. There
are around 2,000 medical X-ray facilities in the Philippines; of these, 30% are located in the
National Capital Region or the Metro Manila area.

Before 1995, the RHS trained, on the average, around 450 personnel per year in the
following courses:3 (a) Six-week "Training on Radiation Physics and Protection,
Radiographic Techniques and Film Interpretation of Chest, Skeletal System and Emergency
Radiographs"; (b) Three-day "Seminar on Radiation Physics and Protection and
Radiographic Techniques for Dental X-ray Units Users and Operators." Starting in 1995,
RHS offered the workshop on "Radiation Safety in Medical Radiography for X-ray/
Radiologic Technologists." This 26-hour training/workshop enables X-ray/radiologic
technologists to become Radiation Safety Officers, and is a requirement for licensing of X-
ray facilities. The radiation-related topics in the syllabus for this training/workshop are:
(a) Production of X-ray and Its Properties; (b) Interaction of Radiation with Matter; (c)

Radiation Quantities and Units; (d) Biological Effects; (e) Principles of Radiation
Protection; (f) Personnel Monitoring; (g) X-ray Room Design.

3. Additional Future Activities

In 1998, as part of a Regional Cooperative Agreement (RCA) and International
Atomic Energy Agency (IAEA) project, the Philippines participated in the trialing of
distance education or distance learning modules in radiation protection. These distance

- 161 -



JAERI-Conf 99-011

learning modules were developed at the Australian Nuclear Science and Technology
Organisation (ANSTO). Under Phase 2 of the project, these modules will be trialed in the
Open University of the University of the Philippines. These modules will also be trialed in
Thailand, New Zealand, Korea, and Mongolia. After the trials and once put in their final
form, these modules will be published by the International Atomic Energy Agency and will
be free for use by countries desiring to do so, and may be translated to the native language
of a particular country. These modules could in the future be transformed to electronic
format to be availed of using the internet.

As part of the activity of the Subcommittee on Nuclear Power Public Education and
Information, 36 additional Teaching Modules on radiation and nuclear topics are being
developed by the University of the Philippines - Institute for Science and Mathematics
Education and Development. These are designed for use from the First Year to the Fourth
Year of high school, and designed for continuity of learning on a spiral method. Each
module includes a Teacher's Resource Manual and a Student Resource Manual.

Although at present there are some weekly science programs on television designed
for science teachers, high school and elementary students, radiation and nuclear science
related topics still need to be incorporated into these television programs.

The Philippines is coming up with an Education Technology Master Plan whose aim
is to improve the accessibility and quality of education through the use of Information
Technology and other innovative education technologies. The different government
agencies involved in this master plan are the Department of Education, Culture and Sports
(DECS), the Technical Education and Skills Development Authority (TESDA), the
Commission on Higher Education (CHED), and the Department of Science and Technology
(DOST). If incorporated into the Master Plan, Information Technology (IT) will be a
powerful vehicle for radiation education in the future.
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