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ABSTRACT

This study attempted to determine the factors that influenced the impact of the

PNRI Training Program in Nuclear Science and Technology.

The population of the study consisted of all graduate trainees who successfully

completed the training courses conducted at the PNRI Training Center for the period

1989 to 1994. A stratified random sampling of 600 or 50% of the population were chosen

from the 4 sectors of the population, namely, industry/service, medicine, education and

research sectors. Of the 600 samples only 395 or 66% of the samples responded to the

mailed questionnaires.

The following hypotheses were tested:

1. Trainee - organization- related factors and overall satisfaction of

the participants on the training program determine the impact of training.

2. There are significant differences among the perceptions of the

participants on impact.

Frequency counts and percentages were used to determine the

number of trainees by sector and the description of the sample.

T-test was used to measure whether or not the relationship between

the "Before"and After"training scores of the trainees is significant and whether the

perceptions of the trainee respondents by sector on impact differed significantly.

Multiple regression was used to determine whether the independent

variables are significantly associated with the measures of program impact.
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The t-test was used to measure the significance of regression

coefficient.

Results of the Test of Hypotheses

1. Of the trainee-related factors, only education was found

to determine impact of training. Of the organization-related factors, the following

were found to predict impact of the NSTTP:

a) Management closely supervises employees;

b) Management promotes empowerment of employees; and

c) Management gives supports in terms of equipment and

resources.

Overall Satisfaction of the trainees on the program was found to

predict impact of the NSTTP.

2. The respondent groups differed significantly in their perceptions

on the following impact indicators: research and development, growth in structure,

volume of work, safety culture, linkages, performance and recognition

Conclusion

Trainee-related factors ( age, sex, education, position, length of service,

civil status) and organization-related factors ( climate, policy) all taken together

contribute to only at most 11.4% The greater portion of the impact can be

attributed to other factors, such as the training program/process itself.
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Based on the results of the tests of hypothesis, the researcher recommends

the following:

1. Follow-up of graduates should be a regular part of the training program

in order to find out how the PNRJ can come in to help the graduates

with their problems.

2. In order to sustain the high profile of the PNRI Training, the PNRI

must maintain personal proficiency of the technical employees and

accord expanded special training including those whose potentials are

manifest, but who have not yet been given such opportunity.

3. The PNRI Training Center should encourage all members of the Training

Center to strengthen into the factors that provide significant positive effects on

the importance of the program and look for ways to improve those persons,

training and organization related variables that have positive impact but at

present appears to be not significant.

4. Since the variables included in this study have not adequately accounted for

the variances in the output, it is suggested that these variables be not only

refined but new ones introduced in order to arrive at a better predictive device.

5. It is suggested that an experimental design be considered in order to determine

the true net effect of the program on the clientele.

6. Further related study should be undertaken encompassing a wider and more

broad-based criteria for program effectiveness testing.
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CHAPTER 1

THE PROBLEM

"the pace of events is so fast that unless
we can find some ways to keep our sights on
tomorrow we cannot expect to be in touch

with today"

Dean Rusk

Coping with rapid and continuous change is the biggest challenge facing

managers in organizations today. This situation is likely to continue to be globally

competitive. The speed of change is increasing too: new equipment, new policies, new

procedures, new products, new customers ... and in the future, corporate success will

depend on each manager's ability to co-ordinate and implement this change.

At the same time, we are witnessing an increased emphasis on performance and

accountability within organizations. A manager's productivity is influenced by his or her

staff's performance. Thus, upgrading continuously the competence of managers becomes

a critical development responsibility.

Background and Rationale

Futurist Alvin Toffler and human resources guru Peter Drucker predicted that as

the world moves towards the next millennium, the principal wealth of nations would no

longer consist of natural resources, nor labor, nor capital. The wealth of nations in the

21st century will be knowledge and information-based on science and technology. There
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is an abundance of evidence indicating how this is likely to be so. How will this affect

the Philippines?

In the area of natural resource utilization, majority of the most exploitable

resources has already been depleted and further utilization will require more scientific

and technological inputs. Resource-dependent industries like mining, agriculture,

fisheries, and energy, to name just a few; to remain viable and competitive must have the

most appropriate support of science and technology. In labor, unless we want to be

consigned to being the domestic helpers of the world with its well known painful

consequences, we must start to train our people more heavily in areas of science and

technology that will enable them to become more productive and entrepreneurial in the

21st century.

Economic planners talk about " leap frogging" now "pole vaulting" into high

technology industries, but rarely do you hear them talk about strengthening the

fundamentals on which these high-technology industries are based.

Our ability to compete and meet the challenges in the next century depends on

how well we apply science and technology. No amount of achievement in other fields

can insure the security and prosperity without scientific and technological progress.

Industrialization calls for the introduction of new technologies, new designs in

equipment, tools and machines, innovations in the systems and procedures, and

modifications in the industrial processes and human endeavors. These activities are

accomplished and sustained by educated, trained, and qualified management and

personnel working in a conducive environment. .It entails the full support and protection



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

of the government and full cooperation of everyone involved. To attain quality and

reliability, quality inspections, testing and examinations are conducted using appropriate

equipment and tools of the trade. When inspections, testing and examinations are

accomplished in accordance and compliance with the strict requirements of the industry,

assurance of quality and reliability in the end products and services can be attained.

The effectiveness and efficiency of nuclear science and technology has been

accepted globally. Its practice however, when performed by some "unprofessional and

unscrupulous individuals" besmirches the technology". To be an effective partner in

industrialization, nuclear science and technology personnel should be qualified, properly

motivated, adequately trained to use the correct and appropriate equipment and

procedures and provide the actual results without any compromise.

Organizations have begun to focus an increasing amount of attention on training

their workforce. Businesses are generating and implementing training programs at a rapid

rate to increase workers' knowledge and skills levels to reduce on-the-job

accidents, improve product and services quality and ameliorate the effects of stress on

workers' productivity . (Goldstein; 1993;.42). Moreover, training programs have become

even more crucial in response to the gradual changes in workforce demographics (e.g.,

diversity), globalization of world markets, and new technological advances which require

different and more varied skill levels (Noe & Ford; 1992; 57). As technological

advancement continues so is the demand for training.

As a function of these changes, training in modern industry has become a big

business. Specifically, Wexley and Latham (1991; 112) reported that U.S: businesses
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have spent approximately $2 trillion over the past decade in training their employees. In

1991, it was estimated that organizations were spending approximately $30 billion on

formal training, and $180 billion in on-the-job training on a yearly basis (Carnevale,

Grainer, & Villet; 1990; 49).

A study of education in 45 countries found that 13-year-old girls were not very

good at science and students in Asian nations were the best. (Manila Bulletin; Sunday,

November 24, i 996; 22).

In the Philippines the following situations in science and technology was reported

in Agenda 1991:

Filipino students do poorly in Mathematics. These findings are reinforced by the

results of the NCEE and the Internationa! Educational Assessment Examinations. This is

not surprising considering that science is not introduced until the third grade where it is

also integrated with health. Moreover, most of the teachers of this subject are not

qualified. Except in engineering, there are few programs, few enrolees and even fewer

graduates in science, hence the lack of qualified teachers of science and mathematics in

high schools. Teachers are always the objects of criticisms yet they are looked at as the

best hope for reform.

Many teachers at all levels do not have the minimum qualifications for teaching.

Only 4.6 to 5 percent have the minimal preparations for teaching the subjects. Only 3 per

cent of the technical-vocational teachers have the required industrial training or

experience. In higher education, only 36 per cent have credentials beyond the

baccalaureate, while 10 percent of the graduate faculty do not even have MA units. If
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Filipino students are low achievers, blame it on inadequate teachers' training (Agenda,

1991). "While innovation advocates have focused on the need to reform Philippine

schools to meet the needs and demands of society, little has been done to change the

teachers' practices" (Adriatico and Shrock; 1997; 4).

The 1991 DOST tests given to both teachers and students in the first year of the

Secondary Development Program showed a total mean percentage score of 54.08 of the

first year high school teachers and 45.29 for the students, a difference of only 8.79 points.

This deplorable performance can be traced to poor teacher training and the low quality of

students that our schools are producing thus, the recommendation of the Agenda 1991 to

strengthen teacher education. Training centers have been identified across the country to

strengthen the science and mathematics content of the teacher education courses as weli

as in-service training centers.

The DOST and its agencies have programs on science and engineering manpower

whose main objective is to train professionals in science and engineering. One Agency of

the DOST involved in the training of professionals in the nuclear science and related field

is the Philippine Nuclear Research Institute (PNRI).

The PNRI and its Program

The beginnings of the nuclear power program in the Philippines started in 1955

when representatives of the Philippines and the United States signed a bilateral agreement

of mutual cooperation concerning the peaceful uses of atomic energy. The United States

donated to the Philippines a nuclear research reactor. Under the agreement, Philippines
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provided the building to house the reactor, and support facilities to operate the reactor.

Immediately after signing the agreement an Inter-departmental Committee on Atomic

Energy was created, where membership was drawn from agencies of the national

government likely to be involved or become beneficiaries of the nuclear effort. The

groundwork for the acquisition of the research reactor and the initial training program for

Filipinos in various nuclear fields were the significant moves initiated by this Committee.

In 1958, science and technology gained the attention of the country's policy

makers when the Philippine Legislature enacted into law Republic Act 2067, more

popularly referred to as the Philippine Science Act of 1958. This Act created the

Philippine Atomic Energy Commission (PAEC) as the principal agency responsible for

the promotion of atomic energy for peaceful purposes. In 1959, the Philippines also

became a member of the International Atomic Energy Agency (IAEA).

In January 1987 the PAEC was reorganized by virtue of an executive Order 128

renaming it to Philippine Nuclear Research Institute (PNRI) under the Department of

Science and Technology (DOST) and is the agency responsible for atomic and nuclear

related activities. It inherited the functions of the former PAEC under RA 2067 as

amended, and RA 5207 as amended.

The 1999 Nuclear Science and Technology Plan of the PNRI embodies the

objectives, strategies, and activities essential to lead, initiate, catalyze, facilitate and

assure the continued safe and peaceful utilization of nuclear science and technology in

(he country. This underscores the significant role of the training programs in nuclear

science and technology of the PNRI.
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The first courses of PAEC in 1959 had its main immediate objective the quest for

bright young people to staff its research departments. It has also a long-range goal of

providing trained manpower for an expected shift towards industry, education and other

technologies, since the PAEC was charged to promote or cause to promote the use or uses

of atomic energy in these fields. Consequently, the first few courses conducted by the

PAEC were basic or "eye opener" courses on radioisotope techniques. More specific and

advanced courses came later as the demand for trained personnel in definite areas

increased. In 1964, the Nuclear Training Institute (NTI) was formally organized with the

appointment of its first director. Since then, the NTI has evolved a diversified training

program that reaches out not only to areas in the Metro Manila area but also to provincial

regions where its training activities are intended to bring nuciear energy closer to the

people through teacher training in the high school and university levels. Industries based

in these non-urban areas also find it more convenient to send their personnel to these

regional sessions.

Recently, nuclear technology courses became more in demand considering that

the field of nondestructive testing has experienced a significant growth for the past ten

years. After the end of each course an end-of course evaluation are conducted. The

following data were taken from the evaluation conducted by the participants for the

period 1989 to 1994.

For the period 1989 to 1994, a total of 1300 participants, participated in the

program. With respect to the level of satisfaction of the trainees on the training program,

the participants perceived training techniques as acceptable, training instructors as
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acceptable, program content as very acceptable. As a whole the training program was

perceived by participants as acceptable and very stable.

The participants' attitude towards the training program was perceived by the

trainees as high measured in terms of self-efficacy and expectations.

On the training performance, the research sector performed very well indicating

that a more intelligent group are engaged in research.

For the past years, PNRl has not done any serious attempt to evaluate the training

programs in nuclear science and technology it has offered. The researcher feels that this

investigation is long overdue. Considering the above situations, this study seeks to

examine the effectiveness and impact of the nuclear technology training program of the

PNRl from 1989 to 1994, to determine what factor or factors greatly influenced the

success of the PNRl training program.

Statement of the Problem

This study attempted to determine the factors that influenced the impact of the

Institute's training program in nuclear science and technology to the institution where the

trainee works and to the trainee himself.

Specifically, it answered the following questions:

1. What is the impact of the Nuclear Science and Technology Training Program

(NSTTP) in two levels:

1.1 Institutional in terms of:

I.I.I research and development in nuclear research and
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technology;

1.1.2 growth in structure related to nuclear science and

technology;

1.1.3 volume of work in nuclear science and technology;

1.1.4 safety culture in nuclear science and technology; and

1.1.5 linkages in nuclear science and technology?

1.2 Individual in terms of:

1.2.1 performance in nuclear science and technology related job;

1.2.2 recognition in nuclear science and technology?

2. What is the profile of the trainee, respondents in terms of:

2.1 age;

2.2 sex;

2.3 civil Status;

2.4 position;

2.5 salary;

2.6 length of service; and

2.7 highest educational attainment;

3. What trainee, overall satisfaction and organization related factors predict the

impact of the nuclear science and technology training program?

4. What is the difference in the perception of respondent groups in terms of:

4.1 institutional impact;

4.2 individual impact?
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5. What is the organizational characteristics of the organization where the

trainees work after the training in terms of:

5.! climate;

5.2 policies;

Scope of the Study

This study involved engineers, scientists, teachers, medical doctors, technologists

and professionals who have successfully completed the PNR1 nuclear science and

technology training courses from 1989 to 1994. The estimated number of trained

professionals during this period, totalled one thousand three hundred (1,300).

It investigated five (5) groups of variables: impact of training in both institutional

and individual levels (dependent) of trainees; trainee, training and organizational related

variables (independent) with their corresponding indicators. Another variable, overall

satisfaction, was treated as an independent variable.

A 39-item research made questions was used as the major data gathering

instrument. The questionnaires were distributed to the samples selected randomly at the

same time. Data analysis was computerized using an appropriate statistical program.



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES i l

CHAPTER II

THE CONCEPTUAL FRAMEWORK

This chapter presents the theoretical framework of the study, description of

variables and its operational definitions back- up with related literature and studies, the

research paradigm and research hypothesis.

Theoretical Framework

Training Effectiveness

According to Goldstein (1993), training is defined as: the acquisition of skills,

concepts, or studies, which result in improved performance in another environment.

Therefore, training is designed to produce more competent, capable, elTective personnel.

While there are any number of important issues to be addressed when conducting training

research, perhaps the most over-arching issue is whether training is elTective and if so,

why. That is, determining which factors influence training effectiveness is a critical step

toward developing better performing pilots, supervisors, sales associates, and so forth.

In general, training effectiveness can be defined as:" The extent to which training

brings desired or appropriate outcomes (Goldstein; 1993.)" In past work, a common

misconception regarding training effectiveness has been that it is a rather simple input

throughput output process (i.e., it is often assumed that training effectiveness rests solely

on the quality or nature of the training program itself). Figure 1 displays this relationship

graphically.
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INPUT OUTPUT

TRAINEE TRAINING PROGRAM TRAINED WORKERS

Figure 1: Simplistic View of the Training Process

Inherent in this figure is the assumption that merely exposing a trainee to a

training program will yield a "trained worker". The figure also , suggests that the study

of training effectiveness should rest on an investigation of factors associated only with

the training program.

Recently, this simplistic view of training has been called into question. Several

have argued that training effectiveness is dependent not only on the training program, but

also on a host of factors associated with the trainee, the context in which training occurs,

and the environment to which training must be transferred (Baldwin & Ford; 1988; 68;

Cannon Bowers, Salas, Tannenbaum, & Mathieu; 90). The implications of this position

for the investigation of training effectiveness should consider perspectives, concentrating

on several classes of variables that can affect the outcome of training before, during and

after the training actually occurs.

Brinkerhoff ( 1995; 388) viewed training as adding value to products and services

to organizations, through the systematic improvement of the knowledge and skills of

those contributing to the products and services. Training accomplishes the value- added

purpose through knowledge transfer. The logic of training is that organizations must
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continuously improve performance and that one key element in improved performance is

the capability - new skills and knowledge - of employees to perform better through

changed or improved behaviour. Thus, the job of training is improved knowledge and

skills through learning which, in turn, will lead to improved performance, which will then

lead to more valuable products and services (Brinkerhoff, 1995, 388). This logic is

displayed below:

EMPLOYEE

LACKS

SKILLS

OR

KNOWLEDGE

->

EMPLOYEE

LEARNS NEW

SKILL

OR

KNOWLEDGE

- >

EMPLOYEE

USES SKILL

TO

IMPROVE

PERFORMANCE

->

VALUE IS

ADDED TO

PRODUCTS

AND

SERVICES

Figure 2. How training adds value.

The process depicted shows that training adds value by first producing new

learning, which expands employees capability for performance, which then leads to more

effective and efficient performance ultimately leading to improved products and services.

The researcher views training as only a partial solution to a performance problem,

and is always impacted by external forces. A supervisor, for example, can undo the

results of even the most elaborate of training efforts with just a few, simple negative

words. Or faulty selection practices that put the wrong trainees into a training program

will keep even the best training from working.
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Even though training is always only a partial solution to performance problems, it

is also always true that training is supposed, to contribute to effective performance. That

is, training is never meant to be done just for its own sake. The goal of training is always

beyond just learning; the goal is to translate learning into better performance, so that

products and services will be more valuable. So, to evaluate from the perspective of

asking only "Did learning happen?" is not enough, since learning alone does not respond

to the value question. Training practitioners who cannot move beyond demonstrating just

the learning impact of training cannot defend nor justify their worth to an organization.

Yet, to hold training accountable for improved performance is usually wrong. To

automatically blame for instance, the training program because customers were no more

satisfied could be to miss the real cause (some other factor), and thus the organization

will continue on a wrong path to fixing performance. What is needed is a more

comprehensive view of training as a critical element in the larger performance

improvement system and an evaluation approach can work within this larger systematic

framework.

To delineate the various aspects of training effectiveness and describe how

variables relate to each other, Tannenbaum, Cannon-Bowers, Salas & Mathiu (1993)

developed a comprehensive, theoretical model of training effectiveness. The researcher

utilized this model for her study, revising the model to enable her to answer the statement

of the problem. Figure 3 shows the comprehensive, theoretical model.
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Figure 3. Theoretical Model of Training Effectiveness
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Several assumptions are made in this model. First, it represents a longitudinal,

process-oriented perspective. It considers events before, during and after the training.

Second, it views training as a behavioural event in which the acquisition of knowledge,

skills, and abilities (KSA) is of primary concern, with emphasis on the application of

these KSA's to the job environment. Third, it focuses on training within the work

context, that is, it acknowledges that training is influenced by the organizational

environment, h'onrih, it illustrates that technology alone does not guarantee skill

acquisition (learning) after training. Technology is an enabling tool for training, not an

"end" by itself. Finally, it acknowledges the influence of often-ignored constructs such

as motivation, trainee expectations, and self-efficacy on training effectiveness.

In general, the model asserts that several inter-related constructs and variables

affect the effectiveness of training systems. First, the training needs analysis (Box 1)

influences the design and development of the training program itself (Box 2). The

implementation or delivery of the training program is dependent on such organizational

characteristics as previous policies and practices about training, (Box 3) as well as what

the trainee bring into the training program, such as their expectations and abilities (Box

4). These two sets of variables will contribute to the trainees' motivation to attend or

learn the new skills (Box 5).

Once the training is completed, a set of multi-level evaluations needs to be

conducted. They include the trainees' reaction to the training program (Box 6), how

much the trainees learned in the training (Box 7), whether the trainees exhibited the new
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skills during the training program (Box 8), and back on the job (Box 9), as well as any

differences in organizational effectiveness as a result of the training (Box 10).

The mode! also postulates that one needs to be concerned about the trainee's

ability and desire to transfer what was learned during training to the post-training

environment (Box 11). Specifically, training effectiveness is influenced by whether the

trainee has the ability, attitude, cognitive skills, and self-efficacy to properly implement

the skills after the cessation of the training. Similarly, one must determine the

organizational characteristics that may enhance or hinder training success (Box 12).

Here, components such as the trainee's opportunity to practice and supervisory support

will impact the trainee's ability to transfer the skiils back to the job environment. This is

important because it may influence the trainee's motivation to both transfer what was

learned back to the job and maintain it (Box 1.3). Finally, to ensure that trainee

motivation does not degrade over time, maintenance interventions must be employed

(Box 14).

An important conclusion drawn from the model is that in order to understand

training effectiveness, different classes of factors must be taken into consideration. For

example, trainee variables (e.g., expectations, attitudes) and organizational characteristics

(e.g., the organizations climate and policies) are very much of interest to training

researchers (both before and after the training) because they can affect the success of

training. Also of interest, is the transfer of the training back to the job, and the way in

which training is evaluated (e.g., trainee, reactions, learning).
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Systems View of Training Evaluation

The charge to training evaluation cannot be to prove the training worked, since

whether it worked means whether customer satisfaction is very positively impacted. The

more reasonable charge for evaluation of training is to prove that the training solution fits

the performance needs, and that the learning that training produces makes an effective

and efficient contribution to the performance goal. To respond to these issues requires a

more systematic view of training as a process, not as an event.

In a business framework, training must fit the strategic context of stressing service

quality at a minimum cost.

The following factors should be considered.

« Training objectives should be framed in the context of the company's new

strategy.

• The training should be delivered only after certain preconditions are met, such

as that the new strategic direction is clear, understood, and accepted, and that

the business unit receiving training should have its customer service quality

measurement procedures in place.

• The training should be scheduled so that technicians and consultants most

involved in customer interactions get training first.

» Training should be selected to be sure that they are ready for this training, and

that other training needs, are not more pressing and urgent for them.

« Training examples should include reference to service quality.
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« Trainors should fully understand the business needs of the business units to be

trained and the new strategic direction.

• Trainee managers should correctly introduce the training to the intended

trainees and make them fully aware of its importance and urgency.

• Training sessions should allow trainees to practice and become comfortable

with the customer service skills in simulated interactions that accurately

represent the new customer needs and concerns.

« Trainees should not leave before they are precisely clear about and committed

to how they will try out the new training.

• Managers should be able and willing to provide specific support to the

trainees as they try out the new skills.

o Managers and technicians should receive accurate customer feedback as to the

impact of the new interaction procedures on customer satisfaction.

Figure 4 represents the sorts of factors just listed, in the framework of what

happens before the training is delivered, what happens during the training, and what

happens after the training event takes place. Figure 4 also depicts the larger training

process, including critical before and after training-event factors. These factors are

critically integrated with the training process and are provided by other subsystems in the

organization, such as the management system, the job design system, the selection

system, the equipment and tool system, and so forth. The point of this figure is to clarify

the critical contribution that each of these factors must be identified and effectively

managed so that training can make the sort of contribution needed for the desired
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performance improvement. Obviously, if any of these sorts of critical factors is

overlooked or otherwise not correctly managed, then the chances for the training to work

are greatly diminished. Only when the larger training system is analyzed and managed

can training be effective. Evaluation of training, then, must be addressed to and work

with this larger systemic process.

BEFORE AFTER

Training Event

= Critical Value - Adding Factors

Figure 4. Critical before, during, and after training-event factors.

Systemic Approach to Training Evaluation

This systems approach poses the specific questions and issues that evaluation

must address at each of several key stages in the training process (Brinkerhoff and Gill,

1994).

The evaluation model is based on a four-part partitioning of the overall training

process. The four parts are:

1. Formulating goals for training and establishing the linkage of these goals to

strategic and business needs;
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2. Planning an effective training strategy that will deliver learning to key

employees when and where it is needed;

3. Producing and assessing learning outcomes effectively; and

4. Supporting the usage and refinement of learning so that it is effectively used

to positively impact individual and organization performance.

Figure 5 displays these four parts in a circular pattern, to depict the sequence of

these four parts of the training process as they interact to produce added value.

support
performance
improvement

produce
learning
outcomes

Figure 5. The four-part (raining process
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These four process components represent the key "levers" by which training

quality can be improved. The function of evaluation in this four-phase model is to

identify and assess the critical quality factors in each part, then assess and provide

feedback on them to training leaders so that the entire training process can be managed to

produce consistently high quality results.

In many technical training settings, it is usually the case that training delivery (the

learning transaction), for example, is extremely well managed, so that learning is being

produced quite effectively and efficiently. It is more likely that serious quality defects

will be found in the other three process phases. For instance, a very effective training

module available for training NDT technicians is how to operate a sophisticated new

piece of equipment. If trainee selection (a critical factor in the second training strategy

phase) has failed to get the right trainees into this module—that is, some trainees are not

ready or situated so that they operate the equipment anyway -- then clearly the training

will not produce effective results. Or, if after they receive training, some supervisors

discourage practice with the new equipment, the training impact suffers.

Using the Model as an Evaluation Tool

The driving assumption behind use of the model is that each phase must be

effectively executed for the entire training process to produce consistently high quality

results. Effectiveness of the overall process is defined to mean that:

I. Training goals are directly and clearly linked to important business needs.
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2. A training strategy is planned to effectively produce and support the use of

new learning by the most efficient means possible.

3. Training interventions are effectively designed and managed to produce and

verify mastery of new skills and knowledge.

4. New learning is nurtured, sustained, and managed so that it is used, when

needed, to yield improved performance.

In general, training leader would use evaluation to assess the extent to which each

of the four phases is working to produce the needed level of quality. One would look, for

example, (o see whether the training goals are sufficiently linked to business needs and

goals. Or one could use evaluation to determine whether new learning is being

sufficiently supported on the job, and whether performance is really more effective. In

other words, the evaluation approach is based on using the four- process phase statements

listed previously as premises but must be tested in actuality to see whether and to what

extent they are coming true. When evaluation inquiry reveals that there maybe problems,

that the premises are not coming true to the extent that is needed, then a training leader

can act. Through problem solving, and decision making with other key players in the

performance system, the training process can be put back on a track toward consistent

and high-quality results.

From a more operational perspective, the four-phase model is used to first identify

the key issues as potential problems specific to each phase of a particular training effort,

then to implement targeted evaluation inquiry to resolve the issue to solve the problem.
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According to Barrow (Barrow, 1986, p.89) impact evaluations are intended to

determine the effect of such progress of learning and other outcomes of interest, and

process studies are used to assess the ways in which programs are implemented. Impact

evaluations sometimes produced biased estimates because of selection bias problems, and

process studies are subject to changes of bias because conclusions and interpretations are

based on the judgements of the observers rather than on quantitative estimates. However,

persons and organizations cannot be trusted to act as judges in their own cases. Their self-

appraisals cannot be accepted without question. When evaluation is conducted for the

purpose of accounting to an outside body, utilization of external evaluation appears

preferable.

Recent manpower training evaluation studies focus primarily on the impact of

evaluation of programs at the same time examining the actual training process to varying

degrees. In this study, the researcher, after categorizing reviewed studies/literature using

different models she attempted to relate the interaction of specific training programs and

participant characteristics to long-term impacts.

Conceptual Framework

The review of literature and studies related to the key variables helped the

researcher generate testable hypotheses serving as the framework for determining which

independent and dependent variables to incorporate, how these variables will be

measured and what research paradigm should be used.
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The Variables

The following is the description of the two main variables - the dependent and the

independent variables - and their indicators. It also includes the related literature and

operational definitions pertinent to the study.

A. Dependent Variables

The increased reliance of organization on training, coupled with the financial

investment being devoted to training, has led to a resurgence of research examining

training effectiveness and each impact. Training scientists and practitioners alike have

begun to focus more on determining when and why training programs succeed or fail,

(Mathieu, Tannenbaum and Salas; 1993; 234). In fact, determining and improving the

efiectiveness and impact of training programs have become particularly crucial in the

light of the investments in training and technological advances worldwide.

Impact in this study refers to the changes produced in situation as the result of an

activity that has been undertaken. The changes are indicated in both institution and

individual levels.

Institutional Impact

Institutional impact includes the effect of the program in nuclear science and

technology measured in terms of research and development, growth in structure,

volume of work/service, safety culture and linkages.
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Research and Development

Research and development includes basic research, experimental research,

basic development, applied research, advanced development, basic evaluation,

basic testing, product development, product testing, product evaluation, pilot

production, product application research, applied testing and applied evaluation.

Research and development in this study includes the number of researches

undertaken, number of published results, number of innovations developed,

improved reliability of service, number of satisfied customers , availability of

quality data and researches in nuclear science and technology.

Research is knowledge which is physically embodied in papers, tabular

data, illustrations, and possibly, in samples or sets of classified physical objects.

In a study for the United States Navy personnel of Arthur D. Little, Inc. he

concluded that the best measurement of research output was papers. They begged

off on the measurement of quality , impact , or importance , and dealt solely with

numbers of publications . Dr. Derek Price, a noted historian of science at Yale,

has similarly used number of papers, number of scientific journals, and number of

abstracts to measure scientific activity and its results.

A fruitful idea for analyzing the output of researchers has been advanced

by Dr. Ben Lipetz, an independent research management consultant at Carlisle,

Massachusetts. He accepts the idea that the tangible output of research will be

papers. But he holds that there are six elements or types of conclusions that can be

identified in such papers. The six (6) elements are description, definition,
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expectation, theory or hypothesis, prediction and statement of manipulative

technique.

Dr. Lipetz holds that these types of results can be identified and counted in

research papers, and that a crude measure of efficiency or achievement of a

laboratory or an individual is thus obtained . He makes no claim to evaluate the

originality or the commercial, social, or scientific value of these elements when

identified.

Growth In Structure

Growth in structure refers to any increase in size in terms of manpower,

number of units or sections created, addition of new equipment, new services

offered by the institution.

A theory developed by Filley and Hause on the growth process was based

upon empirical knowledge of growth changes. The theory postulates three ideal

types of organization arranged to the stages in which they often appear during the

successful growth process.

The theory contains three stages: traditional craft stage which is not

restricted by size, probably represents a majority of the small business operations;

dynamic growth stage which represent what is called "growth cycle", the period

during which the firm grows first at an increasing and then at a decreasing rate;

the rational administration stage which are determined by their characteristics in
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function like a well-constructed machine. It becomes a collective institution rather

than a one-man show . All the three stages combine as an S-shaped pattern .

Not every firm goes through all three stages. Some will enter immediately

into the stage of dynamic growth. Other firms begin and remain in the traditional

or rational stage, or change from one directly to the other. For a firm to remain in

the dynamic stage often the end of the growth cycle is rare, however ; this occurs

only in cases where the firm initiates successive growth cycle , experiencing

constant breaking and reshaping .

It has been observed that biological organism nearly always follow a

predictable pattern of growth , increasing their size rapidly in the beginning , then

growing more slowly, and then perhaps stabilizing or decreasing. Indeed, an

approximate S-shaped pattern has been observed in the growth of nations and in

industries.

Volume of work

Volume of work and or services refers to the number of services in nuclear

science and technology offered by the institution as a result of the availability of

trained manpower. A personnel who wants to work with radionuclides needs to

be trained to be able to know how to handle the radionuclides safely.

Safety Culture

Safety Culture refers to the personal dedication and accountability of all

individuals engaged in any activity, which has a bearing on the safety of a nuclear
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installation. It is that assembly of characteristics and attitudes in organizations and

individuals which establish that , as an overriding priority , nuclear plant safety

issues receive the attention warranted by their significance . (Safety Series No. 79

- INSAG - 4, Safety Culture, IAEA, Vienna, 1991).

INSAG - 3 affirmed that the culture of the company often reinforces the

behaviour one is trying to change. People are taken out of the environment, train

them to develop new skills , and them put them back into the environment that

caused the problems.

Safety culture in this study includes the awareness of the importance of

safety knowledge & competence of safety practices, and the existence of

necessary framework within the organization.

Linkage

Linkage is one way of developing support with government or non-

government agencies to augment and thereby enhance Lhe level of performance

of the organization. In linkage, the administrator enters into consultancy,

contracts or consortia with other institutions thereby maximizing the expertise of

scientists/technologists who posses impressive credentials & the use of facilities

& other materials & non-material resources. The researcher believes that for a

linkage to be effective, some leaders of industry where the institution is located

should be an organic member of the training staff. It is the policy of PNR! to

invite trainors to lecture especially on the applications portion. Pimentel ( 1981 )



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES 30

: in his study came out with the following major findings. The 8 most important,

linkage which should be developed are: 1) joint institution; 2) industry

sponsorships of schooling grants; 3) periodic seminars; 4) in-plant training; 5)

setting up of training standards by industry & institution; 6) industry's financial

support; 7) industry support for stipends of OJT; and 8) industry preference in the

employment of deserving student trainees.

DMMMSU (1990: 67) continued to maintain linkages/collaboration with

local an international agencies for assistance and research and technical programs.

These linkages enable the university to provide opportunities for staff to

practice their profession and gain international exposure. Previous linkages were

maintained and further strengthened the nature of these linkages from manpower,

facilities and expertise sharing, providing and sharing research and extension

funds to sponsoring training participants, professional chairs, scholarships grants

and seminar workshops.

Individual Impact

Individual impact incorporates the performance of the trainees in nuclear relate

jobs and recognition received by the trainees as a result of his or her training.

Recent studies point to productivity gains from formal raining programs (Bartel

1989; 1991; 68). For instance, Bartel reports that businesses that are operating below

expected labor productivity levels in 1983, and then started employee training programs,

could document an average 17 per cent larger rise in the productivity rate by 1985.
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Studies showed that performance is related to intrinsic satisfaction, and extrinsic

rewards lead to performance level. In other words, paying someone well to do the work

would increase his or her performance level, which in turn would increase intrinsic

satisfaction.

The job performance of the employee is a basis of providing incentive as well as

criteria for promotion (Delos Reyes; 1989; Riggs et al.: 1977) wrote that job rating

should consist of factor comparison or point system, i.e. job to job comparison, job

classification, factor comparison, and point system. According to Riggs

substantiating data per promotion include education, experience, initiative and

ingenuity, physical demand, mental and visual demand, responsibility for material

product, responsibility for the safety of others, working conditions and hazards of work..

Kast and Rosenzweig ( 1994: 21) conceived performance as a function of ability and

motivation. This can be expressed by the following equation:

Performance = F ( ability, motivation )

Performance here refers to what a person actually does under a given condition.

How a person performs a job depends upon his ability and his willingness or motivation

to perform.

Individual Performance

Performance maybe viewed as function of the individual's perception and

attitude towards outcomes proceeding from performance. Performance may

proceed from an individual's ability . Ability, therefore, is comprised of human
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and technical capabilities that provide an indication of the range of possible

performance. Just how much of the latent capability is realized depends on the

degree to which individuals are motivated to perform and the extent to which they

are allowed to perform. Organizational performance results from the aggregation

of individual effects to achieve relevant goals.

The measurement and evaluation of results is important in determining

performance. Output per work-hour, or share of the market and net profit are

relatively straightforward indicators of performance. It is important to recognize

multiple goals and evaluate organizational performance on a variety of relevant

dimensions (Steers, 1996; 50).

Saleh and Otis (1994: 425-430) go one step further to say that

performance increases with age until the pre-retirement period when it declines.

The study of Donato (1994:80) revealed that age affected the performance and

non-performance of teachers. Increasing age tends to increase one's performance

in life.

Nuchapongse (1981: 49) found out that job performance was significantly

related to age of community development.workers of the Presidential Army on

Community Development. According to Base and Barrett (2 992; 6!) job

performance tends to increase with age.

The positive correlation between job performance is generally accepted.

As workers become older they tend to become more perform with their jobs,

probably because of increasing adaptation on the basis of experience.
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Again, the findings of the study of Davis (1991:86) also shows that as

workers grow older, they tend to be slightly more perform with their jobs.

Performance in this study include interest in reading nuclear-related

articles, willingness and confidence in undertaking researches in nuclear,

conducts nuclear science/technology seminars, writes and reads articles in nuclear

science/technology, attends seminars/courses in nuclear science and technology,

improved competence in handling radioactive materials and joins organization in

nuclear science and technology.

Professional Recognition

Professional recognition is an appreciation or an acknowledgement of

achievements, merits, and services and may include verbal or act of notice or

praise for a job well done from management, supervisor or professional colleague.

Maslow. states in his "Hierarchy of Needs" that people in our society have

a need or desire for high evaluation of themselves, for self- respect or self-esteem.

The satisfaction of recognition or self-esteem need leads to (he feelings of self-

confidence, worth, strength, capability, and adequacy of being useful and

necessary in the world.

In line with Maslow's need theory, Mc-Gregor (1970:315) also believes

that people are not by nature passive or resistant to organizational needs. The

management should arrange organizational conditions so that employees are
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recognized for their potential and effort for than to perform well toward the

fulfilment of the organizational objectives.

Flippo (1980; 342) identifies various types of employees "wants" from the

organization, one being "credit for work done". He further explains that this want

issues from the egoistic classification of needs, which can be satisfied by

management through verbal praise of excellent work, public recognition through

awards, releases in employee newspaper and the like.

Operationally, recognition is defined as the feelings of egoistic need which

may be observed through the foilowing: praise for a job well done; appreciation

achievements, merits and services; acknowledgement of one's contribution to the

attainment of organizational goals; increase in salary or promotion on the job and

certification of expertise by the organization.

Many individuals in many situations feel that non- monetary rewards are

important, perhaps more important than pay. Non-monetary rewards can be

divided into two basic types, those that are intrinsic to the job (that is determined

by job design), and those that can be applied to individual performance. The first

category includes designing the job to provide more challenges, variety,

wholeness, and responsibility. The second category includes recognizing good

performance through promotions, congratulations, awards, titles, and special

privileges.

The rewards are aimed at the satisfaction of growth needs. One of the

interesting by-products of treating non-monetary rewards a form compensation is
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that planning for incentive and equity systems of pay also applied here. For

instance, if non-monetary rewards are to serve as incentives, the employees must

clearly perceive the connection between their efforts, performance and the reward.

Overall Satisfaction

A proposition widely held among practitioners, and often identified with

the so-called Human Relations movement is that a happy worker is a productive

worker. According to this proposition, the degree of job satisfaction felt by an

employee determines his performance; that is, satisfaction causes performance.

Other researchers like Porter and Lawler posits that satisfaction, rather

than being a cause, is an effect of performance; that is, performance causes

satisfaction. Differential performance determines rewards that in turn, produce

variation in employee's expressions of job satisfaction.

In a causal-correlational analysis of the job satisfaction and performance

relationship, Wanous concluded that: "the results indicate that there probably is

no single 'correct' relationship between satisfaction and performance. Sometimes

there appears to be no relationship at all, which is consistent with the view that

situations can be created by reward systems that will support any causal model."
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B. Independent Variables

Trainee Characteristics

Trainee characteristics are qualities that the trainee brings into the training

program. These qualities are especially important, because they can influence the

effectiveness of the training before the training begins, or after it ends. Some examples of

relevant individual characteristics include cognitive ability (Tannenbaum, Mathieu, Salas,

and Cannon-Bowers, 1991), physical ability (Hogan & Hogan, 1985), expectations

(Martocchio, 1992); Hicks & Klimoshi, 1987), meta-cognitive skills, attitudes (Noe &

Schmitt, 1986), personality (Hogan, Arenson, & Salas, 1987), and self-efficacy (Gist,

Schwoerer, & Rosen, 1989).

Dem ograph ic Factors

Age. Under the natural ageing process; an older person may loss his or her

capacity for learning and experience memory loss. This cannot be generalized for

all older persons. Some of the fm&st music compositions and the most exquisite

art forms have been produced by • individuals in their eighties and nineties,

indicating that age does not affect one's effectiveness.

Others believed that workers have many adjustments to make as they

grow older. In an organizational setting, older workers tend to form a social

group that is separate from younger workers. They need to be accepted and

understood and to be respected in conditions beyond their control. Ageing comes

to all persons, so management, unions and work groups need to recognize their
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responsibility to build an organizational climate that does accept and integrated

older workers.

Age affects the performance characteristics of workers. Some workers

become slower and less adaptable as they grow older but they try to compensate

for these deficiencies by improving on their dependability, ability, quality of

work, and attendance. In general, however, the job performance of older workers

and younger workers are about the same.

Pendaliday (1983:197) found that age is significantly related to work

value, particularly on achievement and decision making. This means that the

older the administrator is, the more values in decision- making, involvement and

achievement. Age, then, is a factor that affects perceptions of individuals in an

organization.

In general studies have shown that, older decision-makers appears to have

more cognitive limitations in handling information in a decision-making situation

than younger decision-makers.

Age is a factor that conditions the receptivity of an individual to change.

Individuals have different pre-dispositions at different age levels; younger people

appears to be more innovative. Hence, age determines the individual's

interpretation of situations. To the younger one who are high in the spirit of

adventure, innovations are more welcome. The older ones, especially those

biding their time for their eventual retirement would likely be inclined toward the

status quo.
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In educational aspects, age is also important and relevant to the person

involved. A study by Fonollera (1969;xvi) revealed that younger faculty

members tend to transfer at a faster rate than older ones.

In a study of Domantay (1983), she found out that age did not have any

significant association with performance in the skill's test. Thus, one's ability to

learn depends on what it is that is being learned and not upon the individual's

chronological age.

Many studies agree that job performance increase with age. Form and

Geschewnder (1982:228-237) studied job performance of industrial workers at

different age levels and concluded that older people generally perform better than

younger ones. This findings is confirmed by Mamaril and Castelo (1992:35)

whose study concerning performance of agricultural teachers in the Philippines

revealed that job performance was significantly related to age.

Piphop (1983) and Montesa (1985) discovered significant positive

relationship between age and monthly income - that total monthly earnings

tended to increase with age.

Sex. According to Henning and Jardin (1977:18) women see a career as

personal growth, as self-fulfillment, as satisfaction, as making contribution to

others as what one wants to do. Men indubitably also want these things, but they

visualize a career a series of jobs, a progression of jobs, as a path leading upward

with implied recognition and reward. Men expressly related the jobs they do to

their concept of career as advancement, as upward progression. For them, a job is
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part of a career. Women separate the two issue completely: a job is in the here and

now and a career is an intensely personal goal the attainment of which only the

individual can judge. These differences in attitude needs to be considered a factor

associated with effectiveness among administrators.

The matter of equality has been one of the most persistent issues in the

intellectual and institutional history of human societies. In all societies the sexes

are differentiated in more respects than are entailed by basic physiological

differences, as well as differences in the degree to which sex roles are regarded as

universal and in the nature and strength of sanctions against deviance, the actual

characteristics which make up acceptable male and female identities vary from

one culture to another. In western industrial societies, the most fundamental

difference between the sexes in personality type is that the masculine personality

tends more to the predominance of instrumental interest, needs and functions

while the feminine personality tends more to primacy of expressive interest,

needs and functions. It is expected that men would assume more technical,

executive and judicial roles; women more supportive, integrative and tension

managing roles.

It is well documented that there are consistent differences between the

sexes in the various dimensions of intellectual ability. Females show better verbal

skills and language use; males have high'er mathematical cognitive skills and

women are less analytical that that of men.
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The Third International Mathematics and Science Study involving

500,000 students shows that boys outperformed girls, particularly in physics,

chemistry and earth science. South Korea, Japan and the Czech Republic did very

well. The United States, England and New Zealand finished in the bottom-half of

the 45 nations in mathematics, though England and the United States did better in

science. South Africa performed worst in both mathematics and science.

Montesa (1985) and Hill (1979) observed that married respondents

seemed to land jobs faster than the unmarried ones.

Civil Status. In terms of civil status, Piphop (1983), and Montesa (3 985)

agreed that married graduates generated more income than unmarried ones.

However, both failed to identify factors that brought about this phenomenon. Hill

(1979), in his dichotomy of the effects of marital status among married women

and married men, concluded that being married did not have a detrimental effect

on the earnings of women but did have a positive influence for married men.

Educational Attainment. Personnel working in the nuclear field should be

well trained and educated to meet the requirements of the job and is expected to

influence productivity and safety of the nuclear industry.

Albert (1980:98) said that a professional is one who through a difficult and

long process, mastered an esoteric but useful body of systematic knowledge,

completed theoretical training before entering a practice or apprenticeship, and

received a degree or license from a recognized institution. Educational attainment
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can be construed as the degree or training earned by a professional before the

practice of his/her present profession.

The competence of the trainors to teach subject or area in the technical or

scientific education is a vital factor in achieving the objectives of the program.

The findings of Crisostomo (1989) revealed that educational attainment

related positively with productivity. This genera! finding merely implies the

relation of the level of education as independent factor to dependent factors such

as productivity or monthly income of individuals.

Any observed relation either between education and earnings or between

education and productivity is usually open to more than one interpretation

(Psacharopoulos, 1987). Capital theorist agree that if we give additional

schooling to individuals then their productivity is increased; either because they

are/some sense cleverer, or because their greater knowledge is productive itself.

It is a fact that in general the returns of education are higher among those

who obtained higher education and more training than those who have less.

Other studies pointed that, years of formal schooling were found to be

associated with earnings; that the educational attainment of workers and the

degree of labor market experience are good predictors of the workers' earnings.

Salary/Wage. Megginson, Leon C. (1981; 392-395) stated that many

employers grant wage increases almost entirely on the basis of longevity, but he

feels that productivity and cooperation are equally/or more important. It is to the
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employers' advantage, as well as the employees' to pay personnel as much as

possible under circumstances.

Employees' absolute level of income determines their standard of living,

while their relative income indicates their status, prestige and worth.

The amount a firm pays to its employees in the form of wages, salaries

and fringe benefits is quite important as this cost factor interacts with total

revenue to determine the firm's financial success. The primary way for employees

to increase their earnings is to increase the company's sales and profits. A firm's

compensation policy should be to pay wages high enough to attract, motivate and

retain qualified employees and at the same time, low enough to ensure adequate

profits to attract new capital, expand productive facilities and permit consumer

satisfaction at a reasonable price.

Salary is whatever compensates for labor or loss, hire, service or goods.

1 lerzberg and Mausner used it as one of their hygiene factors of job satisfaction in

the two-factor theory. There have been many studies, criticism both agreeing and

disagreeing with the idea of using, "salary" as the indicator of hygiene factors

(dissatisfiers) only. Studies indicate that "salary" appeared about equally as a

satisfler and as a dissatisfier.

Over 200 years ago, Adam Smith said that the promise of higher earnings

causes people to be more productive. While money has rarely been regarded as

the sole motivator, it is still a potent one. Tt can be shown that once employees
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satisfy their physiological and safety needs, compensation does not serve as a

motivator. Above that level, money tends to decline in importance.

The monthly salary of the employee reflects to some degree the job

success of the employee. Employees are assigned salary grades commensurate to

qualifications, and related work experience . In the process of employment,

salary increase and incentives maybe granted by industrial companies or

employees based on job performance, productivity (FAPE, 1980).

An analysis made by Caluscosin (1985) pointed out that income, to some

extent affects the behavior of the employee vis-a-vis the goals of the organization.

Income has been considered a tool to generate a sense of involvement and mutual

obligation to work hard towards the goals of the organization, on the part of the

employees.

The researcher, a senior science research specialist, observed in general,

that the higher the salary, the more benefits given to the employees, the higher is

the morale and performance of the personnel.

Position. Job position is a reflection of the individual's level of

competence. One who is given a high responsibility positively demonstrates

competence and expertise in an individual.
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Organizational Characteristics

The organization in which the trainee must perform the newly acquired skills can

be a critical influence on training effectiveness. Organizational influences can include the

procedure used to select trainees, organizational climate, situational constraints, and

trainees' opportunity to practice.

Organ 'national Climate

The climate of an organization can play an integral role in the

effectiveness of training. Organizational climate is widely defined as the shared

perceptions of the organizations informal and formal policies, practice and

procedures (Reichers & Schneider, 1990). The primary aspect of climate of

interest here can be thought of as : The perceived-amount of support provided by

the organization toward the training. Just as individual differences can vary

greatly from trainee to trainee, organizational climate can greatly vary from

organization to organization. Some organizations are very supportive of both the

training programs and the trainees, and encourage the transfer of the trained

material to the work environment. Other organizations, however, may feel forced

to provide training and consequently, may put little effort toward supporting the

training or the trainees. Training researchers have evidenced these differences and

studied the impact of organizational climate on training effectiveness. Some of the

questions challenging these research efforts include: "What specific

organizational climate characteristics influence effectiveness?", "How can the
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organizational climate be captured and measured?", and "What is the difference

between the training effectiveness level with respect to organizational climate?".

An early study examining the effects of organizational climate on training

effectiveness conducted by Rand, Richard, and Siocum found that individuals

perceiving the organization to be supportive, as having interactive decision

making, supportive supervisors, and high performance goals (all measured with a

Likert-type scale), also reported significantly more transfer of what was learned in

training back to the job. Ford, Quinones, Sego, and Sorra, 1992, also examined

organizational climate in the form of perceived supervisory and co-worker

support provided to trainees after the completion of an Air-force technical training

course with a 10-item Likert-type scale. They found that airmen who perceived

themselves to be more likeable and competent by their supervisors and co-

workers (thereby creating a positive climate for the trainees) obtained greater

knowledge through training and more able to perform more difficult tasks back on

the job. Likewise, Noe and Wilk, 1993, used a 24-item Likert-type scale assessing

respondents perceiving regarding managerial and peer support and found that

support was significantly correlated with trainees' motivation to learn and transfer

the training content, their evaluation of the training, perceived personal benefits of

the training, and career benefits. Finally, Tracey, Tannenbaum, and Cavenagh,

1993, examined climate in the transfer environment (i.e., the extent to which the

work environment facilitates or hinder the transfer of training). The results

indicated that climate was significantly related to post-training behavior.
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Policy is an established system of management based on self-interest as

opposed to justice or equity.

Flippo (1980:342) indicates that one of the employees' wants from the

company is reasonable orders and directions. An order is the official

communication of organization requirements, which should be related to the

requirements of situation, capable of being executed, complete but not necessarily

detailed, clear and concise, and given in a manner that stimulates acceptance.

Unreasonable orders incapable of accomplishment serve only to increase

insecurity and frustration.

For the present study, trainees attitude toward policy of the institution

maybe observed through: 1) empowerment of employees; 2) management

support in terms of availability of equipment and other resources; and 3)

management providing opportunity to practice.

Based on the following related literature and studies and based on the

researcher's experience in the field of nuclear training she formulated the research

paradigm of the study.

Figure 6 displays the paradigm of the study indicating the relationship

between the independent and dependent variables.
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PARADIGM

Independent Variable Dependent Variable

A. Trainee Characteristics

• age
• sex
» civil status
e position
» salary
» highest educational

attainment

B. Organization-Related
Factors

o climate
• policies

C. Overall Satisfaction

IMPACT

A. Institutional Impact

» Research and
Development in nuclear
S & T

• Growth in Structure
related to nuclear S &
T

o Volume of
Work/Service
in Nuclear S * T

• Safety Culture in
nuclear S & T

© Linkages

B. Individual Impact

• Performance in
nuclear- related job

• Recognition in nuclear
S & T

Figure 6
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Definition Of Terms

For better understanding of this study, the following terms are operationally

defined.

Climate refers to the organizations working environment, the extent to which the work

environment facilitates or hinders the transfer of training. In this study, climate is

measured in terms of whether management ignored the effects of the training

received, closely supervises employees and whether supervisor is highly

dictatorial, communicates unidimensional.

Evaluation is a process which attempts to determine as possible the relevance,

effectiveness and impact of activities of the PNR1 training program in the light of

its objectives.

Growth in structure refers to any increase in size in terms of manpower, number of units

or sections created, addition of new equipment, new services offered by the

institution.

Impact evaluation refers to the effect of the program on the institution where the

individual work and the individual itself.

Individual impact in this study includes the improved performance on the job and the

recognition obtained by the individual due to the training received.

Institutional impact is defined as changes brought by the training in research and

development, growth in structure, volume of work/service, safety culture practices

and linkages all related to nuclear science and technology.

Linkages refers to the technical assistance extended to other agencies or received from
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other agencies and cooperation with other agencies.

Nuclear Training Program includes all the training courses, seminars conducted by

PNRI for the period 1989- J 994.

Overall satisfaction refers to the extent or level of satisfaction of the participants with the

entire program.

Organizational characteristics includes organizational policies and organizational

climates of the organization where the trainee works.

Performance refers to what a person actually does under a given condition. Performance

includes interests, willingness, confidence conducting nuclear research and

development work, improved competence in handling radioactive materials.

Policy is an established system of management based on self-interest as opposed to

justice or equity.

Recognition refers to an appreciation or an acknowledgement of achievements, merits,

and services. In this study, it also includes notice or praise for a job well done,

acknowledgement of one's contribution to the attainment of organizational

objectives.

Research and Development includes the number of researches undertaken, number of

published results, number of innovations developed, improved reliability of

service, number of satisfied customers, availability of quality data and researches

in nuclear sciences and technology.

Safety culture refers to the personal dedication and accountability of all individuals

engaged in any activity related to nuclear science and technology.
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Trainee characteristics are the qualities that the trainee brings into the training program.

Volume of work and or services refers to the number of services in nuclear science and

technology offered by the institution as a result of the availability of trained

manpower.

Research Hypotheses

1. Trainee-organization related factors and overall satisfaction of the participants on the

training program determine the impact of training.

2. There are significant differences among the perceptions of the participants on impact.
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CHAPTER II!

THE METHODOLOGICAL FRAMEWORK

This chapter presents a brief description of the research design and methodology

ill'flu- s tudy.

Research Design

This study made use of two research designs the ex-post facto of the co-

iclalional type <Tuckman;1972; 45 ) and the modified "Before" and "After" design for

progtam evaluation (Weiss; 1972 , 89 ).

The ex-post facto design of the co-relational type involved collection of five (5)

sets pf daia from the samples - three (3) sets of independent variables known as

nmani/ational factors measured in terms of policies and climate, overall satisfaction of

trainees on the program and trainee characteristics, age sex, civil stains, position, salary

and highest educational attainment. Two (2) sub-sets of the dependent variable, impact,

identified as institutional and individual impact were regressed on the three (3) sets of

independent variables.

In (he modified "Before" and "After design the participants were made to recall

itieir peiceptions prior to the (raining program and after Hie tiaining program. This

piovided a pseudo-posltest.
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The Population and Sample

The samples of this study were drawn from all participants who successfully

completed the nuclear science and technology training program from 1989-1994. A

stratified random sampling of 50 percent of the participants from the four (4) sectors was

drawn as respondents. Questionnaires were mailed for participants residing outside

Metro Manila while for those living in Metro Manila., the questionnaires were personally

delivered by the researcher. Follow-up of the questionnaires were done by telephone and

telefax. Otherwise., follow-up letters were sent for those who failed !o mail questionnaires

a month after the researcher mailed the questionnaires. Self-addressed stamped enveloped

were included for all mailed questionnaires. The distribution of the population and

samples of the study is shown below:

Distribution of the Population and Sample

SECTOR

industiyQ)
Medicine(2)
Educaiion(3)
Research(4)
TOTAL

Number of
Population

600
150
400
150

1300

Expected
Samples

300
75

200
75

650

Actual
Samples

' 178
50

120
47

395

Expected
Retrieval

Rate
50%
50%
50%
50%
50%

Actual
Retrieval

Rate
30%
33%
30%
31%
31%

Of the 1,300 trainees trained for the period 1989-1994, where 50 % or 650

trainees were randomly selected from each sector only 395 constitutin'j, 30 percent of the

tolal population reiurned their accomplished questionnaires.
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Data Gathering Instruments

/. Research Instrument

To ensure comparability of the data to be collected, a questionnaire suitable for all

sectors was formulated. The questionnaire consisted of four pails.

Pan I asked for personal information on age, sex, marital status, position, salary,

length of service and educational attainment.

Part 11 solicited information on the respondent perception of the impact of the

training program on the institution of the trainee and the trainee itself. The respondents

were requested to evaluate the effects of the program before training and after training on

a scale of I to 6. The institutional impact includes research and development, growth in

struciure, volume of work/services, safety culture and linkages all in nuclear science

and technology. Institutional impact consisted of performance and recognition in nuclear

science and technology.

Part HI of the questionnaire's asked respondents to rate their organizational

climate and policies.

Part IV asked the respondents to indicate their overall satisfaction of the training

program.

The research instrument was validated by the PNRI senior research specialists

who were former trainees of the program.

I hisinic/iirecl Interviews

Unstructured interviews were employed on incomplete and inconsistent responses

for respondents in Metro Manila.



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

2. Observation

On-the-job observation was also undertaken by the researcher to get a "feel" of

the dynamics and atmosphere of the trainees' work environment.

3. / )()citi)ienkuy A nalysis

The data on the training performance of trainees and their level of satisfaction of

the training program on training techniques, training instructors and program content

were taken from the records of the Nuclear Training Section of the PNRI for nuclear

training courses conducted for the period 1989-1994.

The lh\U\ Gathering Procedure

The researcher secured the approval of the Director of the Philippine Nuclear

Research Institute prior to the distribution of the questionnaire and observation on-the-

job.

The researcher personally distributed the questionnaires for the respondents

working in Metro Manila. Those in the provinces and outside Metro Manila were mailed.

A self-addressed stamped enveloped was enclosed in the mailed questionnaires. All

accomplished questionnaires were sent back in sealed envelopes by mail or through the

PNRI Inspectors inspecting their installation. These inspectors were also requested to

fol'.ow-up the mailed questionnaires and bring this to the office.

The data-gathering schedule lasted for six (6) months.
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Data Processing

The data in the questionnaire were processed as follows:

Numerical values, or code numbers were assigned to the respondent's raw data.

DichoLomous nominal data was categorized as "dummy" or zero-one variables to

transform them into interval-like data. The following code was used lo code data on sex ,

civil staius , position, and educational qualification ;

Code Option

0 Male

1 Female

0 Unmarried

1 Married

1 Technical/Vocational

2 College Undergraduate

3 College Graduate

4 Master's Degree

5 Ph.D. Degree

1 Technical supervisory

2 Non-technical supervisory

3 Technical non-supervisory

4 Non-technical non-supervisory

Interval data about respondent's characteristics, which have no implications



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES 56

regarding the distance between positive, were coded according to the relative position of

the variables. The coded values indicated only that the particular variable has "many" or

"none" of a particular attribute or characteristic.

The following scale was used for verbal interpretation:

Range Interpretation

•1.0 - 2.0 Nil/Strong Disagree

2.1-3.0 Very few/Disagree

3.1-4.0 Few/Uncertain

4.] - 5.0 Many/Agree

5.1 -6.0 Very many/Strongly agree

The obtained weighted average indicated the general response under the

corresponding level of the scale, i.e. very many, many, etc.

Statistical Treatment of the Data

The processing of the data for this study was done at the Nuclear Training,

Philippine Nuclear Research Institute, Diliman, Q.C. and all tests of significance were

measured at the 0.05 level of significance.

Appropriate statistical techniques were used using SPSS version 7.0 to answer the

statements of the problem.

Summary of Statistical Tools Used

1. Mean of the difference was used to determine the impact of the Nuclear Science and
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Technology Training Program (NSTP).

2. Frequency counts, percentages, standard deviation were used to describe the trainee

characteristics.

3. Regression analysis was used to determine whether the independent variables are

significantly associated with measures of program impact.

4. ANOVA was used to measure whether or not the relationship between the "Before"

and "After" training scores on impact of the trainees is significant.

5. Mean was used to measure the level of organizational satisfaction of the trainees with

their organizations.
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CHAPTER IV

PRESENTATION, ANALYSIS AND

INTERPRETATION OF DATA

This chapter presents the analysis and interpretation of the data. The main

objective of (his study was to determine the impact of (lie nuclear science and technology

training program of the Philippine Nuclear Research Institute conducted during the

period 1989-1994.

Impact in this study was measured in terms of institutional impact and individual

impaet of the trainees.

The indicators of institutional impact were research and development, growth in

slim-lure, volume of work/service, safety culture and linkages. Individual impact was

measured in terms • of the performance on-the-job of former participants and the

recognition they have received due to their participation in the training program.

The findings and interpretation are presented in the same sequence as in the

statement of (he problem.

I. Impact of (he Nuclear Science and Technology Training Program

Table 1 .summarizes the impact of the Nuclear Science and Technology Training

Program. The program has attained significant changes in the institutions safety culture

piiicuces, research and development, volume of work/service, linkage and growth in

sinidure in lite four (4) sectors. While the four (4) sectors appear to have obtained a
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significance beyond the 5 per cent level in all the measures of institutional impact,

namely , research and development, growth in structure, safety culture, linkage and

Table 1

Mean Differences Between the
"Before" ami "After" Training Perceptions

of Respondents with Respect to Impact of the PNRl
Training .Program

?!' V. Institutional Impact

;]• Variables

&

.'•{ I. Research
j[ and
1 Development
;} 2. Growth in
{(Structure
| 3 . Volume of
iWork
; 4. &)fCtJ
\ Culture
1 5. Linkages
is Mean Rank
•i Mean

Rank

Sector

2.77

2.39

2.73

2.88

2.68

2.69

3.73

3.35

4.06

5.05

4.28

4.09

Vi. individual Impact

n.
' Performancej_2. Recognition
Mean
Rank
Overall Mean
Mean R;ink

2.53

:>. 5X

4.61

4.29

2.08

1.71
1.90

1.65

2.41

2.54

4.83

3.89

2.42

1.35
1.89

4
1.63

2.14

2.09

4.53

3.SX

2.39

1.79
2.09

2
1.6
4

2.65

2.61

Legend: 1 = Industry
2 -- Medicine

3 = Education
4 = Research
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1

D

0.96

0.96

1.33.

2.17

1.60

I.4F1

Sector:

B

2.26

2.38

2.58

2.40

2.21

2.37

A

2.58

3.1

3.9

5.17

3.97

3.74

I

D

0.32

0.72

1.32

2.77

1.76

1.37
3

Sector C

B

1.62

1.62

1.68

2.90

1.88

1.94

A

2.61

2.40

2.42

4.60

3.22

3.05
4

5

D

0.99

0.78

0.74

1.70

1.34

1.11

Sector -

B

2.4

2.58

2.42

2.56

2.56

2.51

A

5.0

4.63

4.99

5.14

4.95

4.94
1

t

D

2.60

2.05

2.57

2.58

2.39

2.43

Overall
Mean of

the
Difference

1.22

1.13

1.49

2.31

1.77

1.58

Rani,

4

5

3

1

2

5.23

4.94

2.58

2.33
2.46

1 ~ 1

2.45
1

2.37

1.80
2.08

1

2
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volume of work/service, it appears that the research sector obtained the highest overall

mean of the difference (x = 2.43) in all the live (5) measures of impact as gleaned from

Table !. The industry sector ranked second (x = 1.40) followed by the medicine sector

(x ••- 1.37) and last the education sector (x = 1.11).

It implies from the results of the test that the PNR.I Training Program is effective

when measured in terms of changes in safety culture practices, research and development,

linkages, increase in volume of work/services, and growth in structure ( indicators of

institutional impact).

One of the major objectives of the PNRI training program is the utilization and

application of the knowledge acquired by the trainees as instrument or tool for good

safety culture practices. • Knowledge is the basic outcome of any training program.

Without the acquisition of knowledge success cannot be achieved.

This knowledge consists of information needed to implement the innovations or

recommended practices. Without an adequate level of knowledge especially on safe

handling of radioisotopes, safety of the individual and the public may be jeopardized. It

seems that the PNRI training program have succeeded in creating the needs in the

trainees by pointing out the desirable and undesirable practices for the trainees to work

safely with radioactive sources. When considering safety culture, it is apparent that

nearly all organizations involved in nuclear activities have in common a concern for

safety and how to improve and maintain it. Yet, there appears a substantial diversity

among organizations in their understanding of "safety culture" and how to act to
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influence it in a positive way. Knowledge or innovations can create motivation for their

adoption.

The research sector has the most number of projects in nuclear science and

technology.

PNIIU' s research and development projects are focused on the safe use of nuclear

techniques, materials and processes to help in the government' s efforts of increasing

agricultural and industrial productivity as well as ensuring health security and in

safeguarding the environment.

Another measure of safety culture is the attitude of the trainees towards anything

that is nuclear. l( is said that proper attitude induces one to modify his behavior in order

to attain his goals. In fact, it has been established that attitude influences perceptions,

learning and memory. The PNRI training program in the four (4) sectors tend to show, as

shown in the results of analysis, that they succeeded in changing the attitudes of the

trainees towards nuclear, a fact which contributed to the effectiveness of the training

program. Karlier studies found out that the success of projects, in terms of production

and income was attributed to the involvement and stimulation of the interest of the

participants. This interest to change has to be maintained for projects to succeed.

Another measure of impact of the training program is individual impact measured

in terms of performance and recognition. The research sector obtained the highest

performance (.v ••- 2.58) followed by the medicine sector (x ~ 2.42) then education

(x-•-2.3')) and the lowest individual performance was. the industry/service (x = 2.08).

The most significant effect is in the research sector since it obtained the highest level of
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significance the research sector obtained the highest gain in recognition. Based on this

data it appears from the results of the test that the PNRI Training Program created

positive impact both in the institution and the trainee itself. Furthermore, it appears that

the training program was the driving force for them to get overseas work, the certificates

of training their passport to go to other countries and earned dollars, giving them the

confidence to carry on with their work and be able to compete with other skilled workers

abroad. In fact, these trained PNRI trainees are our best advertisements of our training

program. These overseas workers time their vacation to synchronize with our training

schedule enabling them to successfully complete a course at the same time enjoy the

company of their families.

The impact of the PNR1 Training Program is highest in the research sector

(x - 2.45) followed by the industry sector (x = 1.65), then the medicine sector (x = 1.63)

and the least impact was felt by the education sector (x = 1.60).

The findings imply that the research sector was significantly benefited by the

training program. This may be explained that the PNRI training program is a prerequisite

to being able to start a new project in nuclear science and technology; completion of the

program is also a requirement for those who are sent abroad for further training.

Furthermore, the successful completion of the program is a requirement for those who

wants to get a license to handle radioisotopes. It may also be mentioned that for those

who have training in nuclear science and technology, support may be requested from

international agencies like the International Atomic Energy Agency (IAEA), the United

Nations Development Programme (UNDP) and bilateral agreements with other countries.

_L
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The education sector appears to be the least benefited from the training program.

This may he explained by the fact that the education sector lack the resources and the

support of their institutions in doing research on the peaceful used of atomic energy.

1.1 Institutional Impact

Table 2

Significance of the Mean of the Difference Between
The "Before" and "After Training Perceptions of Respondents

With Respect to InstitutibnaUmpact

Indicators

1. Research
and
Development
2. Growth in
Structure
3. Volume oly

Work/Service
4. Safety
Culture
5. Linkages

Overall
Mean of

the
Difference

1.22

1.13

1.49

2.31

1.77

Rank

4

5

j

]

2

Standard
Deviation

0.8363

0.7657

0.9866

0.8625

0.9029

t-value

31.595

25.713

26.263

51.586

35.273

Sig.
(2-tailed)

.000

.000

.000

0.000

0.000

The significance of the mean of the difference between the

"Before and After" training perceptions of respondents with respect to institutional

impact is shown in Table 2.

Change in Safely Culture Practices

One of the most important measures of institutional impact in this study is safety
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culture. As shown in Table 2 it obtained the highest overall mean of the difference

(,Y = 2.3 l) implying that the Philippine Nuclear Research Institute (PNRi) was successful

in instilling the concepts and principles of good safety culture practices.

The researcher visited the agencies where the respondents of this study work. She

found out that principles of nuclear safety are known in nuclear medicine units of leading

hospitals in Metro Manila, but, there is still much to be improved to enhance safety in the

laboratories. Long-term management of safety calls for approaches that go beyond simple

adherence to established design standards and operating procedures. Continued

improvement in levels of safety requires development of a comprehensive "safety

culture" at all levels of an organization, with visible and consistent leadership from senior

management.

In any important activity, the manner in which people act is conditioned by the

requirements set at a high level. The highest level affecting safety in handling radioactive

substances is set by the National regulatory Body, which is the PNRI. As a regulator,

PNRi recognizes that a positive safety culture could not be regulated or mandated. It

could, however, assess the underlying safety culture (i.e. managerial and organizational)

courses. Documented inspection reports of identified performance problems or

weaknesses are evaluated by the regulatory body. Controversial topics are dealt with

open fashion in the classroom during training on safe handling of radionuclides.

To find out whether the PNRI Nuclear Science and Technology Training Program

has achieved a significant gain in the skills of nuclear safety culture practices the t-value

of 51.586 obtained for the mean difference between the "Before" and "After" scores
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indicates that this is much higher than the t-value needed to be significant at the 5 per

cent level. This means that there is a significant difference between the "Before" and

"After" training scores of the trainees measured in terms of the trainee's acquisition of

skills for safe handling of radioisotopes.

Change in Linkage

Linkage ranked second with an overall mean of the difference score of 1.77 as

shown in Table 2.

During liie (raining course, participants worked in groups during laboratory

periods and are further regrouped when the work for their case studies. They become

closer to one another and after the course the participants have sealed their friendships,

thus, a linkage has been formed. Even long after the training course has been completed

the linkage is still evident in the former trainee's association with each other and the

assistance they gave to one another.

The computed t-value of 35.273 obtained for the mean difference between the

"Before" and "After" scores indicates that this is much higher than the t-value needed to

be significant at the 5 percent level.

This implies that the PNRI training program is effective in effecting

collaborations and or association professionally among trainees.

Change in Volume oi'Work/Service

Another measure of impact in this study is increase in the volume of work/service

rendered by the institution where the trained trainees work. They utilize and apply the
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knowledge as instrument or tool in the practice of their profession. The overall mean of

the difference of this measure is 1.49.

The increase in the volume of work/service maybe due to the availability of

trained personnel in the organization. Customers are now demanding that personnel be

qualified and certified to do the work and this can only be attained by successfully

completing the appropriate training course offered by PNR.1. Another requirement of the

regulatory body for institutions handling radionuclides is for their personnel to have

training in the safe handling of radioactive materials. Only those trained and licensed

personnel can work safely with radioactive sources.

The t-computed value of 26.263 is very much higher than the t-value needed to be

significant at the 5 per cent level. This means that there is a significant difference

between the volume of work/service before and after the training program. However, the

researcher observed that the year 1998, business slowed down resulting In the decrease in

the volume of work/service in the nuclear field especially in the construction/repair and

maintenance sector.

The PNR1 training program appears to be responsible for the increase in the

volume of work/service of the institution.

Change in Research and Development

Research and development ranked fourth in the mean difference between the

"Before" and "After" (x = 1.22).

A visit by the researcher at the place of work of the former PNR1 trainees show
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that a significant number of researches in Nuclear Science and Technology have been

conducted by agencies like the PNR.I, UP Los Banos. International Rice Research

Institute, Department of Agriculture, Bureau of Soils, Philippine General Hospital,

University of Slo. Thomas, Central Luzon State University, University of San Carlos in

Cebu and Siliman University in Dumaguete City.

U is also worth mentioning that some innovations and or development in Nuclear

Science and Technology have won national awards like Best in Research, PAG-ASA and

LINGKOD BAYAN awards, which are all prestigious national awards.

The component t-value of 31.595 indicates that this is much higher than the tz

value needed to be significant at the 5 percent level. This means that there is a significant

difference between the "Before" and "After" training scores of the trainees measured in

terms of the application of what the trainees have learned from the training program.

It appears from the results of the t-test that the PNRI training program is effective

and that the output changes of the former trainees doing research and development could

be attributed to the effects of the training program and not to chance.

Growth in Structure

Of the five (5) measures of institutional impact, growth in structure obtained the

least overall mean of the difference (x = 1.13).

Growth in structure in this study was measured in terms of any increase in size in

manpower, number of units/sections created, addition of new equipment and/ or new

services offered by the institution.
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The nuclear industry in the Philippines is still young and its growth was stunted in

1986 when ex-President Corazon C. Aquino announced that her administration would not

allow the First Philippine Nuclear Power Plant to be operated under her administration.

Sine then all the nuclear trained personnel of the operator/owner of the plant,

NAPOCOR., shifted, resigned or transferred to other offices. The reduction in size was

also felt by the Regulatory Agency, the PNRI, whose structure has drastically changed

from a commission with four (4) commissioners to an Institute headed by a Director.

While the number of personnel was estimated at 500 in 1986 the present personnel

complement is only 286.

The increase in size was mostly felt by the industry/service sector and by the

medical sector. Small service companies were established catering to extending repair

and maintenance services, while the medical sector have added equipment and services

for treatment of diseases where radiation is needed. The increase in size can also be

confirmed on the number of licenses issued. In 1989, the number of licenses issued to the

industry/service sector and medical sector were 190. Five years after, 1994, the number

of licenses increased to 239, an increase of 49. The computed t-value of 25.713 obtained

for the mean difference between the "Before" and "After" scores indicates that this is

much higher than the t-value needed to be significant at the 5 per cenl level.

The result implies that even if the mean difference is low yet the growth in

structure may be attributed to the effect of the PNRI training program not to other factors.

AH the indicators of institutional impact, namely, research and development,

growth in structure, volume of work/service, safety culture and linkages are found
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significant at the .05 level of significance. This means that the changes felt by the

institution in these measures appears to be due to the training program and not to other

factors.

Of the indicators of institutional impact, safety culture appears to have the highest

positive impact, followed by linkages, research and development and lastly, growth in

structure. In this aspect, the PNRl Training Program appears to be successful.

7. / Individual Impact

Table 3

Significance of the Difference of the Mean Between (he
"Before" and "After" Training Perception of Respondents

With Respect to Individual Impact

indicators

1. Performance
(ou-the-job)

Overall
Mean of

the
Difference

2.37

Rank
Std.

Deviation

0.7944

t-value

57.602

Sig.
(2-tailed)

.000

2. flecogniiion 1.80 0.8925 39.926 .000

Table 3 shows the significance of the overall mean of the difference between the

"Before" and "After" training perception of respondents with respect to individual

impact.

Change in Performance

The major indicator of impact is individual performance on-the-job as evidenced
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by its being ranked first (x - 2.37). Has the training program achieved a significant gain

in individual performance? Table 3 shows the t-value obtained for the mean difference

between the "Before" and "After" scores is 57.602 indicating that this is much highei'

than the t-value needed to be significant at the 5 percent level. There is, therefore, a

significant difference between the "Before" and "After" training scores of the trainees

measured in terms of the trainee" competence in conducting research in nuclear science

and technology.

The change appears to be due to the PNRI training program and not to other

chance factors.

Recognition

Ilecognition was ranked second with an overall mean of the difference score of

1.80.

Recognition in this study was measured in terms of appreciation of achievements,

merits and for a job well done from supervisors, acknowledgment of one's contribution

to the attainment of the organizational objectives, increase in salary, promotion on the job

and certification of expertise by a National or International Certifying Body.

The strength of an organization lies in the strength of the individuals who

compose it.

A research and development laboratory exists to find new knowledge, to extend

understanding, and to provide mankind with new freedoms of action. It feeds on success,

but the positive feedback of success is effective only if it permeates the consciousness of
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all individuals who compose the organization. Not only must they feel a corporate pride

in the achievements of the laboratory as a whole, but each individual must feel that his

part in these accomplishments is recognized by the management and the technical world.

The creation of an atmosphere in which this recognition is effectively promulgated

presents a problem of greater magnitude. It involves the internal recognition of the

contributions of each individual by the management and by his colleagues, as well as the

reputations of the organization and its members in the technological world.

Table 3 reveals that the computed t-value of 39.926 for the mean difference

between [he "Before" and "After" training scores is significant beyond the 5 percent

level, the obtained t-value needed to be significant at the 5 percent level.

The researcher has interviewed the PNRI trainees who received recognition and

all of them confirmed that the PNRI training greatly paved the way for their getting the

awards. In fact, most of the PNRI trainees who are already working abroad and well

placed also wrote letters to PNRI thanking the Institute for the knowledge and skills they

have acquired during the training and informing the Institute that they were promoted

because of the skills they have learned from the.training.

In this regard, it appears that the PNRI training has been responsible for the

recognition received by the PNRI trainees considering that these awards and recognition

were all related to nuclear science and technology.
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2. Profile of the trainee-respondents

2.1 Age

Table 4 describes the socio-demographic profile of the respondents.

One hundred (100) or twenty-five percent (25%) of the respondents are between

I he age range of 41 to 45 years old; eighty-eight (88) or twenty-two (22%) percent are

between 46 to 5l> years old. The mean age of the respondents is 42.84 years old.

The education sector tend to be older (.7 = 44.75) followed by the medical sector

(x --44.2), then the research sector (x =44.17) and the youngest is the industry/service

sector ( j = 38.25).

Trainees in the education sector appear to be the experienced teachers who can

initiate innovations and changes in the science curriculum. • The research and medical

sector tend to stabilize in their mid-40's while the industry/service sector in their late-30's.

2.2 Sex

Majority of the industry / service sector are males while majority of the medical,

education and research sectors are females.
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Table 4

Characteristics of the Trainee Respondents

Selected
Characteristics

ASe:

26-30
31-35
36-40

41 -45
46-50
51-55
56-60
61-65

TOTAL
Mean Age

S.D.

Sex:

Male

Female

TOTAL

Civi! Status:

Unmarried
Married
TOTAL

Position:

Technical
Supervisory

Non-technical
Supervisory

Technical
Noii-supcrvisorv
Non-lcchnical

Non-supervisory
TOTAL

1
N

45
30
29

38

21
8
4
3

178

%

25
17
16

21

12
4
~i

.>

2

100

38.25
2.9

134

44

178

137
178

95

1

75

7

178

75

25

100

23
77
100

53

1

42

4

100

S E C
2

N

4
8

10

7
4
6
4

50

%

14
8

16

20

14
8
12
8

100

44.2
4.67

23

27

50

7
43
50

23

0

26

1

50

46

54

100

14
86.
100

46

0

52

2

100

T O R

N

6
16

34

58
6
0
0

120

44
2.

44

76

120

56
64
120

74

14

32

0

120

I
%

0
5

13.33
28.33
48.33

5
0
0

100

75
98

37

63

100

47
53
100

62

11

27

0

100

4
N

5

2
7

18
2

6
5
2

47

%

11
4
15

38

4
13
11
4

100

44.17
4.80

8

39

47

5
42
47

38

0

9

0

47

17

83

100

11
89
100

81

0

19

0

100

TOTAL

N

57
42
60

100

88
24
15
9

395

42
1.

209

186

395

109
286
395

230

15

142

8

395

%

14
11
15

25

22
6
4
3

100

84
'>7

47

100

28
72
100

4

36

2

100

73
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Sahiry:

10 T& below
10.001 - 2 0 T
20,001 - 3 0 T
30.001- 40 T

Above 40 T

TOTAL
Mean Salary

S.D

Length of
Service:

5yrs & below
6 - 10 vrs.
li - 15 yr.s.
16 - 20 yrs.

Above 20 vrs
Total
Mean
S.D

Educational
Attainment:

Technical
Vocational

College Graduate
Masters degree
Doctoral degree

Total

15
130
25
4

4

178

8
73
14

2.5

2.5

100
16,685

2.75.x 103

32
46
26
30
44
178

18
26
14
17
25
100

13.13
1.24

9
145
21

- i

178

5
81
12
2

100

6
24
20
0

0

50

12
48
40
0

0

100
17,X00

5.07xl03

6
5
6
8

25
50

12
10
12
16
50
100

17.04
1.51

0
36
12
2
50

0
72
24
4

100

0
120
0
0

0

120
15,

0
100
0
t)

0

100
500

3.55xl03

0
6
14
52
48
120

18
1.

0
54
60
6

120

0
5
12
43
40
100

92
20

0
45
50
5

100

0
41
5
1

0

47

0
87
11
2

0

100
16,276

5.48x10'

2

6
2
22
15
47

4
13
4
47
32
100

17.45
2.81

0
35
10
2

47

0
74
21
5

100

21
315
50
5

4

395
16,

5
80
13
1

1

too
440

1.86x10*

40
63
4S
112
132
395

15

10
16
12
28
34
100

90
0.60

9
270
103
13

395

2.5
68
26
3.5
100

!t is a fact that the nature of job in the industry sector is male - oriented. Females

are attracted more towards the research, education and medical sectors.
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2.3 Civil Status

Two hundred eighty-six (286) or seventy-two (72%) percent are married while

one handled nine (109) or twenty-eight (28%) percent are unmarried. It appears that the

respondent organizations are dominated by employees who have settled down to raise

their families and further points out that they are more responsible, judging from their

having obligations in private life.

2.4 Position

Two hundred thirty (230) or fifty - eight (58%) percent hold technical supervisory

position, one hundred forty - two (M2) or thirty - six (36%) are technical non-

supervisory positions.

2.5 Monthly Income

Monthly income of respondents ranged from P 15,000 to P 17, 800 with the

majority clustered around the income level of from P 10,000 to P 20,000 / month. The

medical sector tended to have higher levels of aggregate monthly income than the other

sectors. The education sector obtained the lowest income level (x = 15,000).

2.6 Length of Service

One hundred thirty - two (132) or thirty - four (34%) percent of the respondents

have served more than 20 years, one hundred twelve (112) or twenty - eight (28%)

percent have served from 16-20 years.
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The education sector appears to have the longest length of service followed by the

research sector, medical sector and the shortest length of service is the industry/service

sector.

The education, research and medical sector tend to stay on their jobs, appears to be

satisfied while the industry/service sector appears to be more dynamic in looking for

greener pasture since the respondents in this sector are the youngest.

2. 7 Educational Attainment

The education and research sectors generally have a higher level of education than

the industry/service and medical sector. The highest level of education is the Ph.D. and

Ed. D. while the lowest level is the technical/vocational graduate of the industry/service

sector. Gauging from the academic preparation of the respondents, it is deduced that they

are adequately equipped with the necessary formal training that strengthen their

qualification for the various jobs the company offers.

3. Predictor of the impact of the Nuclear Science and Technology Training

Program

In the interpretation of the results of the test, the researcher was guided by

Yamare (1973) in interpreting results of multiple regressions.
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.?. / Regression of Impact with Independent Variables

Table 5

Regression of Impact with Independent Variables

Variable

[Constant)
Age

_C!imate A
Climate B
Cliniate_C_

Civil Status

Unstandardized
Coefficients

B

•0.621

-.0003651
-.03492
-.07019
.04809
.01655

Std.
Error
.361
.005
X)25_

.027

.026

.062

Standardized
Coefficients

Beta

-.050
-.080
-.137
.102
.013

1.717
-.653

-1.384
-2.622
1.819
.266

Sig.

.087

.514

.167
.009*
.070
.791

Education
Policy A _
JPol/cy_B_
Policy C

.09400

.07311

.09691
.008786
.06052

.043

.029

.036

.033

.046
Salary
Service

.000000293 .000
.009302 .006

Sex .07275 .041
Overall

Satisfaction
.07616 .040

.130

.145

.176

.018
-.070
.008
.114
.084

.097

2.193
2.485
2.687
.269

-1.303
.148
1.539
1.766

1.901

.029*

.013*

.008*
.788
193
.882
125
.078

.050*

Multiple II
II Square
Adjusted R Square
Standard Error
F-Value
Sig. F

-0.337
-0.114
-0.084
= 0.5754
= 3.766
= 0.000

The regression of impact with the independent variables is shown in Table 5

Climate \1 was found negatively and highly significant at the 0.05 level of
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significance.

This finding suggests that when management does not closely supervise

employees the impact of the training program to the institution and the individual is high.

Employees who feel more free to set their own work pace are prone to be

productive than those who lack this sense of freedom. The common assumption that non-

supervisory employees, given increased freedom, will loaf and not produce does not seem

to be borne out by evidence. Their behaviour depends upon the conditions accompanying

the freedom. Managers who achieve high performance in their units accompanied by a

sense of freedom supervised by setting general goals and objectives and providing less

specific direction than do the managers of low-producing units. They use more

participation and achieve higher involvement, greater interest in the work, and more

responsibility for it than do the low-producing managers.

Freedom in doing one's work is associated with higher productivity at the

supervisory as well as at the non-supervisory level.

Scientists show a similar response to freedom. The productivity of scientists is

influenced, as might be expected, by the resources they have available as well as by their

freedom. When both freedom and funds are low, there is of course, relatively little

scientific publication. As both freedom and research funds increase in productivity, as

available funds increase, is greatest for those scientists who are completely free to choose

their problems.

In another study, Pelz obtained evidence that freedom under certain conditions is

associaled with high performance by research scientists. Pelz describes his findings as
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follows:

"it is possible to picture three rather distinct types of scientific

leaders...underdirective", overdirective", and "participative". The underdirective leader

assumes that his scientists know what they are doing. He leaves them pretty much alone,

giving help only when asked. His leadership role is positive. The overdirective leader, in

contrast, assumes personal direction for all the work being performed in the laboratory.

The participative leader is active rather than passive. He does not leave his subordinates

alone. But he avoids dominating the scene. He tries to get people to rely on their own

initiative.

The results of the data add a very important conclusion that freedom in doing

one's work leads to high performance; namely, the probabilities are that freedom will

lead to high performance only when there is a great deal of interaction between the

individual, his colleagues, and his supervisor. Young scientists who make their own

decisions independently from their chiefs and who do not see their chiefs are appreciably

poorer in scientific performance than those scientists who have the same independence

but who see their chief at least once a day.

Evidently, freedom without the stimulation and fresh orientation as well as the

motivation which comes from interaction with other scientists tends, on the average, to

lead to poor performance.

Education was found positively related and highly significant at 0.05 level of

significance. The findings imply that as the educational level of the PNRI trainees is high

the impact of the PNR! Training Program to the trainees is high.
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Overall satisfaction was found positively related and significant at 0.05 level of

significance.

This is understandable considering that a satisfied worker will work hard to be

able to achieve his objectives.

Policy A and Policy B were found positively and highly significant.

The findings imply that when management promotes empowerment of employees

and gives support in terms of equipment and other resources the impact of the training

program to the trainees is positive.

The overall findings partially support the hypothesis that trainee, organization-

related factors and overall satisfaction determines impact of training in so far as

education, climate B , Policy A , Policy B and overall satisfaction of trainees with the

program are concerned.

Only 11.4 % of the variance of impact can be explained by the trainee-

organization- related factors and overall satisfaction of the trainees and 88.6% of the

variance cannot be explained by the same factors.
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3.2 Impact with Trainee-Related Factors

Table 6

Regression of Impact with Trainee-Related Factors

Variable

Age
Civil Status
Education
Position
Salary

Sex
Service

Constant

Unstandardized
Coefficients

B

-0.004894
0.04041
0.09281
-0.06420

0.00000173
0.06050

0.006731
1.751

Std.
Error
0.006
0.061
0.039
0.046
0.000
0.043
0.006
0.238

Standardized
Coefficients

Beta

-0.067
0.033
0.145
-0.084
0.045
0.070
0.083

t

-0.881
0.660
1.839

-1.617
0.885
1.40
1.11

7.346

Sig.

0.379
0.509
0.042*
0.085
0.377
0.162
0.267
0.000

Multiple
R Square
Adjusted
Standard
F-Value
Sig. F

R

R Square
Error

= 0.313
= 0.098
= 0.079
= 0.5767
= 5.251
= 0.000

Table 5 shows the regression of impact with trainee-related factors.

Education was found positively related and significant at 0.05 level of

significance. The finding indicates that the higher the level of education of the trainees,

the higher is the impact of the program to the trainees. The trainee benefited more in a

way of obtaining more information, knowledge, skills and changing their attitudes

towards anything that is nuclear.

The findings further imply that for a training program to succeed, the trainees

should be selected based on educational qualification.
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This finding partially supports the hypothesis that trainee-related factors predict

impact in so far as educational qualification is concerned.

Only 9.8% of the variance in impact was explained by education about 91.2% of

the variance in impact was not explained by the trainee-related factors.

3.2 Impact with Organization-Related Factors

Table 7

Regression of Impact with Organization-Related Factors

Variable

Climate A
Climate B
Climate C
Policy A
Policy B
Policy C
Constant

Unstandardized
Coefficients

B

-0.02734
-0.08397
0.05344
0.06382
0.07877
0.02104

1.366

Std.
Error
0.025
0.026
0.026
0.029
0.036
0.032
0.182

Standardized
Coefficients

Beta

-0.062
-0.164
0.113
.126
.143
.043

T

-1.103
-3.174
2.072
2.203
2.206
.651

7.492

Sig.

0.271
0.002*
0.039*
0.028*
0.028*
0.515
0.000

Multiple R
R Square
Adjusted R. Square
Standard Error
F-Value
Sig. F

- 0.282
= 0.079
= 0.065
= 0.5812
= 5.567
= 0.000

Table 7 represents the regression of impact with organization-related factors.

Climate B which states that management closely supervises employees was found
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negatively and significantly related to impact. Climate C which states that supervisor

highly dictatorial, communications unidimensional, was positively and significantly

related to impact.

The ilndings appear to indicate that to obtain greater impact supervisors should

be highly dictatorial, and communications unidimensional but should not closely

supervise employees in their work.

Policy A which states that management promotes empowerment of employees

and Policy B which states that management provides opportunity to practice were found

positively related and significant.

Delegation of responsibility for identifiable projects to individuals inevitably

results in their developing effective qualities of leadership with competence reinforced by

confidence, and decisiveness tempered by responsibility. They must learn to be leaders or

quit.

A wholehearted policy of delegation of responsibility and authority brings with it

enthusiasm and competence. Enthusiasm is the most precious ingredient of any research

and development organization.

These findings indicate that for an organization to succeed the management policy

of promoting empowerment, giving support in terms of equipment and resources should

be strengthened..

Only 8.1% of the variance of impact is explained by the organization-related

factors. 91.9% of the variance of impact cannot be explained by the organization-related

factors.
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The findings partially support the hypothesis that organization-related factors

predict the impact of training is so far as Climate B, Climate C, Policy A and Policy B

are concerned.

4. Difference in Perception of Respondents on Impact

Table 8 gives the values of the analysis of variance of the difference in impact

among respondent groups.

In terms of institutional impact, the F-values of research and development, growth

in structure, volume of work/service, safety culture, and linkages are higher than the F-

values needed to be significant at the 0.05 level of significance, indicating that the

respondent groups differ significantly in their perceptions on the impact of the PNRl

Training Program.

The difference in perceptions may be due to the nature of the jobs each sector is

handling, the difference in the clientele they serve and the pressures on-the-job each

sector is experiencing.

The factors that may influence the impact of the program to the institution and to

the individual are complex. The effectiveness of training is influenced by whether the

trainee has the ability, attitude, cognitive skills and self-efficacy to properly implement

the skills idler the completion of training.

In terms of individual impact, the F-values of performance and recognition are

higher that the l-values needed to be significant at the 0.05 level of significance,

implying that the respondent groups differ significantly in their perceptions on the

individual impact oflhe PNlll Training Program.
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Table 8

AnaSysis of Variance of the Difference in Impact

Among Respondents Groups

Variables

Growth in
structure

Linkages

Performance

Recognition

Safety Culture

Research and
Development

Volume of

Work

Between
groups
Within
groups
Total

Between
groups
Within
groups
Total

Between
groups
Within
groups
Total

Between
groups '
Within
groups
Total

Between
groups
Within
groups
Total

Between
groups
Within
groups
Total

Between
groups
Within
groups
Total

Sum of
Squares

60.971

170.042

231.014

47.7]9

273.503

321.222

13.594

235.064

248.658

35.740

278.008

313.748

21.199

292.619

313.818

113.301

162.238

275.539

108.067

275.478

383.544

DF

3

391

394

3

391

394

3

391

394

3

391

394

•n

S>

391

394

• 3

391

394

3

391

394

Mean
Square

20.324

0.435

15.906

0.699

4.531

0.601

11.913

0.711

7.066

0.748

37.767

0.415

36.022

0.705

F

46.733

22.740

7.537

16.755

9.442

91.020

51.128

Sig.

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Organizational characteristics may enhance or hinder the training success. Here,
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Organizational characteristics may enhance or hinder the training success. Here,

components such as the trainee's opportunity to practice and supervisory support will

impact (he trainee's ability to transfer the skills back to the job environment. This is

important because it may influence the trainee's motivation to both transfer what was

learned back to the job and maintain it. Finally, to ensure that trainee motivation does not

degrade over time, maintenance interventions must be employed. These factors may be

different from organization to organization thus, the impact to each sector would be

greatly dependent what happens after the training..

6. Organizational Characteristics of the Institutions where the Trainee Work

Table 9 gives the mean perception score of respondents with respect to

the organizational characteristics of the institutions where the trainees work.

Overall, the trainees were uncertain that management ignored the effects of the

training received, that management closely supervises employees and that supervisor is

highly dictatorial, communications unidimensional (x = 3.19).

Findings also showed that the industry and research sectors agreed that

management gives support in terms of availability of equipment and other resources, that

management provides opportunity to practice and that management promotes

empowerment of employees.
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Table 9

Mean Perception Score of Respondents with Respect to the

Organizational Characteristics of the Institutions

Statements

I. Climate
I. Management
ignored the
effects of the
(mining
received.
2. Management
closely
supervises
employees
3. Supervisor
highly
dictatorial,
communications
unidimensional
Mean Climate
Verbal
Interpretation
II. Policies
1. Management
promotes
empowerment
of employees
2. Management
gives support in
terms of
availability of
equipment and
other resources.
3. Management
provides
opportunity to
practice
Mean Policv
Verbal
Interpretation
Overall Mean
Rank-
Verbal
Interpretation
(Overall)

Sector 1
(Industry)

2.75

3.79

2.87

3.11

Uncertain

3.98

4.29

4.31

4.20

Agree

3.66
1

Uncertain

Sector 2
(Medicine)

4.12

3.20

3.82

3.71

Uncertain

2.22

2.94

2.92

2.70

Disagree

3.21
4

Uncertain

Sector 3
(Education)

3.36

3.10

3.28

3.23

Uncertain

3.54

3.69

4.03

3.72

Uncertain

3.48
j

Uncertain

Sector 4
(Research)

2.38

3.17

2.55

2.71

Uncertain

4.02

4.34

4.62

4.33

Agree

3.52
2

Uncertain

Mean

3.15

3.32

3.13

3.19

Uncertain

3.44

3.82

3.97

3.74

Uncertain

3.47

Uncertain

Verbal
Interpretation

Uncertain

Uncertain

Uncertain

Uncertain

Uncertain

Uncertain

Uncertain

Uncertain

Uncertain
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Scale:

1.0

2.1

3.1

4.1

5.1

-2.0

-3 .0

-4.0

- 5 . 0

-6.0

Strongly Disagree

Disagree

Uncertain

Agree

Strongly Agree

Overall, respondents were uncertain (r = 3.44) as to whether management

promotes empowerment of employees.

Employee empowerment is the practice of enriching jobs so employees accept

responsibility for a variety of decisions normally associated with staff specialists

(Byham; 1992). Employee empowerment is a popular extension of job enrichment.

Empowering employees helps them take ownership of their jobs so they have a personal

interest in improving performance

The findings imply that the trained trainees in general were uncertain that the

institutions where they work, ignored the effects of the training received, closely

supervises employees (.7 = 3.32) and that, supervisors highly dictatorial, communications

unidimensional (.7 = 3.15); promotes empowerment of employees, (.7 = 3.44) gives

support in terms of availability of equipment and other resources (.7 = 3.82) and

provides opportunity to practice (x ~ 3.97).

Furthermore, the findings also imply that the industry sector appears to be
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organizationally healthy followed by the research and education sector. The medical

sector obtained the lowest rating in organization-related factors implying that the medical

sector is organizationally sick.
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CHAPTER V

SUMMARY OF FINDINGS, CONCLUSIONS

AND RECOMMENDATIONS

This study has two (2) main objectives. First, to determine the impact of the

nuclear science and technology training program and second, to find out what variables

determine the impact of nuclear science and technology training program.

Summary Of Findings

1. impact of the Nuclear Science and Technology Training Program

The institutional impact of the Nuclear Science and Technology training programs

is highest in the research sector (x = 2.43) followed by industry (x = 1.40) then medicine

(x :-•-1.37) and lastly the education sector (x = 1.11).

The institutional impact was greatest in safety culture practices (x = 2.3l)

followed by linkages (? = 1.77), volume of work (.7 = 1.49), research and development

(x - 1.27) and lastly, growth in structure (x = 1.13).

The individual impact was highest in the research sector (x = 2.46), followed by

the education sector (x - 2.09), industry sector (x = I.9O) and lastly, the medicine sector

(x =1.89). Of the indicators of individual "impact, performance ranked first (x = 2.37)

and recognition second (x = 1.80).

There is a significant difference in the perceptions of the respondents between the
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"Before" and "After" training perceptions among the four sectors on impact of the

nuclear science and technology training program.

II. Profile of Trainee Respondents

The typical respondent is 43 years old, married, male college graduate in a

technical supervisory position with 16 years work experience and earning an average

monthly salary of PI 6,440.

VII. Predictors of Impact of the Nuclear Science and Technology Training Program

The following independent variables were found to predict impact of the Nuclear

Science and Technology Training Program of the Philippine Nuclear Research Institute:

1. Of the trainee-related factor, only position was found to predict impact of the

NSTTP.

2. Of the organization-related factors, the following were found to predict impact

of the NSTTP:

a) Management does not closely supervise employees;

b) Management promotes empowerment of employees; and

c) Management gives support in terms of equipment and resources.

.>. Overall satisfaction was found to predict impact of the NSTTP.

IV. The respondent groups differed significantly in their perceptions on impact of the

NSTTP.

V. The respondents were uncertain (? = 3.47) on the following organizational

characteristics of the institutions where the trainees work;



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES 92

a) Management ignored the effects of the training received;

b) Management closely supervises employees;

c) Supervisor highly dictatorial, communications unidimensional;

d) Management promotes empowerment of employees;

e) Management gives support in terms of equipment and resources; and

f) Management provides opportunity to practice.

Conclusions

Based on the findings of this study, the researcher concludes the following:

1. Trainee-related factors ( age, sex, education, civil status, length of service, position)

and organization-related factors ( climate, policies) all taken together contribute to only at

most 11.4 % of the impact. The greater portion of the impact can be attributed to other

factors, such as the training program/process itself.

2. Of the trainee-related factors, only education was found to predict the impact of the

NSTTP.

3. The following organization-related factors predict the impact of the NSTTP:

a) Management does not closely supervise employees;

b) Management promotes empowerment of employees; and

c) Management gives support in terms of equipment and resources.

4. Overall satisfaction of the trainees on the program predicts the impact of the

NSTTI*.

5. The perceptions of the respondent groups differed on the following impact
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indicators: research and development, growth in structure, volume of work, safety

culture, linkages, performance and recognition.

Recommendations

Based on the findings and conclusions, the researcher recommends the following:

1. Follow-up of graduates should be a regular part of the training program in order to

find out how the PNRI can come in to help the graduates with their problems.

2. In order to sustain the high profile of the PNRI Training Program, the PNRI must

maintain personal proficiency of the technical employees and accord expanded

special training including those whose potentials are manifest, but who have not yet

been given such opportunity.

3. The PNR1 Training Center should encourage all members of the Training Center to

strengthen into the factors that provide significant positive effects on the importance

of the program and look for ways to improve those person, training and

organizational related variables that have positive impact but at present appears to be

not significant.

4. Since the variables included in this study have not adequately accounted for the

variances in the output variables, it is suggested that these variables be not only

refined but new ones introduced in order to arrive at a better predictive device.

5. It is suggested that an experimental design be considered in order to determine the

true net effect of the program on the clientele.

6. Further related study should be undertaken encompassing a wider and more broad-

based criteria for program effectiveness testing.
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Reflection

"real joy comes not from ease
or riches or from the praise of
men but from doing something
worthwhile"

Sir Wilfred GrenFell

Seven years ago, when the researcher decided to start this study, she was filled

with enthusiasm and she had planned that after a couple of years she will be able to

complete her degree.

There appears to be no immediate problems then, she thought she will be able to

give time for research. But there were priorities - family, children - and in her list - doing

research was the last priority. Problem started coining up - children - school - work -

health - leaving no time for research, Many events happened in between the period. Her

husbands health rapidly deteriorating, for one whole year she was in and out of the

hospital - ultimately losing him to cancer. Six of her children finishing their college

degrees - her career becoming busier - leaving little for research. In spite of these

barriers, the researcher was determined to finish what she had started. Her determination

was so strong that she tried to fit in her schedule, time to do research she felt that she can

give assistance better to those thesis writers if she completes the degree.

There were several advisers to choose from. My criterion for selecting my adviser

was one who is the most feared but can effectively deliver even if it takes long. My main
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objective was to learn the process of writing dissertations, internalize every step, so she

will be able to effectively share her knowledge and skills to others.

The researcher was not disappointed. She can proudly say that completing this

study is real joy for her because she felt that she had accomplished something worthwhile

for the office and for the academic community.
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Her dissertation entitled "An Impact Evaluation
of • the PNRI Nuclear Science and Technology Training
Program" has been approved by the panel on May 5, 1998.

In this regard, the undersigned is requesting
support from the office in terms of the following:

1) Appointment of Dr. Corazon C. Bernido as her
external adviser;-

2) Official distribution and retrieval of the
questionnaires (copy attached); and

3) On-the-job observation of the former PNRI
participants on site by the researcher on official time.

The results of this study will be beneficial to
PNRI for the following reasons':

1) To the Nuclear Training Unit directly in
charge of planning and implementing the program, this
will provide a measurable ' basis for implementing
accountability and managing performance relating to the
systems, processes, activities and ioutcomes of the
program. It will also- provide the feedback necessary for
adjusting and improving the program;

2) To the PNRI management, it ;will provide the
data-based evidence to justify i the: training
contributions to the success of the iorganization and
strategic directions; to determine thelvalue.or worth of
the program and demonstrate a return on investment to-
the organization on a continual basis. :

!

In view of the foregoing, it is hoped that this
request be approved.



ilf approved, enclosed is a draft letter to all
former trainees for your approval.

Thank you very much.

Recommending Approval:

CORAZOfS' C. BERNIDO, Ph.D.
Head, Nuclear Training

•A

ESTRELLA DURAN RELUNIA
Senior Science Research

Specialist
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Republic of the Philippines
Department of Science and Technology
PHILIPPINE NUCLEAR RESEARCH INSTITUTE

1898 - 199B

Address: Canmonweallh Avenue. Dillmon, Quezon City
P.O. Box Nos. 213 U.P.. Quezon City; 932 Manila; 1314 Cenlrol, Quezon City
telephone Nos.: 929-6010 to 19 fax: 60804 PNRI PN Coble: PHILNUCLEAR

ti KALAYAAN

June 1, 1998

Dear

As a former participant in the PNRI Training Program, you can best evaluate the
iiminediate, long-range, and lasting effects of the program.

It has been quite sometime since you completed the program, and we are interested in
your opinion about the program's success. Since you have had time to reflect on the material and
attempt to put it into practice, we need your frank responses regarding several aspects of the
program.

Please answer the attached-questionnaire as honestly as you can. Your responses will help
us improve the program to make it more relevant and effective.

Enclosed is a self-addressed stamp envelope. Please return the accomplished questionnaire
35 soon as possible.

Thank you very much for your cooperation.

Sincerely yours,

uQp^iuUJ
ALUMANDA M. Dela ROSA, Ph.D.

Officer-in-charge

U.
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QUESTIONNAIRE
Impact Evaluation of the PNRI Nuclear Training Program

.1. PERSONAL DATA
Please put the appropriate response and or X on the space provided.

1. Age :
3. Marital Status:
4. Position :

5. Salary (monthly):
6. Length of Service :
7. Highest Educational Attainment:

2. Sex:
Unmarried;
Technical;
Supervisory;

Male: Female
Married

_ Non-technical
Non-supervisory

II. IMPACT OF THE NUCLEAR SCIENCE AND TECHNOLOGY TRAINING
PROGRAM

As a former participant in the PNRI Training Program, you can best evaluate the
immediate, long-range, and lasting effects of the program. It has been quite sometime since
you completed the program, and we are interested in your opinion about the program's
success. Since you have had time to reflect on the material and attempt to put it into practice,
we need your frank responses regarding several aspects of the program.

Please circle the number (1, 2, 3, 4, 5, 6) which will describe how the training program
affected your institution and you.

Nil
1

Very Many
6

Before Taining
Nil Very Many

1 2 3 4 5 6

1 2 3 4 5 6

2.1 Institutional Impact
I. Research and

Development
a) Researches undertaken

(nuclear S & T )

b) No. of published results
( nuclear S & T)

After Training
Nil Very Many

1 2 3 4 5 6

1 2 3 4 5 6 '



1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6 . , .. •

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

c) No. of Innovations
developed (nuclear S

& T )

d) Improved reliability of
service

e) Customer satisfaction

f) Availability of quality
data and researches in
nuclear S & T

2. Growth in Strructure
related to nuclear
science and technology
a) No. of manpower

b) No. of units/sections
created

c) New equipment
added

d) New services
offered

. 3. Volume of contract
work/ products, in
nuclear science and
technology
a) No. of work/

products completed /
offered

b) Availability of
trained manpower

4. Safety culture
a) Awareness of the
importance of safety

b) Knowledge of safety
practices

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6



1 2 3 4 5 6

1 2 3 4 5 6-

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

c) Competence of safety
practices

d) Existence of necessary
frameworkwithin the
organization

5. Linkages
a) Technical assistance

extended to other
agencies

b) Technical assistance
received from other

agencies

c) Cooperation with
other agencies

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6 '

1 2 3 4 5 6

6. Addtional comments on Institutional Impact

• 1 2 3 4 5 6

1 2 3 4 5 6

2.2 Individual Impact
1. Performance

(nuclear related job)
a) Interest in reading a

nuclear research

b) Willingness to
undertake research
related to nuclear

1 2 3 4 5 6

1 2 3 4 5 6



1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

, 1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 - 2 3 4 5 6

1 2 3 4 5 6

c) Confidence in
conducting nuclear
R&D

d) Conducts nuclear
science / technology
seminars

e) Wrote articles in
nuclear science /
technology

f) Reads researches in
nuclear science /
technology

g) attended seminars /
courses in nuclear.
S&T

h) Improved competence
in handling radio
active materials

i) Joins organization in
nuclear S & T

2. Recognition (nuclear S
& T )

a) Appreciation of
achievements, merits,
and services

b) Notice or praise
for a job well done •
from supervisors.

c) Acknowledgement of
one's contribution to
attainment of the
organizational
objectiveness

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6



1 2 3

1 2 3

3. Additional

4

4

5

5

comments

6

6

on

d) Increase in salary /
promotion on the
job

e) Certification of expertise
by a Certifying Body

Individual Impact

1

1

2 3 4

2 3 4

5

5

6

6

III. ORGANIZATONAL / SITUATIONAL CHARACTERISTICS
Pleas check on the space provided by using the scale below :

strongly
disagree uncertain

strongly

3.1 CLIMATE

1 Management ignored the effects of the
training received.

2. Management closely supervises
employees.

3. Supervisor highly dictatorial,
communications unidimensional.

I

1

1

2

2

2

3

3

3

4

4

4

5

5

5

6

6

6



3.2 POLICIES

1. Management promotes empowerment of
employees. .

2. Management gives support in terms
availability of equipment and other

resources.

3. Management provides opportunity to
practice.

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

4. Additional comments on organizational / situtational characteristics:

IV. PLEASE INDICATE YOUR OVERALL SATISFACTION OF THE TRAINING
PROGRAM.

1
Very Unsatisfied Very Satisfied

V. ADDITIONAL COMMENTS ON TIIE EFFECTS QF THE PROGRAM
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END-OF-COURSE-EVALUATION



Philippine Nuclear Research Institute
Diliman, Quezon City

COURSE EVALUATION

EJRSE TITLE:
COVERED:

I]PERSONAL DATA .
Instructions: Please fill the appropriate space provided.
1. Name (optional) j
2. Age: 3. Sex:( ) Male ( ) Female
4. Marital Status: ( ) Unmarried ( ) Married
5. Position: ( ) Technical ( ) Non-Technical

5.1 ( ) Supervisory 5.1 ( ) Non-Supervisory
; 6. Salary: , 7. Length of Service:
8. Highest Educational Attainment:

Direction: In relation to the activity you have participated in, please check the appropriate
box to indicate your honest and objective assessment of the following:

A. Program of Activities
Poor Fair Good Very Good Excellent

. 1 . Scheduling " [ ] [ ] [ ] [ I [ ]
(adequacy of time allotted for each activity)

2. Sequencing of [ ] [ ] [ ] [ ] • .[3
topics/activities
(topic/activity sequenced according to importance/difficulty or other criteria)

3. Implementation [ ] [ ] [ ] [ ]. [ 3
4. Relevance of [ ] [ • ] ' [ ] [ 3 [ ]

topics/activities to objectives
5. Adequacy of

treatment [ ] [ ] ' [ ] [ ] [ ]

6. Materials
Poor Fair Good Very Good Excellent

1. Quality [ 3 [ ] [ ] [ ] [ ]
2. Content ... ' [ ] [ ] [ ] [ 3 [3
3. Packaging [ 3 [ ] [ ] [ ] [3
4. Adequacy [ 3 [ 3 [ ] [ 3 [ 3
5. Relevance to needs

of participants [ ] [ ] [ ] [ ] [ ]
6. Up-Jo-dateness [ ] [ ] • { ] [ ] •' [ ]

C. Program Objectives
Strongly Disagree ' Undecided ... Agree Strongly
Disagree Agree

1. Objectives were
understood well . [ 3 [ ] ( ] '[ ] [3

2. Objectives were
attained [ } [ ] [ ] r ] r ]



D. Course Venue
Poor Fair Good Very Good Excellent

1. Services [ ] [ ] [ ] !. ] I ]
2. Facilities (light,

water, ventilation,
noise, reslrooms) [ ] [ ] [ ] [ ] I ]

E. Course content and performance

1. How satisfied are you witli the training course?
( ) Not at all satisfied
( ) Quite satisfied
( ) Satisfied
( ) Very satisfied
( ) Extremely satisfied

2. Professionally, do you regard your participation in the course as
( ) Useless
( ) Of little use
( ) Quite relevant and quite informative
( ) Relevant and informative, or
( ) Highly relevant and very informative?

3. Do you regard the coverage of the course as
( ) Not balanced and lacking in some areas/topics
( ) Balanced
( ) Sufficiently balanced, but should be improved
( ) Well-balanced and very comprehensive, but more time is needed, or

) Well-programmed?

4. How do you find examinations as'a way of evaluating the performance of participants?
( ) Unrealistic and ineffective
( ) Although not a reliable standard, exams force one to study

and perhaps learn
( ) Still the most effective measure of how much one has learned
( ) Others. Please specify:

5. How do you rate tape slides as a learning aid for the course? "
( ') Waste of time
( ) OK, but not necessary
( } Informative and must be retained
( ) More tape slides should be given -
( ) Others. (Example; Tape slides give me time to rest, and even sleep.)



6. How was the entire course supervised?
( ) There is evident lack of supervision
( ) Fairly supervised, but the schedule of activities is enough guidance
( ) Well supervised, but there is lack of time for some activities or

lecturers
( ) Very well supervised
( . ) Others. Please specify

7. If you have any recommendations regarding the conduct or scheduling of the course,
please state them below or at the back of the page. Thank you.

F. Speakers and Resource Persons: Indicate your assessment of the speakers and
resource persons using the following scale:

5 - excellent
4 - very good
3 - good
2 - fair
1 - poor

Name of
Speaker

Quality of
Presentation

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Content of
Presentation

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

12 3 4 5

Materials
Used

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

12 3 4 5

1 2 3 4 5

12 3 4 5

Relevance to
Assigned Topic

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5
•V

• 1 2 3 4 5

Remarks
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TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

Level of Satisfaction on the Nuclear Science and Technology Training

Program

end-of-the-course evaluation

Mean Perception Scores of Trainees with
Respect to the Indices of Level of

Satisfaction of the Training Program
(End-of-thc-Course Evaluation)

Indicator

Training
Techniques

Training
instructors
Program
Content

X

Rank

S e c t o r
l(N--600)

3.88

4.33

4.45

4.22

1

2(N=150)

3.56

3.98

4.55

4.03

2

3(N=4()0)

3.38

3.85

4.52

3.92

3

4(N=150)
X,,

3.69

3.55

4.78

4.01

4

Range

0.50

0.78

0.33

0.54

Very
Stable

Total
Mean

3.63

3.93

4.58

4.05

Acccp
table

Remarks

Acceptable

Acceptable
Very

Acceptable

Acceptable
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TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

. Attitude Towards Program

Mean Perception Scores of Respondents with Respect to
Attitude Towards Program

INDICATORS

Self-efficacy
Expectations
Mean

MEAN RATING

SECTORS
] (N-600)

3.15
3.56
3.36

2(N=!50)_j
3.35
3.58
3.47

3(N=400)

4.15
4.25
4.20

4(N=!50)
4.25
4.35
4.30

TOTAL

Mean
2.73
3.94
3.83

Range
1.1
0.79
0.94

Remark
High
High
High

Remarks• FH FH | High | High High
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Mean Rating of Respondents on Training Performance

Sector

1

2

3

4

Mean

Training Performance

2.50

2.00

2.50

1.75

2.19

Rank

3.5

2

3.5

1

Legend: Sector 1 = Industry ; 2 = Medicine ; 3 = Education; 4 = Research
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VW'Id's mission is geared towards effective and efficient delivery of peaceful nuclear
1'iwrgy tijipliealions through research and development, specialized unclear
service::, technology transjer proyrtiins. and /lie f'nn anil fair implementation of
nuclear regulatory policies



PNRI Nuclear Training Courses

The Philippine Nuclear Research Institute (PNRI), formerly the Philippine
Atomic Energy Commission, provides different technical services to other
government agencies, private companies, the academe, and private
individuals. One of these services is the provision of training courses in nuclear
science and technology.

The training program of ihc PNRI aims to familiarize participants with the
fundamentals of nuclear science and technology, the basic principles of
radiation protection, and the peaceful applications of nuclear technologies in
medicine, in industry and in research.

The nuclear training courses are offered to different groups such as medical
practitioners, .science educators, researchers, engineers, and technicians. As
of the second quarter of 1996, there are over 5934 professionals trained by
the PNRI from around 300 courses offered since 1959.

The courses consist of lectures, experiments, tape slide presentations/film
showings, demonstrations, workshops and case studies. Examinations are
given to assess the participants' understanding of the subject matter presented.
Certificates of satisfactory completion are issued to participants who
demonstrate satisfactory knowledge of the subject matter presented and the
ability to apply it. •'

PKRI Director Carlilo R. A lei a delivers his welcome address
"lo nuclear training course participants



PMR1 Nucleai Training Couisos

r -- . . . - '

Laboratories and facilities of the different research units in PNRI are made
available to the trainees. Forccrtain training courses, PNRI makes
arrangements with other private companies, government agencies,
universities, and hospitals to use their facilities.

The PNRI also provides its trainees with manuals containing lectures and

laboratory experiments written by Filipino scientists.

The training staff and lcclurcrs include the personnel of the Nuclear Training
Section and other technical personnel of PNRI..These lecturers have
undergone .specialized training on atomic energy abroad and arc experienced
in their area.

PNRI invites resource persons from industry, universities and medical
institutions to talk on special topics. Experts from international organizations
such as the International Atomic Energy Agency (IAEA) are also invited to
give lectures in their area of specialization.

Participants in any course must be endorsed by the head of office If they -

belong to a government agency or a private company. Those participating on

their own need to submit a written request to join the course.

Nomination forms/application forms should be submitted together .with
the following: ;

- Transcript of academic records
- Medical certificate including latest chest x-ray and the

certification by noivuncc's Medical Officer as to the physical
Fitness to undergo training.



RADIOISOTOPES TECHNIQUES TRAINING COURSE (RTTC)
AGRICULTURE MEDICAL FOR THE ACADEME

Course Description:- RTTC familiarizes the technical staff of
government and private agencies, with the basic principles of nuclear
science, radiological health and safety and the beneficial uses of
radioisotopes in various fields. It is hoped that the participants will be
able to incorporate these ideas in their present and future activities.

Participants; Open to holders of a bachelor's degree in engineering or
the sciences. Preference is given to those engaged in research, quality
control, analysis, teaching or- those using, or planning to use
radioisotopes in the future.

Course Duration: Four (£l) weeks, 140 hours

SCITC participants listen attentively as Eililbcrto A. Cabal/in. Nuclear
Services and Training Division Chief, lectures on basic principles and
concepts in radiation protection.



PNR! Nucleor Training Couiscs

2, SEMINAR ON NUCLEAR SCIENCE FOR HIGH SCHOOL

' SCIENCE TEACHERS [SNSHSST)

Course Description: This course provides science teachers

with sufficient knowledge on the fundamentals of nuclear

science to enable them to introduce suitable nuclear science

topics and experiments in the teaching of physics,, chemistry

and biology in the high school curriculum. The course is

accredited for five (5) units by the Department of Education

and could be applied to an M.S. degree program,

Participants: Open to high school teachers in science,

mathematics, physics, biology and chemistry who are holders

of a bachelor's degree in education, science or engineering.

Course Duration: Five (5) weeks, 175 hours

Some of the participants of the 20th S:\'SST held at licnguet State University
pose for a souvenir photo wilh their f'NRl-lecturers.

4-
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SUMMER TRAINING COURSE ON NUCLEAR TECHNOLOGY

° FOR UNIVERSITY/COLLEGE FACULTY .

Course Description: The course aims to provide biology, physics and

chemistry instructors with intensive and high level training on the

fundamentals of nuclear science and technology and acqu'aint them with

the procedures and techniques of handling radioactivejmaterialsand

nuclear instruments. The course is accredited for five (5) units by the

Department of Education and could be applied to an M.S. degree

program.

Participants: Open to holders of a B.S. degree in biology, chemistry

or the physical sciences. Preference is given to candidates who arc

teaching biology, physics and chemistry or who have hacl'a minimum of

one year experience in teaching cither biology, chemistry or. the

physical sciences 'and presently enrolled or plan to enroll in.an M.S.

degree program.

Course Duration: Five (5) weeks, 175 hours

RADIOLOGICAL HEALTH AND SAFETY COURSE (RHSC)

Course Description: This course acquaints participants with nuclear

physics fundamentals, radiation detection and measurement, radiation

protection principles, monitoring, dosimetry, shielding, safe transport

of radioactive materials, radioactive waste management, health physics

aspects, and emergency procedures/planning.. •

Participants: Open to holders of a doctor's degree in medicine or a

bachelor's degree in the sciences or engineering. Preference is given to

those who are presently using radioisotopcs/nuclear techniques or those

who will be doing radiation work in the future.

Course Duration: Four (4) weeks, 140



PNRI Nuclca/ Training Courses

C RADIATION CYTOGENETICS IN BIOMEDICAL, OCCUPATIONAL

" H E A L T H , ENVIRONMENTAL MONITORING AND SAFETY

PROBLEMS

Dr. Florencio Isagani Medina III. cytogcnclics research head c\pla i tl c
mechanics for biological dusimeliy itsigiig the frequency of dicenlrics.

Course Description: This course provides a background on the
principles of radiation biology and cytogenctics with emphasis on the
origin and nature of radiation and chemical-induced chromosome
aberration types in human blood lymphocytes, in bone marrow cells
(in mammals) and in stamina] hairs, inflorescence microsporcs and
roots (in plants).

Participants: Intended for those with existing and/or planned
operational clinical cytogenetics; and/or radiation monitoring
responsibility in research or industrinl laboratories, and radiology units
in hospitals. Specialists and senior technologists in the following fields
are also eligible candidates: radiation biology, genetics, cytology,
medical cytogcnctics, and hcmatology.
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t TRAINING COURSE ON RADIOIMMUNOASSAY (RiA) ;

Course Description: It acquaints prospective users of RIA with a
thorough understanding of, and practical training in, the various steps
taken in the procedure, in order to obtain credible and reliable results.
RIA is a simple and sensitive analytical method used to measure very
losv quantities of hormones, drugs, viral antigens, etc. in body fluids.

Participants: Open to medical technologists, pharmacists or chemists
or those doing RIA or intending to use RIA.

Course Duration: T\vo(2) weeks, 75 hours

INDUSTRIAL USES OF RADIOISOTOPES COURSE (lURC)

Course Description: IURC deals with the basic principles of nuclear
science and the various possible applications of radioisotopes in
industry. This course includes topics on the handling of radioisotopes
use of nuclear equipment, and obtaining licenses for the';use of
radioisotopes. ' : .

Participants: Open to all holders of a bachelor's degree in engineering
or the physical sciences with experience in industrial operations,
quality control and research.

Course Duration: Four (4) weeks, 140 hours

NON-DESTRUCTIVE TESTING (NDT) TRAINING COURSES

•EDDY CURRENT TESTING.(ET) * RADIOGRAPHIC TESTING (RT)

• ULTRASONIC TESTING (UT) • SURFACE METHODS (SM)

Genera! Course Descriptions: Nondestructive Testing (NDT) embraces
all methods: for the direction or measurement of the significant
properties or performance capabilities of materials, parts, assemblies,
equipment or structures, by tests which do not impair or damage their
serviceability or usefulness.



PNRI Nudea; Training Courses

Course Duration: Four (4) weeks, 140 hours
Nondestructive tests arc used to detect variations in structure, minute
changes in surface finish, presence of cracks or other physical
discontinuities, to measure the thickness of materials and coatings and
to determine other characteristics of industrial products

Each of the courses promotes the practice of NDT an;d upgrades the
qualifications and professional standards of NDT personnel. It is also
part of the training requirements needed for accreditation and
certification of qualified NDT practitioners in the Philippines. The
syllabus follow the recommendations of an internationally adopted
IAEA TECDOC-407 for these techniques!

8.1 EDDY CURRENT TESTING (ET): LEVELS 1, 2 AND 3

Course Description: This is an NDT method of examination of
electrically conductive materials.

Participants: ET courses are open to holders of a bachelors degree in "

engineering or the physical sciences, and individuals who have"

successfully completed at least two years of engineering or the

physical sciences at an accredited university or college or have

graduated from a technical/vocational school with the following

experiences:

a. Level 1 - at least 6 months experience as certified ET Level 1

b. Level 2 -at'least 9 months experience as certified ET Level 1
c. Level 3 - at least 24 months experience as certified ET Level 2

Course Duration: Level 1 - 40 hours
Level 2 - 30 hours

• Level 3 - 8 0 hours



PNRI Nucloof Training Cou/ios

Participants of (he Ultrasonic Testing Level-2 course during their
practical examination •)

8.2 Ultrasonic Testing (UT): Levels'1/2 and 3

Course Description: UT uses ultrasound waves generated by i Piezo-
electric transducers which convert electric oscillations into inechani-
cal vibrations or vice versa. :

Participants: The courses are open to holders'of a bachelor's degree
in engineering or the physical sciences, and individuals: who have
successfully completed at least two years of. engineering or the
physical sciences at an accredited university-or college ;or have
graduated from a technical/vocational school with the following
experiences: !

a. Level 1 - at least 6 months experience as certified
UTLcvell ., ••

b. Level 2 - at least 9 months experience as certified
UT Level 1

c. Lcvel3 - at least 24 months experience as certified';
UT Level 2

Cour.se Duration: Level 1 - 40 hours
Level 2 - 80 hours
Level 3 - SO hours



PNRI Nuclcac Training Coutses

/('parlicijtant O/IIK1 Radiogniphic Testing Level Course sets up the Cobalt-60
projector for radiography.

8 . 3 RADIOGRAPHIC TESTING (RT): LEVELS 1, 2 AND 3

Course Description: RT uses radiation sources and detectors for
quality control of welds, castings and assemblies.

Participants: The courses are open to holders of a bachelor's degree
in engineering or the.physical sciences, and individuals who have
successfully completed ar least two years of engineering or the
physical sciences at an accredited university or college or who have
graduated from a technical vocational school with the following
experiences:

a. Level I - at least 6 months experience as certified RT Level 1
b. Level 2 - at least 12 months experience as certified RT Level 1
c. Level 3 - at least 2 years experience as certified RT Level 2

Course Duration: Level 1 - 40 hours
Level 2 - 80 hours
Level 3 - 30 hours

TO
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8.4 SURFACE METHODS (SM): LEVELS 1, 2 AND 3

Course Description: SM covers the Liquid Penctrant Testing method
and the Magnetic Particle testing method. The former uses liquid
medium containing dye of fluorescent substance to detect open-to
surface discontinuities in any industrial product made from a
non-porous material. The latter is utilized to detect open-to surface
and just- below- the surface flaws in materials which can be easily
magnetized.

Participants: The courses arc open to holders of a bachelor's degree
in engineering or the physical sciences, and individuals who have
successfully completed at least 2 years of engineering or the physical
sciences at an accredited school or have graduated from.a technical/
vocational school with the following experiences.

a. Level 1 - at least 6 months experience as certified SM Level 1
b. Level 2 - at least 9 months experience as certified SM LcvcLl
c. Level 3 - at least 24 months experience as certified SM Level 3

Course Duration: Level 1 - 40 hours
Level 2 - SO hours
Level 3 -80 hours

Mi: Norman Harding, an IAEA expert on Nondestructive Tasting explains to
one of the participants of Surface Methods-Level 3 the details of Liquid
J'enetranl Testing tecliiiu/iia. Other participants lake their opportunity to
leant more thru hands-on.
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PNRI Nuclecx TfOining Courses

Specialized courses on radiation safety

Workshops/Seminars on specialized subjects such as the
safe transport of radioactive materials

Thesis Advisorship Program - This is open to any deserving and
qualified graduate or undergraduate university/college student svho
may wish to undertake the laboratory research portion ofhis thesis
at the PNRI, making use of PNR1 facilities, equipment and
instruments.

Apprenticcsliip/On-thcrJob Training for students and technologists
wishing to use nuclear techniques.

For further inquiries, please contact:

NUCLEAR TRAINING SECTION

Nuclear Services and f raining Division

Phi l ippine N u c l e a r Research Jnstitu

Commonwealth Avenue, Diliman, Quezon

Tel. Nos. 929-60-! 1 to 19 local 236

tc
City

.

T2



TECHNOLOGICAL UNIVERSITY OF THE PHILIPPINES

CURRICULUM VITAE



CURRICULUM VITAE

NAME : ESTRELLA DURAN RELUNIA

POSITION : Senior Science Research Specialist

OFFICE : Philippine Nuclear Research Institute
Commonwealth Avenue, Diliman, Quezon City

EDUCATIONAL QUALIFICATION:

B.S. Chemical Engineering
Feati University
Sta. Cruz, Manila

Master of Arts
Feati University

Master of Science in Management Engineering
Feati University
(thesis lacking)

Doctor of Education(Industrial Educational Mgt.)
Technological University of the Philippines
Manila

SPECAL TRAINING, SEMINAR, WORKSHOPS

A. FOREIGN TRAINING

1. Regional Training Course on Nondestructive Testing of Concrete in Structures;
Malaysian Institute of Nuclear Technology, Bangi, Malaysia, September 13-24,
1999. 80 hours

2. Regional Training Workshop for the Safety of Nuclear Installations, Korea,
October 19-30, 1998; 80 hours

3. Training Workshop on Nuclear Safety, Peoples Republic of China, Guandong
Nuclear Power Joint Venture Co. Inc., 2-13 March 1998; 80 hours

4. Sixth Nuclear Administrators Course, September 26-October 6, 1995, Tokyo,
Japan.

5. Regional Training Course on Industrial Applications of Nondestructive Testing
and Evaluation, 5-28 October 1993, Kori, South Korea.

6. On-the-job Training on Radiography, NDE Institute of Canada, Hamilton,
Canada, 5 M a y - 4 October 1991.



7. Training Course on Radiography, Level 1, NDE Institute of Canada, 5 - 9 May
1991.

8. Training Course on Radiography, Level 2, NDE Institute of Canada, Hamilton,
Canada, 25 September - 4 October 1991. 80 hours.

9. Film Interpretation Workshop, NDE Institute of Canada, 24 hours, August 1991.
10. X-ray and Gamma-ray Workshop, NDE Institute of Canada, 24 hours,

September 1991.'
11. Workshop on Nondestructive Testing of Non-ferrous Materials, 40 hours,

Japanese Institute for Nondestructive Testing, Tokyo, Japan, 1987.
12. Pressurized Water Reactor Technology Course, USA, 2 - 7 August 1982; 40

hours.
13. Boiling Water Reactor Technology Course, U.S.A. 10-24 August 1982; 40

hours.
14. Read or Facility Design and Layout Course, U.S.A., 27-31 August, 1982; 40

hours
15. Reactor Concept Course, U.S.A., 3-7 October 1982; 40 hours.
16. On-ihe-Job Training Course for Regulatory Personnel, U.S.A., 1 August - 30

November 1982.
17. Safety and Reliability in Reactor Operations, U.S.A. 5 November - 14

December 1979, 200 hours.
18. Siting of Nuclear Power Plants, U.S.A., 8 September-30 October 1979; 280

hours.
19. On-the-Job Training in Nuclear Manpower Development, U.S.A., 1 September-

30 December 1979.

B. LOCAL

1. Technology Management Course, 12-15 October 1999, DOST, Manila.
2. 60lh Philippine Institute of Chemical Engineers Convention, 25-27 February

1999, Manila.
3. Regional Symposium on Chemical Engineering The Asian Chemical Engineers

in the Face of Global Competition, SEAMEO Innotech Bldg., Quezon City, 14-
16 October 1998.

4. 58lh Philippine Institute of Chemical Engineers Convention, February 6-8, 1997,
Davao City, 24 hours.

5. Is' Philippine Congress on Tertiary Education, October 23-24, 1996, Q.C. 16
hours.

6. Course on Supervisory Effectiveness for Improved Quality and Productivity,
August 26-30, 1996, PTTC, Pasay City, 40 hours.

7. National Training Course on NDT Applications in the Aircraft Industry, PADC,
Pasay City, 26-30 June 1995; 40 hoars.

8. Design Evaluators' Course, Development Academy of the Philippines, October
1993, 40 hours.

9. National Training Course on Ultrasonic Testing, Level 3, Manila, October-
November 1993; 80 hours.



10. National Training Course on Radiography, Level 3, Manila, October - Manila,
1992, 80 hours/-

11. Regional Training Course on Radiography Level 3, Manila, 1991; 80 hours.
12. UNDP/IAEA/ECA Regional Training Course on Nondestructive Testing,

Ultrasonics-3, Manila, Philis., 6-24 March 1989; 80 hours.
13. Workshop on Certification and Code of Practice for NDT Personnel, Quezon

City, 3 March 1989, 8 hours.
14. Training Course on Radiography, Level 3, IAEA/PNRI, 1-27 August, 1992, 80

hours.
15. Nucleonic Control Systems Industrial Operations and Processes, IAEA/PNRI,

15-16 February, 16 hours, 1990.'
16. Radiographic Testing level 3, University of the Philippines, 4-21 June 1990, 80

hours.
17. Ultrasonic Testing Level 3, Techno logical University of the Philippines, 4-19

March 1990, 80 hours.
18. Eddy Current Testing, PAEC, 6-20 July 1987, 120 hours.
19. Ultrasonic Testing, PAEC, 16 June - 6 July 1987, 120 hours.
20. Materials for NDT Evaluation, PAEC, 18-22 May 1987, 40 hours.
21. NSDB Summer Training for Teachers, PAEC, 18 - 22 May 1987, 40 hours.
22. PNPP-1 Systems Refresher Course, PAEC, 15 October- 17 December 1985 ,

120 hours.
23. Introductory Workshop on Probabilistic Safety, PAEC, 20-22 August 1985, 24

hours.
24. QA/QC Generic Course, PAEC, 20 May- 7 June 1985, 120 hours.
25. QA/QC Orientation Course, PAEC, 12-17 May 1985, 40 hours.
26. Seminar Workshop on Performance Appraisal, PAEC, 3-5 October 1982, 13.5

hours.
27. Supervisory Development Course, PAEC, 1 - 12 March 1982, 80 hours.
28. Fundamentals of Programming, NCC, 7 May-4June 1982, 80 hours.
29. EDT Fundamentals Course, NCC, 12-23 April 1982, 40 hours.
30. Training Evaluator's Course, Covelandia Island Resort, CSC, 12-26 January

1982, 80 hours.
31. Executive Computer Seminar, DGG, Salcedo, Makati, 22 September 1981, 8

hours.
32. Regulatory Welding Inspection, PAE.C, 20-27 February 1981, 80 hours.
33. PWR Fundamentals Course, PAEC, 2-6 May 1980, 40 hours.
34. Nuclear Technology for University Faculty, PAEC, 15 March - 30 April 1977,

80 hours;
35. Training Course for Laboratory Instructors, PAEC, 12-27 January 1977, 120

hours.
36. PAEC Reorientation Course, PAEC, 23 June - 1 July 1976, 25 hours.
37. First PAEC Workshop on R & D Project Planning & Implementation, PAEC, 1

March-8 April 1976.
38. Radioisotope Techniques Training Course, PAEC, 10 October - 28 December

1976, 240 hours.
39. In-Service Training for Teachers, AB College, Dipolog, 2 0 - 2 4 October 1968.



40. NSDB Seminar for Science Teachers of Science and Mathematics, Ateneo de
Manila, 17 March - 28 May 1968, 40 hours.

41. Seminar for Teaching College Chemistry, UP Diliman, 20March - 30 May
1965, 240 hours.

ELIGIBILITIES

BOARD EXAMINATION FOR CHEMICAL ENGINEERS

FIRST GRADE CAREER EXAMINATION

NONDESTRUCTIVE TESTING SPECIALISE Eddy Current Level 3,
Radiographic Testing Level 3, Ultrasonic Testing Level 3)

PRESENT POSITION

SENIOR SCIENCE RESEARCFI SPECIALIST, PHILIPPINE NUCLEAR
RESEARCH INSTITUTE, DILIMAN, QUEZON CITY

HEAD, DEPARTMENT OF CHEMICAL ENGINEERING & CHEMISTRY
FEATI UNIVERSITY

AWARDS RECEIVED

MOST OUTSTANDING CHEMICAL ENGINEER, MAY 1995
*( Award given by the Achievers)

PRESIDENTIAL AWARD IN THE FIELD OF SCIENCE AND
TECHNOLOGY ( LINGKOD BAYAN AWARD), SEPTEMBER 1989

MOST OUTSTANDING EMPLOYEE AWARD, PAEC, 1982.

International Atomic Energy Agency Fellow in the field of nuclear power and
nondestructive testing.

MEMBERSHIP IN SCIENTIFIC SOCIETIES AND COMMITTEES

PHILIPPINE INSTITUTE OF CHEMICAL ENGINEERS, DOST CHAPTER,
Vice-President, 2000-2002.

PHILIPPINE SOCIETY FOR NONDESTRUCTIVE TESTING (PSNT),
Treasurer, 2000.

RADi'OISOTOPE SOCIETY OF THE PHILIPPINES (PSNT), Member.



PUBLICATIONS, PAPERS, REPORTS PUBLISHED AND UNPUBLISHED

1. " Impact Evaluation of the PNRI Training Program", dissertation, October, 1999.

2. " Nondestructive Testing of Concrete in Structures", The Evaluator, November,
1999.

3. " Safety Culture" presented during the PICHE - DOST Technical Session,
October, 1999.

4. " Aircraft Accident Research Investigation: A Study" co-author, Evaluator,
November, 1998.

5. " Nuclear Manpower Development Programs of the Philippines", presented
during the Regional Training Workshop on Nuclear Safety, Guandong, China, 2-3
March, 1998.

6. The Performance of the Reynolds Number Apparatus, Feati Research Journal,
1995.

7. " NDT Going Places", Aleta, C.R. and Relunia. E.D. The Evaluator, November
1993.

8. " The Philippine National Certification Program on Nondestructive Testing",
Aleta, C.R. and Relunia, E.D. The Evaluator, November 1992.

9. The Implementation of the PSNT- PNRI Training Program NDT, Personnel"
Relunia, E-.D. et. al, The Evaluator. November 1991, Vol. 4, No. 1.

10. " Local Experience on the Design and Fabrication of Eddy Current Transducers",
Puga, G.S., Rara, R.B., Relunia, E.D., The Evaluator. November 1988, Vol 3.
No.2.

11. "The Philippine Automation Industry" An Assessment" MS Thesis (Adviser),
1987.

12. The Organization and Program of the Philippine Atomic Energy Commission
QA?QC during operation of Nuclear Power plants, Q.C. Philippines, 20-24
January 1986.

13. " IRT Code, A Computer Programme for the PNRI", Peeler, R. Relunia, E.D.
ct.al. Argonne National Laboratory, USA, 1985.

14. " The Philippine Atomic Energy Commission Overseas Nuclear Training
Program- A Follow-up Evaluation" MA Thesis, 1985.



15. " The Organization and Programme of the PAEC QA/QC Training Center"
Valencia I.G.; Bonoan, L.S.; Relunia, E.D., The Nucleus, December 1985. Vol
XXIII No. 1.

16. " A Review of the Research Contract Programme in the Field of Nuclear Science
and Technology (1959-79), Bonoan, L.S.; Marasigan, C.J.; Relunia, E.D.;
Medina, N.C.; Estacio, J.L. The Nucleus, January 1982 Vol XIX No. 1.

17. "A Guide .to Training Opportunities" , PAEC, September 1983.

18. " Instructor's Guide, Reactor Concepts", PAEC, September 1983.

19. "A Dictionary of Nuclear Terms", PAEC, September 1983.

20. " Nuclear Training Courses in PAEC", 2nd Revision, August 1983.

21. " Status of PAEC Technical Assistance Program as of 1983". December 1983.

22. " A Primer of Foreign Technical Assistance Received by PAEC - A Review".

23. " PAEC Contribution to the IAEA (1959-1982 )".

24. " An Evaluation of the Overseas Nuclear Training Programme of PAEC".

25. " The.Philippine Nuclear Power Project" — Read' during the course on " Sitting of
Nuclear Power Plant", Argonne National Laboratory, September 1979.

JOB DESCRIPTION : SENIOR SCIENCE RESEARCH SPECIALIST

3. Works with the Supervising Science Research Specialist in providing
implementing plans, programs and activities pertaining to the conduct of various
nuclear training courses;

2. Coordinates the conduct of various nuclear training courses and gives basic
lectures;

3. Initiates new research studies for the development of experimental procedures for
use in the various nuclear training courses;

4. Eddy current testing of thermal power plants;

5. Trains lower level specialists and reviews technical reports submitted by them;

6. Participates in scientific conferences, seminars and discussions for scientific
advancement.



ACCOMPLISHMENTS

A. COMPLETED PROJECTS

1. " Quality Assurance/ Quality Control Training Center"
(Project Leader)
1982-1985

2. " Nuclear Engineering Education"
(Member)
1977-1985

Completed the IRT Code: A Computer Programme for PNPP-1

3. Conducted Eddy Current Tests of the following plants of the National
Power Cooperation:

a) Malaya l,PililliajRizal
b) Sucat 1, Sucat, Paranaque, Rizal
c) Sucat 4, Sucat, Paranaque, Rizal

4. Completed an Evaluation of the Philippine Atomic Energy Commission
Oversaeas Training Programme
(1959-1985)

5. A member of the team who designed and fabricated eddy current
transducers using locally available materials.

6. Completed an Impact Evaluation of the PNRI Training Program 1989 -
1994.


