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ABSTRACT

The increasing complexity of public
infrastructure  projects  requires  civil
engineers to develop specialized
competencies in materials engineering,
particularly in testing procedures, quality
assurance, and regulatory compliance. In the
Department of Public Works and Highways
(DPWH) Region V however, there is a
shortage of accredited Materials Engineers.
Only a small portion of civil engineers meet
the accreditation requirements, despite
national regulations mandating the inclusion
of accredited materials engineers in project
bids. This shortage presents risks to project
quality, cost efficiency, and timely
implementation, especially under high-
priority development programs.

This study examined 50 (fifty) Materials
Engineers and 50 (fifty) respondents chosen
from the Civil Engineers. A survey
questionnaire was initially administered to
gather data on the respondents’ awareness of
DPWH - required and given training and
their perceived competencies in performing
their current duties. To enrich the data
gathered, semi-structured interviews were
conducted with selected respondents from
the groups that had completed the survey
questionnaire.
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This study employed a mixed-methods
research design, specifically a descriptive
quantitative approach, to assess the need for
civil engineers to undergo training as
materials engineers for projects under the
Department of Public Works and Highways
(DPWH). Cluster sampling was utilized to
determine the appropriate number of
participants. The population was grouped
into clusters based on geographical areas
across the six provinces of the Bicol Region.
A random selection of clusters was made,
and all eligible respondents within the
selected clusters were included in the study.
This method was appropriate due to the
geographical dispersion of the target
population.

The required sample size was computed
using the Sample Size Formula for a
Proportion to ensure statistical validity.
Descriptive  statistical techniques were
applied to analyze and interpret the survey
data.

Where:

n = required sample size

Z. = Z-score, which corresponds to
the desired confidence level (for a
95% confidence level, the Z-score is
approximately 1.96).

p = estimated proportion of the
population  that  exhibits  the
characteristic of interest (often set to
0.5 if unknown, as this maximizes
the sample size).

e = margin of error (the maximum
difference between the sample
estimate and the actual population
parameter that you are willing to
accept).
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Because the population was finite (10,138),
adjusted this using Adjusted Margin of
Error* (e) as follows:

e=Z-\}p'(1_p).JN_n
n N-1

Where:
o Z =1.96 (for 95% confidence level)
e p = 0.5 (estimated proportion);
e n = sample size (100)
e MOE =9.8%

e N = population size (10, 138)

The findings indicate that existing training
programs are insufficient in content,
accessibility, and duration thus limiting
effective skills acquisition and preparation
for the materials engineer accreditation
examinations. The study underscores the
need for more comprehensive and
specialized training initiatives to expand the
pool of qualified Materials Engineers and
strengthen infrastructure project outcomes of
the department.

civil engineer, materials engineer,
specialized competencies, skills acquisition,
accreditation exams, specialized training,
materials engineering, professional
development, cluster sampling, on-the-job
training, mentoring

Introduction

! Vogt, W. (2005). Dictionary of statistics &
methodology: A nontechnical guide for the social
sciences. SAGE.
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The complexities of projects being handled
by the Department of Public Works and
Highways (DPWH) have increased as the
years passed. Different sections of the
projects now require specialized knowledge
on the part of their employees in order that
the best possible results can be achieved.
McCuen® (1991) pointed out that the present
batch of civil engineers are facing problems
with projects that were never encountered by
their predecessors.

Ordinarily, these projects are handled by
civil engineers employed by DPWH.
However, due to the need for specialized
knowledge, they alone are no longer enough.
There is now a need for materials engineers
that concentrate on the ensuring that only the
best quality materials are used for every
project undertaken by the DPWH.

Materials engineers are civil engineering
specialists whose responsibilities include
designing and assessing materials, creating
and refining production methods and
processes, and ensuring that materials used
in construction are of the highest standard
possible. The Institute of Materials
Engineers of the Philippines (IMEP)
accredits materials engineers in the
Philippines, with the Department of Public
Works and Highways (DPWH) having 2,252
accredited DPWH Materials Engineers as of
September 2024 and 8,316 accredited
contractors’/consultants’ Materials
Engineers as of February 2025°.

2 McCuEn, R. H. (1991). Training needs for civil
engineers: A university perspective. Transportation
Research Record, 1305. TRB.

¥ Updated list of accredited contractors’/consultants’
materials engineers. (n.d.). Department of Public
Works and Highways.
https://www.dpwh.gov.ph/dpwh/business/accreditatio
n/materials_engineer/Update
d%20Lists%2001%20Accredited%20Contractors%20
Consultants
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Materials engineering plays a vital role in
ensuring the quality, durability, and safety of
infrastructure, especially in regions like
Bicol, where frequent natural disasters
demand resilient construction standards. It is
responsible for ensuring that all materials
used in construction projects meet the
DPWH Quality Assurance, Standards, and
Specifications. Their duties include advising
on the acceptance or rejection of materials
based on test results, recommending
corrective measures for unsatisfactory
materials,  preparing  design = mixes,
conducting soil investigations, and ensuring
proper handling and testing samples. They
also maintain laboratory equipment and
records, submit test reports, and develop
systems for quality control and assurance.

In section 2.2.5 of the Manual of
Professional Practice of Civil Engineers4,
Materials Engineering includes services
including testing of materials and equipment
under established codes and standards,
specialized examination of equipment and
materials used in construction and industry,
and other inspections and monitoring
required by a client. Materials Engineers
ensure the quality and reliability of
construction materials and equipment
through a range of critical services.

Presently however, the DPWH has a
relatively small number of accredited
materials engineers. The existing team of
civil engineers also face difficulties in
meeting the DPWH’s accreditation
requirements. These challenges are caused
by their limited access to targeted training in
materials testing, quality control, and
sustainable material practices.

* Technological Institute of the Philippines. (2024).
Manual of professional practice for civil engineers.
Studocu.
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The accreditation process for Materials
Engineers, according to DPWH Department
Order No. 98 Series of 2016 requires
candidates to be registered and licensed
Civil Engineers. They must pass a written
examination administered by DPWH. For
those upgrading from Materials Engineer |
to II, a practical examination is required.
This includes demonstrating sampling and
testing procedures in a laboratory, following
DPWH standards, and showing quality
control supervision and decision-making
skills in a field setting.

The Official Gazette® of the Philippines, in
2014, found that 1,897 engineers took the
two  (2) batches of accreditation
examinations conducted in March and
September. Out this number only 191 were
accredited as Materials Engineer I while
nine (9) were accredited as Materials
Engineer II. This result emphasizes the
complexity and specialization required in the
field of materials engineering and further
exacerbate the continued lack of materials
engineers in the DPWH.

It also underlines the great need for the civil
engineers in the DPWH for strong
institutional support and training’ that will
allow them to be fully accredited materials
engineers that can help ensure the quality of
the projects implemented by the DPWH.

Unfortunately, this is not the case. Materials
engineers continue to be in short supply

® Department of Public Works and Highways Office
of the Secretary. (2016). Department Order No. 98,
series of 2016.
https://www.dpwh.gov.ph/dpwh/sites/default/files/iss
vances/DO_098 s2016.pdf

® Official Gazette of the Republic of the Philippines.
(2015). Materials engineers’ accreditation exam set
on March 14.

" Zelikoff, S. B. (1969). On the obsolescence and
retraining of engineering personnel. Training &
Development Journal, 23(5), 3—14.
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simply because the existing civil engineers
cannot be accredited due to a lack of support
from the department. Further, those who do
take the accreditation exams find difficulty
in passing the same due to a lack of
materials and proper training. Allowing this
situation to continue can lead into the
continued failure of DPWH projects to be of
quality and safe for the use of the Filipino.

The Continuing Professional Development
(CPD) Act is a significant framework that
directly  impacts  civil  engineering
professionals in the Philippines. Enacted to
ensure continuous learning and skills
enhancement, the CPD Act mandates civil
engineers to engage in ongoing education
and training throughout their careers.

Section 10 of R.A. 10912 provides the
“CPD as Mandatory Requirement in the
Renewal of Professional License and
Accreditation System for the Practice of
Professions. — The CPD is hereby made as
a mandatory requirement in the renewal of
the PICs of all registered and licensed
professionals under the regulation of the
PRC”

Civil Engineers need 15 CPD points to
renew their license. The CPD Program refers
to a set of learning activities accredited by
the CPD Council such as seminars,
workshops, technical lectures or subject
matter meetings, non-degree training
lectures and scientific meetings, modules,
tours, and visits that equip the professionals
with advanced knowledge, skills and values
in specialized or in an inter- or
multidisciplinary field of study, self-directed
research and/ or lifelong learning.

Based on PRC Resolution No. 17, series of
2017, entitled “Operational Guidelines on
the Implementation of R.A. 10912 known as
the Continuing Professional Development
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Act of 2016 for Civil Engineers,” civil
engineers are required to earn 15 CPD unit
points per year. The PRC ID is valid for
three year which means that they must
accumulate 45 CPD units before the date of
renewal.

Maintaining these CPD units can be
burdensome and costly. According to an
article: by GMA  News  Online,
"Professionals, particularly those working in
government such as public-school teachers,
nurses, and doctors, should not be burdened
by the CPD. It is the government's mandate
to provide programs for their CPD, and
these should thus be provided as a service,"
said Castro in a statement.

This highlights the need for government
support in providing accessible and cost-
effective CPD programs to ensure that
professionals can meet their requirements
without undue stress or financial strain
should not be burdened by the CPD. It is the
government's mandate to provide programs
for their CPD and these should thus be
provided as a service," Castro said in a
statement.

Clearly, not only must the DPWH provide
the necessary training, seminars and
workshops for the successful passing of the
accreditation examination for materials
engineers, the said agency must also ensure
that their civil engineers are fully qualified
under the Continuing Professional Act.
Putting into consideration the importance of
these trainings to their civil engineers and
those desiring to acquire the qualifications
of a materials engineer, there can be no
doubt that the DPWH has a great need for
the institutionalization of specialized
trainings that will answer these needs.
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Theoretical Framework

This study utilized the following: Theory of
Dynamic Interaction, System Theory of
Career Development®, Transition
Management Theory, and Espoused Theory.
These offers insights into how these
professionals adapt to changing industry
demands while aligning their practices with
stated values. This framework allows for a
comprehensive  view of the factors
influencing  their career paths and
professional growth.

The Systems Theory Framework (STF) of
Career Development provides a holistic lens
through which it can be understood on the
need for civil engineers to undergo training
in materials engineering to meet the
Department of Public Works and Highways
(DPWH) requirements. From an individual
system perspective, this need addresses the
engineers' personal attributes, such as
enhancing their skills and abilities in
materials  engineering, aligning their
professional  identity = with  industry
standards, and fulfilling their career
aspirations for professional growth. This
training also caters to their values of
contributing effectively to high-quality
infrastructure projects.

On the contextual system side, various
external factors influence this requirement.
Educational institutions must adapt by
offering specialized courses in materials
engineering, while workplaces support this
upskilling to ensure compliance with DPWH
standards. Government policies mandating
this training reflect a systemic change in the
regulatory environment, ensuring that
engineers are equipped with the latest

8 patton, W., & McMahon, M. (2006). System theory
framework of career development. MARCR.
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knowledge and skills to meet evolving
industry standards. The interaction between
these individual and contextual factors
exemplifies the dynamic and reciprocal
nature of career development. This
requirement highlights how broader societal
and policy changes influence individual
career paths and how individuals must adapt
to maintain professional relevance and
contribute  to  national infrastructure
development.

Transition Management Theory which is a
framework used primarily in the field of
sustainability and governance to manage and
facilitate societal transitions towards more
sustainable practices and systems. It focuses
on navigating complex changes in socio-
technical systems, such as energy,
transportation,  agriculture, and urban
development, aiming to achieve
sustainability — goals  while addressing
environmental, social, and economic
challenges. At its core, Transition
Management Theory emphasizes the need
for proactive interventions and collaborative
approaches involving various stakeholders
including government agencies, businesses,
civil society, and research institutions. These
stakeholders work together to envision and
implement transformative changes that
move society away from unsustainable
practices  towards more  sustainable
alternatives.

Espoused Theory serves as a critical lens
through which to examine the alignment
between what civil engineers and
stakeholders in materials engineering claim
to value and the actual practices they adopt
in their professional development.

These theories helped explain the interaction
between individual motivation and external
challenges, the need for adaptive training
interventions in response to industry
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changes, and the disconnect between stated
training policies and actual practices.

The combination of these theories allows for
a comprehensive understanding of how civil
engineers navigate their career paths, the
importance of adapting to societal changes,
and the potential discrepancies between their
espoused values and real-world actions. By
recognizing  these  interactions, the
framework can better inform training and
development programs tailored to the needs
of aspiring materials engineers.

Espoused Theory

Representsthe stated values, beliefs, and intentions of civil engineers regardng their
professional developmentand the mportance of materials engmneermg. This aspect
hightights the gap between what individuals claim to prioritize in their careers
versus their actual practices and decisions

Theory of Dynamic Interaction
Integrates elements of the System Theory Framework of Career Devel

pm\ldumprmlbcmﬁ individuals, pmmn]a[l\ in civil ey
while elevating their careers within the Department of Public We Vorks and
Highway

System Theory Framework of Career
Development cogniz sitions and promotes
Focuses on civil engmeers aspiring to become ptive ipproaches based on
materials engineers s they pursue their career stakeholder eedback. This theory highlights the
development. This framework emphasizes the importance of adjusting trategies n 1e5pODse 10
structured progression and interconnected lements evolving needs within the field.
within their professional journey.

Figure 1
Theoretical Framework

Conceptual Framework

On the other hand, this study’s Conceptual
Framework utilized the following flow from
inputs (such as the skills and needs of civil
engineers), through processes (like training
and professional development activities), to
the intended outputs or outcomes (such as
enhanced competencies in  materials
engineering for DPWH projects).

This conceptual framework illustrates the
interconnectedness between advances in
civil engineering materials, environmental
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and societal impacts, the necessity for
specialized training for civil engineers, and
the role of DPWH in implementing these
elements. The framework highlights how
understanding and utilizing advanced
materials can lead to improved construction
practices, environmental sustainability, and
better societal outcomes. It emphasizes the
importance of targeted training to equip civil
engineers with the necessary skills and
knowledge, thereby ensuring the successful
implementation of high-quality
infrastructure projects by DPWH.

nput Process
+ Combined methods using quantitative and qualitative

+Civil Engineers aspiring to be Materials Engincers. techniques.

*Department of Public Works and Highways (DPWH). * Use of:

+Philippine Institute of Civil Engineers (PICE). » Structured survey questionnaires (Quantitative

approach).
+ Semi-structured interviews (Qualitative approach).
+ Comprehensive analysis of data.

Feedback Output

+ Insights into the training needs of DPWH and PICE regarding
+ Evaluation of the effectiveness of the training programs Materials Engineering.
implemented. + Recommendations for enhancing technical competencies in

+ Continuous assessment of new and emerging needs of civil
engineers in materals engineering, promoting sustainable construction prctices.

+ Use feedback to refine survey methods, improve datacollecton, + Development of tilored traiing programs such a5 warkshops,
and adjust training programs 0 lign with the evolving seminars, and courses 0 support continuous professional
requirements of DPWH projes. development.

materia testing, ensuring familiarity with DPWH standards, and

Figure 2
Conceptual Framework

Methods

Cluster Sampling

To determine the most valid number of
participants in the study, the research used
Cluster Sampling. This procedure involved
dividing the population into groups, in this
case, it was grouped based on geographical
or regional areas. A random sample of
clusters was selected, and all members
within the selected clusters were included as
respondents. This method was useful as the
population was geographically dispersed
across the six provinces of Bicol
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Philippines. By sampling® entire clusters
rather than individually locating the
participants scattered across the region, the
study could efficiently  gather a
representative sample that represented the
broader population. This method ensured
that geographical diversity was accounted
for, thereby enhanced the wvalidity and
generalizability of the study's findings.

Table 1
Number of Accredited DPWH Materials Engineers
and Civil Engineers m Bicol Region
As of September 30, 2024 - 142nd Partial 1ist] 64th Upgrading/
Philippine Statistics Autbority (PS.A) and Philippine Institute of Ciril Engineers (PICE)

Province No. of Civil No. of Accredited
Engineers Materials Engineers

Albay 2,253 30
Camannes Norte 1,032 17
Camarines Sur 3,390 38
Masbate 446 28
Catanduanes 1,489 17
Sorsogon 1,358 19
Total 9,968 170

Sample Size'®

The statistical tool used in this study was
Sample Size!' Formula for a Proportion.
These tools helped to statistically analyze,
interpret, and present the results of the data
collected from the survey questionnaire.

Z* -p-(1=p)
eZ

n =

Where:

n = required sample size

Z. = Z-score, which corresponds to
the desired confidence level (for a
95% confidence level, the Z-score is
approximately 1.96).

® Cochran, W. G. (1977). Sampling techniques (3rd
ed.). John Wiley & Sons.

10 Webb, P. (n.d.). Sample size calculation for a
proportion. LibreTexts.
https://stats.libretexts.org/Bookshelves/Introductory
Statistics/Mostly Harmless St120atistics (Webb)/07
%3A_Confidence Intervals for One Population/7.0
3%3A Sample Size Calculation for a Proportion
1 emeshow, S., Hosmer, D. W., Klar, J., & Lwanga,
S. K. (1990). Adequacy of sample size in health
studies. Wiley.
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p = estimated proportion of the
population  that  exhibits  the
characteristic of interest (often set to
0.5 if unknown, as this maximizes
the sample size).
e = margin of error (the maximum
difference between the sample
estimate and the actual population
parameter that you are willing to
accept).

The formula for calculating the required
sample size (n) for estimating a population
proportion is essential for ensuring statistical
accuracy in research. It incorporates the Z-
score, which represents the desired
confidence level, with a wvalue of
approximately 1.96 for a 95% confidence
level, indicating that there is a 95%
probability that the true population
parameter lies within the calculated
confidence  interval. The  estimated
proportion (p), often set at 0.5 when
unknown, is used to maximize the sample
size by accounting for the highest variability
in responses. Finally, the margin of error (e)
defines the acceptable range of deviation
between the sample estimate and the actual
population parameter, allowing researchers
to determine how precise they want their
estimates to be. Together, these components
ensure that the sample size is sufficient to
yield reliable and valid results, reflecting the
characteristics of the larger population.

Because the population was finite (10,138),
adjusted this using Adjusted Margin of
Error™ (e) as follows:

12 Vogt, W. (2005). Dictionary of statistics &
methodology: A nontechnical guide for the social
sciences. SAGE.
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e=7n p-(-p) [N-n
n N-1

o Z=1.96 (for 95% confidence level)

Where:

e p = 0.5 (estimated proportion);
o n = sample size (100)
o MOE =9.8%

o N = population size (10, 138)

The original Margin of Error of 5% resulted
to a computed sample size of 371. However,
the research made a deliberate decision to
adjust the target margin of error from +5%
to £9.8%. The reason for this change is
grounded in the practical realities of
fieldwork. Working with the original sample
size of 371 respondents was not feasible due
to constraints in budget, limited data-
collection time, and the availability of
qualified respondents. Because margin of
error is inversely proportional to the square
of the sample size, increasing the margin of
error to £9.8% allowed the study to achieve
a reduced sample to 100 respondents. This
number was still able to generate reliable
descriptive research results based on both
statistical computation and operational
feasibility. ~ To  achieve an  equal
representation from both specializations, the
data was gathered from 50 (fifty) Materials
Engineers, while the other 50 (fifty)
respondents will be chosen from the Civil
Engineers.

The study primarily employed descriptive
statistical tools, including the computation
and presentation of frequencies, percentages,
and graphical distributions, to summarize
the respondents’ demographic profiles, self-
assessment of knowledge, motivations,
training needs, and perceptions. These
descriptive methods were used to interpret
data  collected through surveys and
structured questionnaires. These were
presented using tables, pie charts and bar
graphs. The study highlighted descriptions
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of trends, patterns, and self-assessed
competency levels. To complementing the
quantitative analysis, the study also used
First-Level Qualitative Data  Analysis
(QDA) to identify themes, insights, and
narrative patterns from dialogues and
interviews. This enabled a more in-depth
interpretation of the needs, challenges, and
experiences of the respondents. These
statistical tools enabled the research to
analyze the data, interpret the findings, and
came up with conclusions based on the
responses  obtained from the tool
questionnaire.

Research Instrument used

These instruments ensured comprehensive
data collection. The survey questionnaire
gathered the knowledge and ideas of Civil
Engineers and  Materials  Engineers
regarding the awareness about the training
required by the DPWH and their skills in
their current duties. It was divided into two
parts. PART. I. gathered their Demographic
Information, Current Status and Awareness.
This part assessed their skills and knowledge
about the current status of materials
engineers and their awareness about
becoming a material engineer in the Bicol
Region. PART. IILA Skills Assessment,
Training Needs Assessment - consisted of
self-assessment checklist items, strengths,
and difficulties, PART III was about
Strategies Improvement, evaluated their
needs and areas of improvement to become
materials engineers and their willingness to
engage in materials engineering. This part
also captured their perception of the ease or
difficulty of obtaining accreditation as
materials engineers. PART IV, was optional,
in which they could share their suggestions
and recommendations. This instrument
helped evaluate the need for civil engineers
to undergo specialized training in materials
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engineering as a requirement for working on
DPWH projects.

To collect more data, semi-structured
interviews were conducted with selected
civil engineers and materials engineers who
had answered the survey questionnaire. This
instrument helped evaluate the need for civil
engineers to undergo specialized training in
materials engineering as a requirement for
working on DPWH projects. The researcher
recorded the responses using their phone’s
voice recorder app.

Statistical Treatment

The study primarily employed descriptive
statistical tools, including the computation
and presentation of frequencies, percentages,
and graphical distributions, to summarize
the respondents’ demographic profiles, self-
assessment of knowledge, motivations,
training needs, and perceptions. These
descriptive methods were used to interpret
data collected through surveys and
structured  questionnaires. These were
presented using tables, pie charts and bar
graphs. The study highlighted descriptions
of trends, patterns, and self-assessed
competency levels. To complementing the
quantitative analysis, the study also used
First-Level Qualitative Data Analysis
(QDA) to identify themes, insights, and
narrative patterns from dialogues and
interviews. This enabled a more in-depth
interpretation of the needs, challenges, and
experiences of the respondents.

These statistical tools enabled the research
to analyze the data, interpret the findings,
and came up with conclusions based on the
responses  obtained from the tool
questionnaire. The results were presented in
a structured way, helping to address the
research objectives and contribute to the
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overall understanding of the roles,
challenges, and contributions of Civil
Engineers and Material Engineers working
inside the Department of Public Works and
Highways in the Philippines. The
respondents were 50 (fifty) from the
Materials Engineer, while the other 50 (fifty)
respondents were chosen from the Civil
Engineers. This study had a total of 100 (one
hundred) respondents.

Results

Age of Respondents

0%

20/ el 1
15% 20-30 yrs old

31-40 yrs old
20% - 1
41-50 yrs old
65% '

51 and above

Figure 3
Age Distribution of Respondents

The data above illustrate the age distribution
of respondents in the study. The majority of
respondents (65%) are within the 20-30
years age group, indicating a predominantly
young demographic. The 31-40 years age
group represents 20% of the respondents,
while 15% fall within the 41-50 years age
bracket. Notably, there are no 65% 20%
15% 0% Age of Respondents 20-30 yrs old
31-40 yrs old 41-50 yrs old 51 and above 64
respondents aged 51 and above, highlighting
a potential gap in engagement with older age
groups. These data suggest that the training
program or survey may be more relevant or
accessible to younger professionals or that
outreach strategies may need adjustment to
include a broader age range.
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Gender distribution among the Repondents

u Male

® Female

Figure 4
Gender Distribution of the Respondents

The gender distribution among the
respondents revealed a relatively balanced
representation, with 53% of respondents
identifying as female and 47% as male. This
near-equal gender distribution suggests that
the survey or study achieved a good level of
inclusivity, allowing for a  more
comprehensive  perspective  from  both
genders. Such balance is beneficial in
ensuring that the findings are not biased
toward a particular gender and can
contribute to more generalized and equitable
conclusions.

Length of Working Experience as Engineer in DPWH

25%
m less than 1 year
m 1-5 years

6-10 years

more than 10 years

30%

Figure 5
Length of Working Experience of the Respondents

The majority of respondents (40%) have 1-5
years of experience, followed by 30% with
6-10 years, and 25% with more than 10
years of experience. Only a small fraction
(5%) have less than 1 year of experience.
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This distribution indicates a wellrounded
representation of engineers with varying
levels of experience, with a significant
portion having moderate experience (1-10
years). The presence of experienced
professionals (more than 10 years) also
suggests the inclusion of seasoned insights,
potentially contributing to a balanced
perspective on the subject matter.

Materials Engineers in DPWH

Eingineer

working as Civil
Engineer

Figure 6
Respondents whose working as
Materials Engineer and Civil Engineer

The proportion of respondents working as
Materials Engineers versus Civil Engineers
in the Department of Public Works and
Highways (DPWH) shows only 20% of the
respondents are Materials Engineers, while
the remaining 80% are Civil Engineers. This
distribution  indicates a  significant
predominance of Civil Engineers, which
could influence the perspective of the study,
potentially highlighting more general civil
engineering practices and insights over
specialized materials engineering
viewpoints. The data from the respondents
signify that 100% of the respondents are
aware of the accreditation required to work
as a Materials Engineer.

This complete awareness suggests that the
respondents are well-informed about the

professional requirements for the role,
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indicating a strong baseline knowledge that
could support compliance with accreditation
standards and promote  professional
competency within the Department of Public
Works and Highways (DPWH).

Province of Residence

m Albay

» Camarines Norte
Camarines Sur
Catanduanes

m Masbate

u Sorsogon

Figure 7
Respondents' Province of Residence

The majority of respondents (53%) reside in
Albay, demonstrating a strong representation
from this province. Camarines Sur follows
with 16%, while Camarines Norte accounts
for 10% of the respondents. Sorsogon
contributes 11%, and both Catanduanes and
Masbate have an equal share of 5% each.
This distribution highlights that over half of
the respondents are from Albay, with a
balanced  representation  from  other
provinces in the Bicol region, contributing to
a diverse dataset for the study.
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Educational Attainment of Respondents

0%

m Bachelors Degree
® Masteral Degree

Doctoral Degree

Figure 8
Respondents’ Educational Attainment

The educational attainment of respondents,
showing that the vast majority (95%) hold a
Bachelor's Degree. Only 5% of the
respondents have attained a Master's Degree,
while none have completed a Doctoral
Degree. This indicates that the respondent
group is predominantly composed of
individuals with undergraduate
qualifications, with a minimal representation
of those with postgraduate education.

School Attended of Respondents

= State University
® Private University

Community College

Figure 9
School Attended of the Respondents

The data above show the distribution of the
types of schools attended by the
respondents. A significant majority (70%)
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attended a State University, while 25% went
to a Private University. Only a small fraction
(5%) attended a Community College. This
data suggests that most respondents have a
public higher education background, with a
smaller proportion having private or
community college education. Majority of
the respondents are graduate from Bicol
University.

Trainings Attended by the Respondents
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Figure 10
Respondents’ Trainings Attended

The most common trainings were "Quality
Control in Materials Engineering" and
"DPWH Standard and Specifications," with
each being attended by over 40% of
respondents. A smaller proportion (around
10%) participated in "Advanced Materials
Testing," while no respondents reported
attending "Sustainable Materials
Engineering" training. Notably, a significant
portion of respondents (about 30%) had not
attended any training. These data indicate a
strong emphasis on quality control and
standards, but a potential gap in advanced or
sustainable materials training.
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Sufficiency of knowledge of Materials Engineering Principles

Figure 11
Sufficiency of Knowledge of the Respondents regarding
Materials Engineering Principles

The respondents' self-assessment of their
knowledge level shows that the majority,
accounting for 55%, agree that they have
sufficient ~ knowledge  of  materials
engineering principles. Meanwhile, 25% of
respondents  fairly agree with their
knowledge sufficiency, demonstrating a
moderate level of confidence. On the other
hand, 15% of respondents disagree, and 5%
strongly disagree, indicating a lack of
confidence in their understanding of the
subject. Notably, none of the respondents
strongly agreed to having sufficient
knowledge. These findings highlight that
while over half of the respondents feel
adequately knowledgeable, a considerable
proportion still express uncertainty or
insufficiency, suggesting a potential need for
additional training or educational programs
to enhance their confidence and expertise in
materials engineering principles.
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Response of respondents in question "Your present knowledge is

enough based on your contributions to the Department of Public

Works and Highways (DPWH), and thus keeps you motivated at
work,"
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Figure 12
Responses to the Question about Knowledge Sufficiency
and Motivation at DPWH

The respondents' perceptions of whether
their current knowledge is sufficient based
on their contributions to the Department of
Public Works and Highways (DPWH) and
how this influences their work motivation
signifies majority, 60%, agreed that their
present knowledge is adequate and keeps
them motivated. Meanwhile, 15% of
respondents fairly agreed, showing moderate
confidence in their knowledge and its impact
on motivation. On the other hand, 10% of
respondents disagreed, and another 10%
strongly agreed, indicating mixed levels of
confidence. Only 5% of respondents
strongly disagreed with the statement.
Overall, the results suggest that while most
respondents feel knowledgeable and
motivated, a notable proportion still exhibits
uncertainty or dissatisfaction, highlighting a
potential area for professional development
and training.
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Motivation for Accreditation of Respondents
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Figure 13
Respondents' Motivation for Accreditation

The leading motivation is "Career
Advancement," with nearly 90% of
respondents citing it as a key factor.
"Requirement for DPWH Project" also plays
a significant role, motivating around 60% of
respondents. "Personal Interest" and "Higher
Compensation" are also factors but to a
lesser extent, each influencing
approximately 40% of the respondents. The
data suggests that professional growth and
project requirements are the strongest
drivers for pursuing accreditation, while
financial incentives and personal passion are
secondary motivators.

Technical Competencies of Respondents in Matetials
Engineering
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Figure 14
Respondents' Technical Competencies in Materials Engineering
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The table graph displays the technical
competencies of respondents in various
aspects of materials engineering, including
Materials Testing, Concrete Technology,
Soil  Mechanics, Pavement Design,
Structural Analysis, Construction Materials,
Compliance with Standards, and Quality
Controls. The data shows a diverse range of
competencies, with the highest agreement
levels seen in "Structural Analysis" and
"Construction ~ Materials." A notable
percentage of respondents remain neutral
across multiple competencies, indicating
variability in expertise. The graph highlights
areas of strength and potential gaps in skills,
suggesting  opportunities for targeted
training or professional development.

Table 2
Respondents' Strengths as a Materials Engineer
Strength Category Percentage of Respondents
Team Collaboration 66.70%
Problem-Solving Skills 50.00%
Communication Skills 61.10%
Technical Knowledge 01.10%
None 11.10%

The key strengths identified by respondents
in their profession showed that the most
commonly cited strength is team
collaboration, with approximately 65% of
respondents recognizing it as a key skill.
Technical knowledge and communication
skills ~ follow  closely; both  being
acknowledged by around 60% of
respondents. Meanwhile, problem-solving
skills are identified by about 50% of
respondents. Notably, a small percentage,
roughly 10%, reported having no particular
strength. Overall, the data suggests that
materials engineers primarily excel in
collaboration, technical expertise, and
communication, while problem-solving is
slightly less emphasized.
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Table 3
Respondents' Needs for Improvement in Specific
Areas of Materials Engineering

Areas of Improvement  |Percentage of Respondents
Materials Selection 36.80%
Quality Control Techniques 57.90%
Testing Methods 47.40%
Compliance with Standards 57.90%
Sustainability Practices 78.90%

The key areas where respondents seek
improvement signify the area identified is
sustainability practices, with around 80% of
respondents  indicating a need for
enhancement in this domain. Quality control
techniques and compliance with standards
are also notable areas for improvement, both
at approximately 55-60%. Testing methods
follow closely, with about 45% of
respondents highlighting it as an area
requiring growth. Lastly, materials selection
is the least emphasized, but still a concern
for about 35% of respondents. These
findings suggest that while materials
engineers recognize their strengths, they also
acknowledge the need for further
development in sustainability, quality
control, and regulatory compliance.

Table 4
Significance of Specialized Training in Materials Engineering
Responses Percentage of Respondents
Strongly Disagree 0%
Disagree 0%
Agree 15.80%
Fairly Agree 26.30%
Strongly Agree 57.90%

The respondents' opinions on the necessity
of specialized training in their field signifies
that the majority, around 60%, strongly
agree that specialized training is important.
Additionally, about 25% of respondents
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fairly agree, while approximately 15%
simply agree. Notably, there are no
responses for disagree or strongly disagree,
indicating a unanimous belief in the
significance of specialized training. This
data suggests that professionals in materials
engineering highly value specialized training
to enhance their expertise and career
development.

PROBLEMS AND CHALLENGES

Table 5
Respondents’ Challenges and Issues Faced

Percentage of

Problems and Challenges Respondents

Respondents who encounter issues related to project quality

. - . . 16%
that attribute to lack of specialized training

Respondents who do not encounter issues related to project
quality that attribute to lack of specialized training

84%

The proportion of respondents who
encounter project quality issues due to a lack
of specialized training signifies 84% of
respondents reported facing such issues,
suggesting  that  inadequate  training
negatively impacts project outcomes. In
contrast, only 16% of respondents stated that
they do not encounter any problems or
challenges. This data highlights the critical
need for specialized training in materials
engineering to enhance project quality and
minimize challenges in the field

Severity of the issues encountered by the respondents

0,
o . -

0
Strongly Disagree \gree Fairly Agree Strongly

Disagree Agree

W Severity of the issues encountered by the respondents

Figure 15
Severity of the Issues Encountered by the Respondents
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The "Severity of the Issues Encountered by
the Respondents" chart provides deeper
insight into the challenges highlighted in the
"Problems and Challenges" pie chart. The
pie chart showed that 84% of respondents
faced issues related to project quality due to
a lack of specialized training. This area chart
further reveals the severity of the issues
encountered by the respondents Severity of
the issues encountered by the respondents 79
of these issues, with the majority of
respondents agreeing that the challenges
they face are significant. The peak at
"Agree" (around 70%) suggests that most
respondents experience moderate to severe
project-related difficulties. Fewer
respondents "Fairly Agree" or "Strongly
Agree," indicating that while some perceive
these challenges as less severe, they still
acknowledge their impact. The lack of
responses in the "Disagree" and "Strongly
Disagree" categories aligns with the pie
chart’s finding that only 16% of respondents
do not experience problems. Together, these
charts reinforce the conclusion that the lack
of specialized training is a major contributor
to project difficulties in  materials
engineering, with most respondents
recognizing these issues as substantial.

Training Format desired by the respondents
60% B Online Course
%%
20% I I
o 1
!

ery  Likely Neutral Unlikely Very
Likely Unlikely

In-Person Workshops

Axis Title

deminars

On-the-Job Training

Figure 16

Respondents' Desired Training Format

The respondents provide insight into the
preferred methods of specialized training in
materials engineering. The data indicate that
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On-the-Job  Training and  In-Person
Workshops are the most preferred formats,
with a high percentage of respondents
marking them as "Very Likely" choices. This
suggests that hands-on learning and real-
world application are highly valued among
the respondents. In contrast, Online Courses
show a more distributed preference, with
respondents  spread  across  different
likelihood levels. Some respondents find
online courses preferable, but a significant
portion remains neutral or less inclined
toward this format. Seminars appear to have
the least preference, as they are not
prominently represented in the chart.

These findings align with the previous
charts, particularly those highlighting the
lack of specialized training as a major
challenge in materials engineering. Since
most respondents face quality-related project
issues due to insufficient training, their
preference for practical, hands-on learning
methods like On-the-Job Training and
InPerson Workshops suggests they seek
training solutions that directly address real-
world challenges rather than purely
theoretical learning.

Training Approaches desired by the respondents

Figure 17
Preferred Training Approaches of Respondents

The respondents highlight the effectiveness
of different methods for improving
specialized training in materials engineering.
The majority of respondents find Enhanced
Training Programs to be the most effective,
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followed closely by Mentorship
Opportunities and  Partnerships  with
Educational Institutions. Incentives for
Continuing Education also show a positive
response but at a slightly lower level. These
findings align with the "Training Format
Desired" chart, where respondents favored
hands-on learning methods like On-the-Job
Training and In-Person Workshops. This
indicates that professionals in materials
engineering prefer structured, interactive,
and applied learning experiences over
passive or theoretical ones. Furthermore, the
high preference for Mentorship
Opportunities  suggests  that  industry
professionals ~ value  guidance  from
experienced mentors, which could address
the problems and challenges identified in
earlier charts. The strong support for
Partnerships with Educational Institutions
also reinforces the need for collaboration
between academia and industry to ensure
practical, up-to-date training.

The data “Training Topics desired by the
Respondents” reinforces the findings from
the previous charts, highlighting the
challenges and training needs in materials
engineering. The high demand for Advanced
Materials Testing Techniques (95%) aligns
with the problems and challenges pie chart,
where 84% of respondents faced issues
related to project quality due to a lack of
specialized training. This indicates that
ensuring quality in materials engineering
requires effective testing methods, making
this the top priority for respondents.
Similarly, the strong interest in (85%)
suggests that keeping up with evolving
trends is crucial, as outdated practices can
negatively impact project quality and
efficiency. This is further supported by the
severity of issues chart, where many
respondents agreed that the problems they
face are significant. Additionally, there is
substantial interest in Sustainable Materials
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Engineering  Practices and  Project
Management for Materials Engineers (80%),
reflecting a growing focus on eco-friendly
materials and efficient project execution.
Since project management skills can help
reduce operational inefficiencies, addressing
these training needs could mitigate many of
the challenges respondents currently
experience.

Trainings Topics desired by the Respondents

1

100.00%
\dvance Latest Industry Sustainable Project

95.00
90,00/
85.00¢
80.00¢
75.00

70.00

Materials Testing  Standards Materials Management for
Technique Engineeting Materials
Practices Engineers
B Trainings Topics
Figure 18

Preferred Training Topics of the Respondents

The demand for these specialized topics also
connects to the preferred training formats
and approaches identified in previous charts.
The strong preference for on-the-job training
and in-person workshops, as well as
mentorship opportunities and enhanced
training programs, suggests that respondents
favor practical, hands-on learning rather
than purely theoretical instruction. To
effectively  address the challenges
highlighted in the problems and challenges
pie chart, training programs should be
tailored to include real-world applications,
industry-standard techniques, and
sustainability-focused strategies.
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Respondents that willing to be engaged in further
training or professional development
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Figure 19

Respondents Willing to Engage in Further
Training or Professional Development

The respondents' willingness to engage in
further training or professional development.
The majority, around 80%, strongly agree
that they are open to additional training
opportunities, demonstrating a high level of
enthusiasm for continuous learning. A small
percentage either agree or strongly disagree,
while no respondents selected "Disagree" or
"Fairly Agree."

Preffered Training Duration of the Respondents

® Short Term (1-3 days)

® Medium Term (1-2
weeks)

53%

Long Term (1-2 months)

Figure 20
Preferred Training Duration of the Respondents

The respondent’s preferred training duration
signifies the majority, 53%, favor long-term
training programs lasting 1-2 months,
indicating a strong commitment to indepth
skill development. Meanwhile, 37% prefer
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medium-term  training  (1-2  weeks),
balancing detailed learning with time
efficiency. A smaller portion, 10%, opts for
shortterm training (1-3 days), possibly for
quick upskilling or refresher courses. These
preferences suggest that training programs
should primarily be structured over several
weeks or  months, allowing  for
comprehensive learning. However,
incorporating short-term options can cater to

individuals  needing  immediate  or
specialized  knowledge  without long
commitments.
Discussion

Findings reveal a clear need for specialized
materials engineering training among civil
engineers of the Department of Public
Works and Highways (DPWH) Region V.
While 55% of the respondents possess basic
knowledge in materials engineering, 70% of
the respondents acknowledge that their
competencies remain insufficient to
consistently meet accreditation standards
and ensure high-quality project
implementation. 57.90% of the respondents
strongly agreed that structured and enhanced
training programs are therefore necessary to
strengthen technical capability and improve
project outcomes.

At least 70% - 79% of the respondent-
engineers expressed a strong preference for
on-site, face-to-face, and hands-on training
delivered over longer durations to ensure
practical skill acquisition beyond theoretical
instruction. However, current training
offerings were perceived as inadequate,
particularly in technical and procedural
aspects of  materials  testing  and
accreditation.

Accessibility also emerged as a concern,
especially for job order personnel and
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engineers assigned to remote areas. Unequal
access to training may contribute to
continuing skills gaps and limit the
availability of qualified materials engineers.
Future research should evaluate the
effectiveness of existing programs, examine
their impact on project performance and
career advancement, and explore more
inclusive  delivery models, including
strengthened collaboration with academic
and private sector partners.

Overall, the study highlights the need to
institutionalize accessible, practice-oriented,
and outcome-based training programs to
enhance professional competence and ensure
the quality, safety, and sustainability of
DPWH infrastructure projects.

Lastly, the researcher proposed a training
plan that it is recommended to be followed.
This training plan consists of a two-phase
training  program to  advance the
qualifications of the civil engineers aiming
to be accredited as materials engineers in
DPWH Region V.

The first step was Foundational Competency
Development, which was aimed at
enhancing the knowledge of participants on
the principles of materials testing, work in
the laboratory, and industry standards related
to it. This stage meant to offer theoretical
background with laboratory sessions guided.
The study subjects were also acquainted
with the most up-to-date testing equipment,
the standard operating procedure, and the
quality control based on the DPWH Bureau
of Research and Standards (BRS)
recommendations. Other modules of training
included documentation, calibration, and
safety protocols, a situation that would see
the trainees well prepared on both technical
and compliance requirements. The second
stage was the Advanced Application and
Accreditation Readiness, when participants
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were exposed to the field demonstrations,
case studies, and practical tasks, the solution
of problems. The stage focused on the
practical application of  materials
engineering, interpretation of data, and the
implementation of modern technologies to
guarantee the quality of products and
sustainability. Mentors and evaluation were
done by registered material engineers and
the experts of DPWH to 88 wverify that
participants demonstrated competence in the
theoretical knowledge as well as actual
implementation.

Regarding the trainings, the researcher
further recommended that:

1. The proposed training plan must be
institutionalized in DPWH Region V as part
of their on-going professional development
activities of the civil and materials engineer.

e Increase Training Frequency:
Conduct two batches of specialized
materials engineering training per
year to accommodate  more
participants and address regional
demand.

e Expand Participant Slots: Increase
the maximum number of trainees per
batch to ensure equitable access
across districts.

e Allow Job Order (JO) Personnel to
Participate: Open training admission
to JO engineers and technical staff
performing relevant duties to expand
the talent pool and support career
progression.

e District-Level Nomination System:
Establish a fair and transparent
nomination process so every district
engineering office can send qualified
representatives.
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e Establish a Regional Training
Committee: Create a dedicated
committee responsible for planning,
evaluating, and continuously
improving the training program.

2. Partnerships with the universities and
accredited laboratories may increase practice
learning and keep pace with the country and
international testing standards.

e Long-term Strategy: Collaborate
with  PICE, universities, and
DPWHaccredited laboratories to
develop  supplemental  training
modules or refresher courses.

3. The content of the training must be
revised once every year to incorporate the
considered new technologies, material
inventions, and sustainability processes
applicable to the present constructive norms.

4. Participants should be monitored by a
technical committee which will be
composed of senior materials engineers and
training officers and administer mock
accreditation evaluation as well as offer
mentorship.

e Monitoring and Evaluation:
Implement post-training performance
assessments to measure readiness for
accreditation examinations and use
feedback to refine future training
activities.

5. The training would be enhanced with
simulation software and digital reporting
tools to make the data more accurate and
enhance the modern practice of laboratory
management
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