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----------------------------------------************************----------------------------------
Abstract: 
 In recent years, civil engineering has placed importance on sustainability. The need to address global concerns through sustainable 
practices has become more apparent. This study assesses the transformation-advancing competencies of fourth-year civil engineering students 
and evaluates the alignment of the curriculum with these competencies, as well as their perceptions regarding the incorporation of 
sustainability concepts and practices into their academic curriculum. A quantitative research design was used which involved descriptive and 
correlational analysis using Pearson Product Moment Correlation. Survey questionnaires were employed for this study, with 255 4th-year 
Civil Engineering Students serving as the respondents.The study's findings revealed that participants had an overall positive attitude toward 
critical thinking, problem-solving, communication, collaboration, adaptability, and resilience. It implies that the continuous development of 
TACs is essential in dealing with modern challenges. Courses in the civil engineering curriculum excel in gauging critical thinking and 
problem-solving skills while there is a potential to improve the integration of communication, collaboration, adaptability, and resilience 
throughout the curriculum – all of which are important for the civil engineering profession. Moreover, there was a positive outlook on 
sustainability knowledge and practices in the civil engineering field. Although students exhibit an understanding of sustainability concepts, 
there is still room for improvement. The study highlights the need to incorporate sustainability education into civil engineering curricula and 
recommends that further efforts should be made. Furthermore,The study shows moderate to high positive correlations between critical 
thinking, problem-solving, communication, adaptation, and resilience, emphasizing their interrelatedness. On the other hand, collaboration has 
lower correlations with other skills, whereas sustainability knowledge has constantly low correlations with all competencies (TACs). In 
conclusion, these findings may increase the importance of sustainability in the area of engineering and provide significant insights for 
establishing curriculum and educational methods that encourage sustainability within the civil engineering profession.  
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----------------------------------------************************--------------------------------
 
I. INTRODUCTION 
 Engineering education is under increasing pressure to 
promote sustainability awareness among its graduates since it 
is at the center of influencing the future by providing aspiring 
engineers with the knowledge and skills required to develop 

innovative solutions to difficult issues affecting society. In 
recent decades, there has been a paradigm shift in engineering 
education, with a greater emphasis placed on incorporating 
concepts regarding sustainability into the curriculum. 
Sustainability in engineering education goes beyond the usual 
emphasis on technical skills. It emphasizes a holistic approach 
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that considers the environmental, social, and economic 
implications of engineering practices [1]. 
 The practice of civil engineering has been under 
pressure to prioritize sustainability. Civil engineers are 
required to design, construct, and maintain civil structures that 
society uses today. They are also accountable for taking action 
on the most significant global problems, such as 
socioeconomic inequity, resource shortages, and climate 
change. Engineers must be able to think logically, consider 
complex trade-offs, and make decisions that balance 
environmental, social, and economic concerns in order to 
excel in this role. 
 Sustainability appears to cover a wide range of topics 
and is frequently seen as a global concept. It includes ideas 
like ethical challenges, regulations, and guiding principles that 
provide an organizational decision-making framework. A 
conventional definition of sustainability and therefore 
sustainable development is ”developments that enable one to 
meet present needs without compromising the ability of future 
generations to meet their own.”[2]. 
 Civil engineers aim to accomplish safe and 
sustainable development in an economical, environmentally 
friendly, and socially responsible way. Given their extensive 
responsibilities, which range from the design to the 
deconstruction of the built environment, future civil engineers 
must be prepared to handle all facets of construction. [3]. 
There is a worldwide trend to modify traditional engineering 
education programs such that sustainability principles are 
integrated into undergraduate curricula. In order to address the 
shift in social expectations of the engineering profession, such 
programs must offer engineers a long-term view of the world 
as well as the skills necessary for engineers to adapt and meet 
the problems that they will confront when they enter the 
industry. As a result, educating future civil engineering 
professionals necessitates a comprehensive approach that 
promotes sustainability through new techniques, methods, and 
information technology [4]. 
 Education for sustainability is a progressive process 
to incorporate sustainability into engineering education.It 
comprises revising existing curricula, using new teaching 
methods, and promoting multidisciplinary collaboration. This 
approach aims to produce engineers who are not just 
technically proficient, but also competent at handling the 
complexity of sustainability issues. Thus, the holistic concept 
of sustainable development of engineering education cannot 
be an option but a necessity in order to prepare the next 
generation for stewardship of a world becoming increasingly 
challenging[5]. 
 Sustainable development is a comprehensive 
approach that takes into account economic, environmental, 
and social factors. The economic dimension aims to cut costs 
while improving people's well-being by allocating resources 
efficiently. The environmental factor ensures the 
environment's long-term viability by supplying resources and 

absorbing pollution. The social aspect meets 
sociocultural demands by promoting well-being, interpersonal 
connections, and societal balance. This comprehensive 
strategy is critical for achieving long-term environmental and 
socioeconomic benefits. As a result, sustainable development 
in civil engineering is gaining importance as an independent 
discipline. Civil engineers have a significant impact on 
economic development and citizens' quality of life. 
Sustainable development, an important topic of discussion in 
the twenty-first century, affects all elements of human life, 
resulting in a more balanced society in which economic, 
social, and environmental issues are mutually beneficial. 
 Sustainability education has expanded a few decades 
ago in all levels of the education system to call for the 
assessment of sustainability knowledge. [2]. Sustainability 
knowledge refers to an individual’s understanding of 
sustainability concepts and practices in the field of civil 
engineering that allow them to contribute to sustainable 
development effectively. It comprehensively explains 
sustainability's interconnected environmental, social, and 
economic aspects. Those who understand sustainability can 
assess, develop, and make judgments that balance present 
demands without risking future generations [7]. Thus, 
sustainability knowledge is of paramount importance in 
today's world as it equips individuals and societies with the 
understanding and skills to address pressing environmental, 
economic, and social challenges. By fostering sustainability 
knowledge, we can help to create a more sustainable and 
equitable future for all.  Furthermore, while there has been 
some research on the general competencies of civil 
engineering graduates, these studies have not explicitly 
focused on transformation-advancing competencies (TACs) 
for sustainability. There is not enough comprehensive research 
on sustainability knowledge with the application of the 
transformation-advancing competencies of civil engineering 
students of Don Honorio Ventura State University. Past 
studies are more focused on the academic approach typically 
limited in scope, and do not provide an extensive evaluation 
of students' TACs. This study aims to assess the 
transformation-advancing competencies and sustainability 
knowledge among DHVSU civil engineering students and 
identify gaps in the current curriculum that are required for 
sustainable development in civil engineering. 

 

A. BACKGROUND OF THE STUDY 

 Civil engineering is one of the largest branches of 
engineering encompassing the construction industry and the 
construction of physical assets, infrastructures, and the 
surrounding built environment. Civil engineers play an 
important role in society because they design and maintain the 
structures and systems that individuals and communities rely 
on every day. 
 In recent years, civil engineering has emphasized 
sustainability. The need to address global challenges in 
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sustainable ways has increased, and civil engineers are 
increasingly expected to design and develop infrastructure that 
is both useful and long-lasting, as well as environmentally 
friendly and sustainable. This leads to the development of the 
necessary skills and competencies for dealing with the 
situation.  
 Don Honorio Ventura State University DHVSU, a 
university dedicated to academic excellence, is at the center of 
this transformative path. The necessity for a thorough 
evaluation of the knowledge and skills of civil engineering 
students emerges from the dynamic shifts in expectations 
within the engineering profession, especially with regard to 
sustainability. Findings from Don Honorio Ventura State 
University (DHVSU)'s evaluation of civil engineering 
students' transformation-advancing competencies and 
knowledge of sustainability might prove useful. In order to 
guarantee that its graduates are prepared for the opportunities 
and challenges that lie ahead, the university must determine 
what skills students need to acquire in order to succeed in the 
constantly evolving field of civil engineering.  The 
following are the specific transformation-advancing 
competencies (TACs) that civil engineering students should 
develop: 
1. Critical thinking and problem-solving skills: The ability 
to think critically and solve complicated problems while under 
pressure.  
2. Communication and collaboration skills: The capacity to 
effectively communicate with a wide range of people. To 
design and implement solutions, they must also be able to 
collaborate effectively with other professionals.  
3. Adaptability and resilience: The ability to adjust to 
change and remain resilient in the face of adversity. 

 

II. REVIEW OF RELATED STUDIES 
 

A.Sustainability in Engineering Education 
 For people to progress and live in a sustainable 
future, it is imperative for them to grasp the intricacies of the 
earth and accept that life needs to be sustained 
sustainably[8].Today, the activity of engineering students and 
prospective professionals is to solve global issues while 
adhering to environmental and social equity standards and 
with limited capabilities for environmental sustainability and 
without depleting the resources that future generations will 
need [9]. 
 The integration of Sustainable Development into 
engineering curricula has progressed beyond environmental 
inclusion to include economic and social domains. This has 
been made possible by the efforts of such professional bodies 
as the International Engineering Alliance (IEA) which has set 
a general framework for the standard assessment of 
competency in sustainable development. But scholars have 
also advocated for it. CRUE, the Conference of Spanish 
Rectors established in 2005, has stressed including 
competencies of sustainable development into the university 

degrees and throughout the curricula[10]. Since the 
establishment of the SDGs in 2015, UNESCO has introduced 
various approaches and the models that have referred to 
sustainability in the teaching area of higher education only are 
being replaced little by little by the comprehensive inclusion 
models for the integration of the SDGs and the overall 
sustainable development into all parts of the university 
including the teaching[11]. 
 Although the twenty-first century has been regarded 
as a golden time for expanding higher education for 
sustainability, few research syntheses have yet examined the 
results of sustainability-related tasks in engineering education. 
In summary, UNESCO initiated the Decade of Education for 
Sustainable Development from the year 2005 to 2014 aiming 
at channeling activities in higher learning institutions toward 
the promotion of sustainable development [12].  
 The United Nations' efforts to define sustainable 
development goals (SDGs) for the 21st century have led to the 
incorporation of sustainability concepts into curricula ranging 
from elementary to university education. UN-SDGs focus on 
the environmental (climate change, existence on land, lives 
below water), social (gender equality, peace), and economic 
(no poverty, decent work, and economic growth) aspects of 
sustainability [13]. 
B. Education for Sustainable Development 

Global society must undergo an ambitious and 
comprehensive transformation if the Sustainable Development 
Goals (SDGs) are to be met by tackling enduring 
sustainability issues like climate change, biodiversity loss, and 
socioeconomic inequities[14]. According to Linnér and 
Wibeck [15], [16], facilitating these changes will call for 
innovative methods, which should be implemented by change 
agents with training in sustainability and sustainable 
development.  As a result, there are now a significant number 
of sustainability programs offered at universities and colleges 
across the globe [17]. 
 The Sustainable Development Goals are a set of 
goals numbering seventeen which were opted for by the 
United Nations Member States in 2015 for the purpose of 
attaining a better and sustainable course for the future in every 
part of the world. The goals are interconnected and 
inseparable, balancing the three pillars of sustainable 
development: Economic, social, and environmental, These are 
broad categories of risks and any event that will fall under 
these categories is considered a risk event. 
 Education for Sustainable Development (ESD) is an 
effective tool for the attainment of the internationally 
acclaimed Sustainable Development Goals (SDGs). It has the 
potential to deliver the transformation that society requires to 
build a sustainable country [18]. Education is the most 
effective strategy for cultivating and implementing ideals for 
sustainable development. Furthermore, education is seen as 
the most strategic means of supporting sustainable 
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development and boosting human capacity to deal with 
environmental and development concerns and problems.  
 Education for Sustainable Development (ESD) 
provides and develops the knowledge, skills, values, and 
worldview required for individuals to act in ways that promote 
more sustainable lifestyles and address global issues such as 
climate change, environmental degradation, consumerism, and 
so on. ESD is essentially an educational technique for 
increasing awareness and knowledge of sustainability issues, 
improving critical thinking and reflection skills, and fostering 
creativity and solutions for a more sustainable way of living. 
A comprehensive view on education and learning encourages 
such education, which attempts to assist people in 
comprehending the necessity of collaboration, where synergy 
between economic, social, ethical, and engineering skills is 
important [19]. 
 It is crucial that civil engineering students and future 
civil engineers approach global problems with an 
understanding of the environment and social justice, being 
environmentally sustainable and not harming the generations 
to come. The purpose is to promote a world vision in which 
students will become activists for sustainability once they 
graduate, whether in a civic realm or by incorporating 
sustainability principles into their work [20]. 
 
C. Sustainability Domains 
 The study by the UN presented a link between the 
growth of the GDP and the level of sustainability of the 
environment. Basically, sustainability has been described by 
the Brundtland Commission as development that must fulfill 
the needs of the current generation in every way at the same 
time maintaining the quality of life of the next generations 
[21]. This explains how sustainable development is conceived 
of in general and how both concepts are enforced in the case 
of a developing country. In academic disciplines in science, 
policy, health, and the environment, sustainability has become 
significant in recent years  [22]. Issues related to sustainability 
are recognized and are comprehended at the international 
level. Many discussions have been made regarding the 
meaning and significance of the sustainability concept 
addressing the social, environmental, and economic pillars. 

Economic Aspect  
 Sustainability in the context of economies can be 
defined as the preservation of natural capital as investments in 
economic processes or stocks for physical assets for a long-
term economy. It was done with the understanding that 
markets in their normal functioning are not efficient in 
preserving the ‘natural capital’ but undermine and destroy it. 
[23]. The economics of sustainability was first adopted by a 
few followers with the notion that pollution-controlling laws 
would spur innovations which in turn would bring about 
economic success. The emergence of new technologies and 
innovations that are aimed at reducing pollution and 

increasing production efficiency can go hand in hand with 
economic and environmental improvements. It was in 1987 
that the concept of  “Sustainable Development” was 
established with an assumption that long-term stability of the 
environment and economic prosperity are inevitable partners 
[24]. 
 Another dimension of sustainable consumption is the 
extent to which the design of a manufacturing system should 
sustain current needs without compromising future 
requirements. This gives us knowledge of economic 
sustainability which seeks to maintain the economy in the 
long run [25]. Moreover, sustainable development discusses 
the continuance of the concept of development and growth of 
the economy, and the need to set the bounds for the 
economy’s growth and environmental conservation [22].  
 
Environmental Aspect  
 According to Harris, it is necessary to elaborate an 
environmentally sustainable society by implementing efficient 
social policy in relation to energy resources, providing 
balanced resources for the future, investing in alternative 
energy resources, and preventing the excessive consumption 
of renewable and degrading non-renewable resources. This is 
in line with the protection of the ecosystem for example 
conserving the species of animals for example and the 
atmosphere to remain stable. Thus, from the view of 
environmental conservation, it is argued that population 
should be checked in a way that does not affect the balance 
between the general population and the total amount of 
resources needed for species’ and ecosystems’ preservation 
[26]. 
 
Social Aspect  
 Although it was introduced later into the discourse on 
sustainable development, societal sustainability has the ideals 
of social justice, safety, and opportunities to gain safeguard in 
vulnerable situations, sustainable urban layout, spaces, 
constructions, land usages, the method of production and 
consumption, energy efficiency, proper utilization and 
management of resources to minimize wastage and recycling, 
and equitable living [28]. These are considered as tools or 
components of sustainable development even though they 
relate to environmental sustainability. To support social 
sustainability, the following basic preconditions are required: 
The pursuit of life, liberty, and the opportunity to develop 
one’s individual talents, voting rights, individual rights, public 
spiritedness, contribution to knowledge, civil security, and 
safety, acceptable standard of living, pride of place, and 
division of competence [24], [26], [27]. 

D. Transformation Advancing Competencies 
 Transformation-advancing 
competencies represent the particular knowledge and skills 
(critical thinking, communication, adaptability, etc.) that 
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prepare upcoming civil engineers to adjust to changing 
conditions as well as promote the continuous shift 
toward sustainability. 
 
Critical Thinking Skill 

Scholars recently proposed training options for 
engineering students to improve their understanding of the 
links between the environmental, social, political, and 
economic domains of sustainability and how those 
relationships affect design solutions. Similarly, engineers 
should have a broader variety of professional abilities, such as 
understanding how engineering solutions affect the global, 
economic, and environmental arenas, as well as the necessity 
of sustainability in the design of systems, parts, and 
procedures [28]. 

Hedden [29] recognizes that teaching engineers to 
adopt a sustainable stance entails preparing them to address 
real-world sustainability difficulties. However, students have 
to be creative and learn how to analyze different situations and 
solve problems on the one hand, and learn to be rebels when 
necessary, on the other. The ability to challenge standards, 
processes, and viewpoints is referred to as critical thinking. 
Through it, one reviews one’s beliefs and attitudes and takes a 
stand on the sustainability issues to all tenets of professional 
engineering; especially technical advancement and, since the 
formulation of the ABET 2000 standards, there has been 
enhanced focus among engineering students on the cultivation 
of analytical skills. The intended outcome of building logical 
reasoning skills for the students is that they will enhance their 
critical thinking skills. Therefore, critical thinking is 
developmental and cannot be taught by the kind of instruction 
where one teaches a step-by-step process to be followed by a 
drill on the particular skill as is the case with the logical 
thinking skills. The quality of what students and engineers 
design, produce, or make is determined by the quality of their 
thinking and how they think [30]. 
 Baillie [31]defines critical thinking in terms of 
results, saying at the beginning of the course, " Students will 
be able to demonstrate an ability to think critically and 
reflexively about their work in this unit as well as about 
engineering practices in the abstract; evaluate and apply 
various perspectives of the relationship between science, 
technology, and society; consider rights, justice, freedom, and 
ethics and illustrate their relationship to science, technology, 
and society [32]. This extensive definition implies that critical 
thinking goes beyond thinking clearly or rationally and 
investigates different key concepts in depth by investigating 
underlying concerns, loosely connected topics, or seemingly 
unconnected issues. 
 
Problem-Solving Skill 

 The major difficulties of the twenty-first century 
need the human race to solve issues and face uncertainties that 
we have never encountered before. Complex problem-solving 

is the most crucial talent for the fourth industrial revolution by 
2020, according to the World Economic Forum. As a result, 
having effective problem-solving skills has become 
increasingly important in this century. Students must be able 
to think critically, and creatively, and solve issues at all stages 
of school, particularly at the university level. 
 Thurer[33] defines problem-solving as skills that 
include the capacity to apply engineering design to develop 
solutions that satisfy particular demands while also 
considering global, cultural, social, environmental, and 
economic considerations, as well as aspects like public health, 
safety, and well-being. 
 Engineering education has identified a need for 
students to be prepared to solve difficult challenges. Despite 
the proven importance of motivation in learning, there has 
been little research into how motivation and problem-solving 
in engineering interact. The ultimate purpose of practice in 
modern learning theories is problem-solving. Furthermore, the 
Washington Accord [32] defines complex engineering issues 
as those that necessitate in-depth engineering competence to 
handle. Comprise a wide range of opposite technical, 
engineering, and other issues.  
 Developing skills in problem-solving in 
sustainability is a major obstacle for higher education. 
Historically, technical problem-solving has dominated 
engineering education, sometimes with little concern for the 
social, political, and economic implications. Many of the 
characteristics of poorly organized problems that need 
analytical thought may be seen in the sustainable development 
challenge. As a result, the combination of critical concepts 
from sustainable development and education contributes 
significantly to the education of future civil engineering 
students[32]. 
 
Communication and Collaboration Skills 

 Communication is the exchange of information to 
improve understanding. Collaboration is the interchange of 
knowledge and resources to improve the status of a 
collaborative product. Collaboration simply adds the purpose 
of moving a shared product forward; nevertheless, 
collaboration cannot occur without communication. 
Communication permits connections to work, and the 
functioning of those relationships allows collaboration to take 
place and be beneficial [34]. 
 Collaboration, as well, is a broad phrase with 
components spread across various topologies: The main issue 
is not so much our grasp of classification bands as it is how 
we use them to improve the quality of learning and teaching in 
our schools. Collaborative learning, by definition, necessitates 
efficient communication to take place. Can communication 
persist in the absence of collaboration? Is it possible to 
collaborate while communicating? We could respond to these 
two issues by arguing that for each to be a successful learning 
tool, they must work in unison [35]. 
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 In the Architecture, Engineering, and Construction 
(AEC) sector, the increasing intricacy of construction projects 
demands the functioning of intricate organizations and a wide 
range of professional associations.[36]. During the course of a 
project, a civil engineer works in coordination and 
collaboration with many different stakeholders, such as 
architects, builders, engineers, suppliers, laborers, and the 
community. Together with technical proficiency, other 
necessary traits include leadership, social skills, professional 
ethics, and effective communication.[37]. These competencies 
complement each other and facilitate the professional's ability 
to work efficiently in multidisciplinary teams when creating 
building projects[38]. 
 

Adaptability 

In the face of escalating global concerns such as 
climate change, resource scarcity, and social and economic 
injustice, resilience and adaptability have emerged as critical 
traits for individuals, organizations, and society to navigate 
change, overcome hardship, and construct a sustainable future. 

Adaptation is a psychological process in which 
humans actively evolve and alter themselves to cope with 
changes in the objective world, and then harmonize and 
balance with the external environment. Academic adaptation, 
according to Feng et al, is a psychological and behavioral 
process in which participants seek to adapt themselves to the 
needs of the environment and learn to create a balance with 
the learning environment [39]. 
 Adaptability in the face of rapid environmental 
change is essential for achieving positive outcomes. 
Adaptability is viewed as a vital source of mental resources 
and is referred to as "a person's capacity, ability, attitude, 
willingness, as well as motivation to change or adapt various 
duties, interpersonal, or environment aspects." More 
psychological resources can be saved by those who are highly 
adaptable than by people who are less adaptable. People need 
to be flexible in their thinking and behaviour in order to adapt 
to changing conditions.[40]. 
 
Resilience 

The concept of resilience varies greatly depending on 
the topic to which it is applied. Essentially, the general 
requirements that unite the various literature definitions of 
resilience refer to a system’s ability to absorb, adapt, and 
recover from external stress while reducing disturbances to its 
normal functioning[41]. 

The ability to constantly maintain vital functions 
without a decline in quality is referred to as sustainability. 
Resilience is defined as the ability to thrive in the face of 
change. These two concepts characterize today’s most 
essential social, economic, and environmental goals: to 
construct systems that benefit the world around them rather 
than harm it, and thus to be able to withstand the inevitable 
shocks of environmental and technological change. 

 In the context of general resilience, academic 
resilience research has led to the establishment of seemingly 
distinct but connected views and frameworks, each seeking to 
tackle a seemingly similar problem. Despite many apparent 
differences between their constructions and resilience [42].  
Martin and Marsh suggest another concept, academic 
buoyancy, which is strongly related to academic resilience. 
Defined as the “ability to overcome obstacles, barriers, and 
problems that arise in daily academic life”[43]. 
 However, as one of the main programs in higher 
education that prepares the future generation of professionals 
and decision-makers in the field of infrastructure resilience—a 
crucial component of community resilience—CEC disciplines 
are among those that do this. While there are some specialized 
topic differences between construction and civil engineering 
programs, they both typically give their students a 
foundational understanding of infrastructure resilience. 
Graduates from these programs can then go on to pursue 
infrastructure resilience topics in their further education or 
professional careers [44]. 
 
III. METHODOLOGY 

 

A. RESEARCH DESIGN 

 The study “Correlational Study on the 
Transformation-Advancing Competencies and Sustainability 
Knowledge among Civil Engineering Students: A Case in a 
State University in Pampanga, Philippines” employs a 
quantitative and non-experimental research design, primarily 
utilizing correlational to comprehensively examine the 
Transformation-Advancing skills among fourth-year civil 
engineering students at Don Honorio Ventura State University. 

Non-experimental research designs address research 
questions without manipulating a variable. The research 
events may have previously occurred in the past, controlled 
experiments are not carried out, the participants or artifacts to 
be examined exist in their natural environments, and the 
phenomena are studied as they occur. It is mostly based on 
descriptive, observational, or correlational data [45]. The 
correlational aspect of our research design enables us to 
explore the relationships between different competencies, 
providing insights into their connections.  

Quantitative data is used to assess students' 
sustainability knowledge as they apply transformation-
advancing competencies. The use of quantitative data allows 
the researchers to capture various perspectives and ideas from 
students. Quantitative data is objective and can be analyzed 
using statistical methods to draw inferences about the 
population. Variables include critical thinking and problem-
solving, communication and collaboration, and adaptability 
and resilience. 
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B. POPULATION 
 This study employed a specific criterion to ensure the 
selection of the right respondents. The primary respondents in 
this study are fourth-year students of Don Honorio Ventura 
State University.  Only fourth-year students with the most 
experience and exposure to the civil engineering curriculum 
are selected to participate.  The selection of fourth-year 
students of DHVSU aims at capturing the perspectives of 
individuals who have made significant progress in their 
academic journey. Participants were selected with the help of 
a probability sampling technique known as stratified sampling. 
The probability sampling technique which is also referred to 
as proportionate random sampling or quota random sampling 
works by subdividing the population into homogeneous 
groups (strata) to undertake the sampling process. It is 
commonly used when one wants to gain a sample from several 
smaller subgroups or strata in order to reach the optimal 
population in a short time[47]. 
 The researchers utilized the Sample Size Calculator 
by Raosoft, Inc. to compute the minimum number of 
respondents. For the 4th year civil engineering students with a 
total population size of 476, with a 95% level of significance, 
a 5% margin of error, and a 50% response distribution, the 
minimum number of respondents of students is 213.  
 Using stratified sampling, the researchers determined 
the recommended sample size for each stratum, which was at 
least 250 participants. The final number of respondents is 255 
4th year civil engineering students. 
 
C. RESEARCH INSTRUMENT 
 The researchers collected the data for this study's 
findings analysis via survey questionnaires. To assure quality 
and avoid bias and animosity in the techniques, the instrument 
was validated by a grammarian and psychometrician, as well 
as the approval of a research consultant. Any necessary 
improvements to the instrument have been made based on the 
feedback provided. Besides, reliability was determined by the 
survey questionnaire through Cronbach’s alpha pilot test. 
Furthermore, this study explained that Cronbach’s alpha is 
used to measure the internal consistency or reliability of items, 
measurements, or ratings. In other words, it investigates the 
accuracy of the questionnaire’s (or the domain of the 
questionnaire’s) response, instrumentation, or rating 
volunteered by the respondents, which would the stability of 
the instruments[47].  
Survey Questionnaires:The questionnaires were created by 
the researchers and adopted from previous studies. It consists 
of 3 parts that measure the level of students' transformation-
advancing competencies such as their critical thinking and 
problem-solving skills, communication and collaboration 
skills, and adaptability and resilience.In addition, it also 
examined the student's understanding of sustainability 
concepts and practices as well as their application from an 
academic perspective. 

 

D. DATA COLLECTION METHODS 
The data for this study was gathered in two stages. 

First, the researcher designed a survey instrument, which has 
been validated. The researchers submitted a letter of approval 
to the university to formalize and validate the study's 
procedure. Following the signing of the letter, the survey 
instrument was distributed to fourth-year civil engineering 
students at Don Honorio Ventura State University in hard 
copy via face-to-face. Two statistical techniques were applied 
to all collected data to analyze the findings and outcomes. To 
retain the authenticity of the data, the researchers ensured that 
it was gathered in an unbiased manner. 
 
E. DATA ANALYSIS 

The data collected from the survey instrument was 
analyzed using statistical methods, such as descriptive, and 
Pearson product-moment correlation. 

 
Descriptive Statistics 

The researchers used descriptive statistics to give a 
summary of the current status of the different competencies 
and knowledge regarding sustainability. This is used to 
compute means, and standard deviations and provide 
interpretations for critical thinking, problem-solving, 
communication, collaboration, adaptability, and resilience 
statements.  
 The weighted data was interpreted using a Likert 
scale. A Likert scale is a rating system used to assess 
opinions, attitudes, and behaviors. It begins with a statement 
or question followed by five or seven answer statements. 
Respondents select the choice that best reflects how they feel 
about the statement or topic. [48]. 
 The researchers used the 4-point Likert scale because 
it provides simplicity, reduced neutral bias, enforced choice, 
ease of analysis, faster response time, and suitability for 
limited variability. It encourages respondents to express their 
thoughts in the absence of a neutral option, making it 
appropriate for quick surveys and situations with little to no 
variability. The scale may result in less social desirability bias 
and a more distinct distinction of answer levels. 

 
TABLE I. 4-Point Likert Scale 

 

 Pearson Product Moment Correlation 

 Pearson Product Moment Correlation was used by 
the researchers to examine the relationships between students' 
self-reported knowledge of sustainability concepts and their 

Point Scale Range Interpretation 

4 3.24 – 4.00 Strongly Agree 
3 2.50 – 3.24 Agree 

2 1.75 – 2.49 Disagree 

1 1.00 – 1.74 Strongly Disagree 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 3, May-June 2024 

 Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 2413 

demonstrated competencies. This demonstrates whether or not 
there is a connection between their knowledge and 
competency levels. 
 The results of a Pearson product-moment correlation 
reveal whether or not the two variables have a statistically 
significant link, as well as the direction of that relationship. 
The interpretation suggests that when r approaches ±1, the 
linear relationship becomes stronger. Correlation is an effect 
size, and we might internally characterize the strength of the 
correlation using the following guidance for the absolute value 
of r. 

 
TABLE II. Correlation Interpretation Scale 

 

SPSS Statistics Software 
 The quantitative data collected from survey questions 
was structured and processed using IBM SPSS Statistics 
software. It is a set of software applications used in the 
analysis of various scientific data in the Social Science field. 
It is a fast GUI-based software that can be used to develop 
models of all kinds, for all types of research. SPSS data can be 
used in surveys, data mining, market research, and other 
activities that concern data analysis. Another reason why 
SPSS is popular is that the command language it is quite 
friendly and there is a user guide available. Today people 
ranging from government agencies, education institutions, 
different survey enterprises, marketing researchers, marketing 
groups, health researchers, data miners, and many more 
people, make use of it in the analysis of the survey data [49]. 
 

F. ETHICAL CONSIDERATION 
Throughout the research process, ethical 

considerations were taken into account. Participants were 
informed of the goal of the research before any data was 
collected, and their participation was entirely voluntary. The 
information was gathered in compliance with Republic Act 
No. 10173 also known as the Data Privacy Act of 2012 and 
was only used for the purposes of the study.  All authors of the 
publications, relevant studies, related literature, and other 
information cited and acknowledged in this study followed the 
Institute of Electrical and Electronics Engineers (IEEE) 
format. 

 

III. RESULTS AND DISCUSSIONS 

 

A. Assessment of Transformation-Advancing 

Competencies 

 Transformation-advancing competencies refer to the 
skills that are essential for civil engineering students to 
prepare them to address challenges and opportunities in the 
field. 
 
TABLE III. Descriptive Statistics on the current state of Critical Thinking and 

Problem-Solving Skills of 4th year CE students. 
Critical Thinking and Problem-Solving 

Skills 

Mean SD Interpretation 

5.1 I have learned to improve my ability to 
judge the value of new information on 
the evidence presented. 

3.3077 0.5674 Strongly Agree 

5.2 I have developed a more open-minded 
approach to interpreting, analyzing, 
and judging alternative points of view. 

3.3231 0.5724 Strongly Agree 

5.3 I am a quick learner, but I don’t like 
theoretical futuristic concepts. 

2.8577 0.6912 Agree 

5.4 I often found myself actively engaged 
in thinking about complex issues. 

2.9538 0.6960 Agree 

5.5 I can focus and think clearly without 
pressure. 

2.7038 0.8059 Agree 

5.6 I can analyze a situation and identify 
areas for improvement. 

3.1423 0.6080 Agree 

5.7 I excel at problem-solving by applying 
analytical reasoning, creativity, and 
logic. 

2.9423 0.6280 Agree 

5.8 I have learned more about how to 
analyze the key issues in my subject 
area. 

3.0192 0.5989 Agree 

5.9 I remain calm when I encounter 
problems. 

2.8346 0.8241 Agree 

5.10 I quickly come up with solutions to the 
problems that I encounter. 

2.8846 0.7366 Agree 

Grand Mean 2.9969  Agree 

 
 The table above shows the results of the problem-
solving and critical-thinking skills of the survey respondents. 
Statements 9.1, 9.2, 9.3, 9.4, and 9.5 pertain to the critical 
thinking skills of the students while statements 9.6, 9.7, 9.8, 
9.9, and 9.10 reflect their problem-solving skills. It was 
determined that the top three statements with the highest mean 
scores are ‘I have developed a more open-minded approach to 
interpreting, analyzing, and judging alternative points of view’ 
(M = 3.2331, SD = 0.5724), ‘I have learned to improve my 
ability to judge the value of new information on the evidence 
presented’ (M = 3.3077, SD = 0.5674), and ‘I can analyze a 
situation and identify areas for improvement’ (M = 3.1423, 
SD = 0.6080). This shows that respondents support their 
ability to remain open-minded, critically evaluate the value of 
new information, and effectively analyze situations for 
improvement. These findings are indicative of a strong 
foundation in making informed judgments, developing 
innovation in their field, and a disposition to embrace multiple 
perspectives, which are essential for effective critical thinking 
and problem-solving. On the other hand, the three statements 
with the lowest mean are ‘I am a quick learner, but I don’t like 
theoretical futuristic concepts’ (M = 2.8577, SD = 0.6912), ‘I 
remain calm when I encounter problems’ (M = 2.8346, SD = 
0.8241), and ‘I can focus and think clearly without pressure’ 
(M = 2.7038, SD = 0.8059). These areas highlight potential 
issues in exploring innovative solutions, stress management, 
and keeping composure while dealing with difficult situations. 

r Value Indication 

Between ± 0.8 to ± 1.00 Very High Correlation 
Between ± 0.6 to ± 0.79 High Correlation 

Between ± 0.4 to ± 0.59 Moderate Correlation 

Between ± 0.2 to ± 0.39 Low Correlation 

Between ± 0.1 to ± 0.19 Negligible Correlation 
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Addressing these areas can enhance students' overall critical 
thinking and problem-solving skills. According to Mohd 
Sohod[50], the critical thinking and problem-solving skills of 
students is an ability that needs to be developed because it 
involves several abilities to think critically, creatively, 
innovatively, and analytically, as well as the ability to apply 
understanding and knowledge to new and different problems. 
Students who receive additional assistance might enhance 
their critical thinking and problem-solving skills, enabling 
them to perform better.   
 
 

TABLE IV. Descriptive Statistics on the current state of Communication and 
Collaboration Skills of 4th year CE students. 

Communication and Collaboration 

Skills 

Mean SD Interpretation 

6.1 I can communicate my 
thoughts and ideas to the team 
to make a group decision. 

3.1692 0.7314 Agree 

6.2 I ask questions when I get 
curious about how things work. 

3.3346 0.6689 Strongly Agree 

6.3 I accept and provide feedback 
in a constructive and 
considerate manner. 

3.3577 0.6016 Strongly Agree 

6.4 I stay confident when I share 
my thoughts and ideas with 
others. 

2.9231 0.7871 Agree 

6.5 I can effectively communicate 
my thoughts and ideas by using 
oral, written, and non-verbal 
communication skills. 

3.0808 0.7066 Agree 

6.6 I can be active in listening 
while understanding different 
points of view. 

3.3000 0.6044 Strongly Agree 

6.7 I prefer to work with group 
members who ask questions 
about the information I 
provide. 

3.1923 0.6986 Agree 

6.8 I actively contribute ideas and 
insights during team 
discussions. 

3.1346 0.6983 Agree 

6.9 I can function effectively in a 
group as a team member. 

3.2808 0.6532 Strongly Agree 

6.10 I take recommendations from 
my group members to improve 
team success. 

3.4615 0.6044 Strongly Agree 

Grand Mean 3.2235  Agree 

  
 Table 6 presents the descriptive statistics on the 
communication and collaboration skills of the surveyed 
respondents. Statements 6.1, 6.2, 6.3, 6.4, and 6.5 address 
communication skills, whereas statements 6.6, 6.7, 6.8, 6.9, 
and 6.10 address collaboration skills. The top three statements 
with the highest mean are ‘I take recommendations from my 
group members to improve team success’ (M = 3.4615, SD = 
0.6044), ‘I accept and provide feedback in a constructive and 
considerate manner’ (M = 3.3577, SD = 0.6016), and ‘I ask 
questions when I get curious about how things work’ (M = 
3.3346, SD = 0.6689). This implies a willingness to consider 
group member recommendations for team success, provide 
and accept constructive feedback, and foster a culture of 
curiosity.These skills promote a positive and inclusive team 

environment in which they feel encouraged to contribute and 
cooperate effectively. On the contrary, the three lowest mean 
scores are ‘I actively contribute ideas and insights during team 
discussions’ (M = 3.1346, SD = 0.6983), ‘I can effectively 
communicate my thoughts and ideas by using oral, written, 
and non-verbal communication skills’ (M = 3.0808, SD = 
0.7066), and ‘I stay confident when I share my thoughts and 
ideas with others’ (M = 2.9231, SD = 0.7871). This suggests 
that there is potential for improvement in developing 
confidence, communication skills, and working 
collaboratively. This finding is consistent with earlier 
research, which has shown that one's impression of 
communication skills affects one's willingness to 
communicate, placement in situations where communication 
is required, and initiation and involvement in 
other interpersonal relationships[51]. 

TABLE V. Descriptive Statistics on the current state of Adaptability and 
Resilience Skills of 4th year CE students. 

Adaptability and Resilience Mean SD Interpretation 

7.1 I quickly adjust to the changes 
going on around me. 

3.1000 0.6440 Agree 

7.2 I influence where I can, rather 
than worrying about what I 
can’t influence. 

3.0462 0.6320 Agree 

7.3 I would see a difficult situation 
as a challenge. 

3.1308 0.6851 Agree 

7.4 I try to control events rather 
than being a victim of 
circumstances. 

3.0346 0.6537 Agree 

7.5 I tend to become different 
when I’m in different 
situations. 

3.1269 0.6716 Agree 

7.6 I would use a difficult situation 
to motivate myself. 

3.1077 0.7219 Agree 

7.7 I generally manage to keep 
things in perspective. 

3.1923 0.6163 Agree 

7.8 When I find myself in a bad 
situation, I quickly consider 
what may be done to make 
things right. 

3.2731 0.6681 Strongly Agree 

7.9 I would like to think more 
about my strengths and 
weaknesses to help me work 
better. 

3.2923 0.6628 Strongly Agree 

7.10 Past success gives me the 
confidence to face new 
challenges. 

3.3923 0.6275 Strongly Agree 

Grand Mean 3.1696  Agree 

 
 Table 7 displays the descriptive statistics on 
the adaptability and resilience of the respondents considered 
for this study. Statements 7.1, 7.2, 7.3, 7.4, and 7.5 indicate 
adaptability while statements 7.6, 7.7, 7.8, 7.9, and 7.10 
indicates resilience. The three statements that have the highest 
mean are ‘Past success gives me the confidence to face new 
challenges’ (M= 3.3923, SD = 0.6275), ‘I would like to think 
more about my strengths and weaknesses to help me work 
better’ (M= 3.2923, SD = 0.6628), and ‘When I find myself in 
a bad situation, I quickly consider what may be done to make 
things right’ (M = 3.2731, SD = 0.6681). These characteristics 
signify a proactive and resilient mindset, which allows them to 
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effectively navigate problems and seize growth opportunities. 
Meanwhile, the three lowest means are ‘I quickly adjust to the 
changes going on around me’ (M = 3.1000, SD = 0.6440), ‘I 
influence where I can, rather than worrying about what I can’t 
influence’ ( M = 3.0462, SD = 0.6320), and ‘I try to control 
events rather than being a victim of circumstances’ (M = 
3.0346, SD = 0.6537). Improving these skills could improve 
their resilience and ability to adapt and thrive in uncertain 
situations. As Olayemi F.S[52] stated, that developing 
adaptability and resilience is critical for dealing with life's 
inevitable adversities. Individuals can handle hardship with 
grace and emerge stronger by fostering a growth mindset, 
practicing self-care, forming a support network, learning from 
mistakes, taking on new challenges, exercising resilience on a 
daily basis, and maintaining a positive attitude. 
 
B. Assessment of Sustainability Knowledge as well as the 

Application in Academic Perspective 
 
Sustainability Knowledge refers to the understanding 

of concepts and practices that promote sustainability in 
construction, infrastructure development, and other civil 
engineering projects. 

 

TABLE VI. Descriptive Statistics on the Sustainability Knowledge of 4th year 
CE Students. 

Sustainability Knowledge Mean SD Interpretation 

8.1 I feel knowledgeable about the 
sustainability concepts within the field 
of civil engineering. 

3.1000 0.5675 Agree 

8.2 I am extensively familiar with the 
Sustainable Development Goals 
(SDGs). 

2.9154 0.7912 Agree 

8.3 I have a good understanding of the 
principles of sustainable practices in 
civil engineering. 

2.9500 0.6286 Agree 

8.4 I have a broad understanding of 
sustainable construction materials and 
their applications in civil engineering. 

3.0538 0.6612 Agree 

8.5 I have a great understanding of using 
energy-efficient design in civil 
engineering. 

2.9692 0.6799 Agree 

8.6 I am well aware of the concept of 
"green infrastructure" in the field of 
civil engineering. 

3.0615 0.6722 Agree 

8.7 I have extensive knowledge of 
incorporating renewable energy 
sources into civil engineering projects. 

2.9885 0.7057 Agree 

8.8 I have a decent understanding of 
concepts related to environmental 
sustainability. 

3.1154 0.6353 Agree 

8.9 I am knowledgeable in the economic 
aspect of sustainability in the field of 
civil engineering. 

3.0231 0.6630 Agree 

8.10 I am well-versed in the social aspect of 
sustainability in the field of civil 
engineering. 

3.0115 0.6890 Agree 

Grand Mean 3.0188  Agree 
 

 The table above presents descriptive statistics on 
respondents' knowledge of sustainability concepts in the field 
of civil engineering. Respondents generally agree with 
statements regarding various aspects of sustainability in civil 
engineering. The top three statements with high mean scores 
are ‘I feel knowledgeable about the sustainability concepts 
within the field of civil engineering’ (M = 3.1000, SD = 
0.5675), ‘I have a decent understanding of concepts related to 

environmental sustainability’ (M = 3.1154, SD = 0.6353), and 
‘I am well aware of the concept of "green infrastructure" in 
the field of civil engineering’ (M = 3.0615, SD = 0.6722). 
These findings demonstrate a good foundation for 
understanding sustainability and its application in the civil 
engineering field. This knowledge is essential for promoting 
environmentally friendly and sustainable approaches to 
infrastructure construction. Conversely, the bottom means are 
‘I have a great understanding of using energy-efficient design 
in civil engineering’ (M = 2.9692, SD =0.6799), ‘I have a 
good understanding of the principles of sustainable practices 
in civil engineering’ (M = 2.9500, SD = 0.6286), and ‘I am 
extensively familiar with the Sustainable Development Goals 
(SDGs)’ (M = 2.9154, SD = 0.7912). These findings indicate 
areas where respondents could benefit from more education to 
improve their knowledge and application of sustainability 
principles in the field. Overall, the results offer useful 
information about the respondent's current state of 
sustainability knowledge in the field of civil engineering. As 
stated by Salzman, N. et al.[53], Even though sustainability is 
acknowledged as an essential topic in civil engineering, a 
sample of senior civil engineering students demonstrated 
considerable differences in their understanding of 
sustainability and the importance of sustainable concepts and 
practices. Furthermore, he stated that students typically 
identify sustainability with environmentalism or a 
commitment to conserve the environment for the future 
through long-term strategies.A thorough understanding of 
sustainability as a balance of economic, environmental, and 
social components was lacking among the students, even if 
several acknowledged the economic trade-offs of sustainable 
civil engineering. 
 

TABLE VII. Descriptive Statistics on the Application of Sustainability 
Concepts in Academic Perspective 

Academic Perspective Mean SD Interpretation 

9.1 Sustainability concepts and practices 
have been effectively incorporated 
into my civil engineering courses. 

3.1692 0.5646 Agree 

9.2 I think there is a notable emphasis on 
sustainability in the curriculum of 
the civil engineering program. 

3.0769 0.5711 Agree 

9.3 My courses effectively teach me to 
consider environmental factors in 
civil engineering projects. 

3.2692 0.5734 Strongly Agree 

9.4 My courses effectively prepare me to 
understand the social implications of 
civil engineering projects. 

3.2346 0.6110 Agree 

9.5 My courses thoroughly prepared me 
to consider the economic aspects of 
civil engineering projects. 

3.2115 0.6004 Agree 

9.6 My civil engineering courses 
actively encourage me to think 
critically about the environmental 
impact of projects. 

3.3308 0.6010 Strongly Agree 

9.7 Incorporating sustainability practices 
into my future engineering career is 
important. 

3.4077 0.5789 Strongly Agree 

Grand Mean 3.2429  Agree 
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 The table shows the descriptive statistics of the 
respondents' academic perspectives on sustainability. The top 
three highest means are ‘Incorporating sustainability practices 
into my future engineering career is important’ (M = 3.4077, 
SD = 0.5789), ‘My civil engineering courses actively 
encourage me to think critically about the environmental 
impact of projects’ (M = 3.3308, SD = 0.6010), and ‘My 
courses effectively teach me to consider environmental factors 
in civil engineering projects’ (M = 3.2692, SD = 0.5734). 
These results emphasize the importance of sustainability 
education and its relevance to the civil engineering profession. 
On the other hand, the bottom means are ‘My courses 
thoroughly prepared me to consider the economic aspects of 
civil engineering projects’ (M = 3.2115, SD = 0.6004), 
‘Sustainability concepts and practices have been effectively 
incorporated into my civil engineering courses’ (M = 3.1692, 
SD = 0.5646), and ‘I think there is a notable emphasis on 
sustainability in the curriculum of the civil engineering 
program’ (M = 3.0769, SD = 0.5711). This shows that there is 
not enough emphasis on sustainability in the curriculum, 
limiting the depth of understanding in the areas of economic 
and social aspects. Salzman, N. et al. [53], knowledge of 
sustainability was attributed to individual experiences, such as 
internships or roles on senior design projects, rather than a 
consistent encounter with the undergraduate civil engineering 
curriculum. 
 

TABLE VIII. Pearson Correlation of Critical Thinking Skill 

Correlation Problem-

Solving 

Communica

tion 

Collabora 

tion 

Adaptability 

 

Resilience Sustainability 

Knowledge 

Critical 

Thinking 

0.525 0.484 0.396 0.438 0.437 0.419 

 

TABLE IX. Pearson Correlation of Problem-Solving Skill 

Correlation Critical 

Thinking 

Communica 

tion 

Collabora 

tion 

Adaptability Resilience Sustainability 

Knowledge 

Problem- 

Solving 

0.525 0.478 0.390 0.530 0.500 0.394 

 

TABLE X. Pearson Correlation of Communication Skill 

Correlation Critical  

thinking 

Problem-

Solving 

Collaboration Adaptability Resilience Sustainability 

Knowledge 

Communi

cation 

0.484 0.478 0.634 0.548 0.509 0.329 

 

TABLE XI. Pearson Correlation of Collaboration Skill 

Correlation Critical 

Thinking 

Problem-

Solving 

Communication Adaptability Resilience Sustainability 

Knowledge 

Collabora

tion 

0.396 0.390 0.634 0.456 0.474 0.246 

 

TABLE XII. Pearson Correlation of Adaptability 

Correlation Critical 

Thinking 

Problem-

Solving 

Communication Collaboration Resilience Sustainability 

Knowledge 

Adaptability 0.438 0.530 0.548 0.456 0.669 0.370 

 

 
TABLE XIII. Pearson Correlation of Resilience 

Correlation Critical 

Thinking 

Problem-

Solving 

Communication Collaboration Adaptability Sustainability 

Knowledge 

Resilience 0.437 0.500 0.509 0.474 0.669 0.324 

 

TABLE XIV. Pearson Correlation of Sustainability Knowledge 

Correlation Critical 

Thinking 

Problem-

Solving 

Communication Collaboration Adaptability Resilience 

Sustainability 

Knowledge 

 
0.419 

 
0.394 

 
0.329 

 
0.246 

 
0.370 

 
0.324 

 The tables above show that critical thinking has a 
moderate correlation with problem-solving, communication, 
adaptability, resilience, and sustainability knowledge (ranging 
from 0.419 to 0.525), however, it exhibits a lower correlation 
with collaboration (r of 0.396). Problem-solving demonstrates 
a moderate correlation with critical thinking, communication, 
adaptability, and resilience ranging from r=0.478 to r=5.300. 
Yet, it has lower correlations (r=0.390 and r=0.394) with 
collaboration and sustainability knowledge, respectively. 
Communication skills have a high correlation with 
collaboration with an (r = 0.634), a moderate correlation with 
the remaining TACs (ranges from 0.478 to 0.548), and a low 
correlation with sustainability knowledge (r =0.329). 
Furthermore, collaboration has a high correlation with 
communication, whereas there is a moderate correlation with 
adaptability and resilience (r = 0.456 and 0.474), and a low 
correlation with critical thinking, problem-solving, and 
sustainability knowledge (ranging from 0.246 to 0.396). 
Adaptability and resilience have a high correlation with each 
other (r = 0.669), with a moderate correlation with the other 
TACs (ranging from 0.438 to 0.548), and a low correlation 
with sustainability knowledge indicating that individuals who 
are adaptive and resilient tend to show a high level of critical 
thinking, problem-solving, communication, and collaboration 
skill but not necessarily in sustainability knowledge. The 
results of these findings are in line with previous studies 
which also managed to find a positive correlation between 
critical thinking and problem solving. Critical thinking makes 
students actively search for solutions to problems during 
problem-solving, making it a crucial component of problem-
solving comprehension[54]. In addition, the correlation 
analysis results supported prior research that found a link 
between these variables. Firstly, communication has a strong 
correlation with collaboration as an outcome. All Pearson's r 
values were discovered to be around 0.5, which is considered 
a large-size effect [55]. 
 
C. Analysis of the Civil Engineering Curriculum 

 
 The researchers used the Ched Memorandum Order 
of 2017 as the basis for the analysis of transformation-
advancing competencies in the different courses through the 
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program outcomes. The alignment of the transformation-
advancing competencies was reviewed by an expert in 
curriculum who is a qualified civil engineer with a master's 
degree in education. 
 
Program Outcomes:  

a) Apply knowledge of mathematics and science to 
solve complex civil engineering programs; 

b) Design and conduct experiments, as well as to 
analyze and interpret data; 

c) Design a system, component, or process to meet 
desired needs within constraints, in accordance with 
standards; 

d) Function in multidisciplinary and multi-cultural 
teams; 

e) Identify, formulate, and solve complex civil 
engineering problems 

f) Understand professional and ethical responsibility; 
g) Communicate effectively civil engineering activities 

with the engineering community and with society at 
large 

h) Understand the impact of civil engineering solutions 
in a global, economic, environmental, and societal 
context 

i) Recognize the need for, and engage in life-long 
learning 

j) Know contemporary issues; 
k) Use techniques, skills, and modern engineering tools 

necessary for civil engineering practice; 
l) Know and understand engineering and management 

principles as a member and leader of a team in a 
multidisciplinary environment; 

m) Understand at least one specialized field of civil 
engineering practice 

TABLE XV.Alignment of TACs to Program Outcome 

Program Outcomes Transformation-

Advancing 

Competencies 
a.) Apply knowledge of mathematics and 
science to solve complex civil engineering 
programs 

critical thinking and 
problem-solving 

b.) Design and conduct experiments, as well as 
to analyze and interpret data 

critical thinking and 
problem-solving 

c.) Design a system, component, or process to 
meet desired needs within constraints, in 
accordance with standards 

adaptability and 
resilience 

d.) Function in multidisciplinary and multi-
cultural teams 

collaboration 

e.) Identify, formulate, and solve complex civil 
engineering problems 

critical thinking and 
problem-solving 

f.) Understand professional and ethical 
responsibility 

adaptability 

g.) Communicate effectively civil engineering 
activities with the engineering community and 
with society at large 

Communication 

h.) Understand the impact of civil engineering 
solutions in a global, economic, environmental, 

critical thinking and 
adaptability 

and societal context 

i.) Recognize the need for, and engage in life-
long learning 

adaptability and 
resilience 

j.) Know contemporary issues Adaptability 

k.) Use techniques, skills, and modern 
engineering tools necessary for civil 
engineering practice 

critical thinking 
 

l.) Know and understand engineering and 
management principles as a member and leader 
of a team in a multidisciplinary environment 

critical thinking, 
communication, and 

collaboration 
m.) Understand at least one specialized field of 
civil engineering practice 

critical thinking and 
adaptability 

 
The civil engineering curriculum includes thirteen 

program outcomes. As a result, each of these program 
outcomes demonstrates transformation-advancing 
competencies. Program outcomes a, b, and e demonstrate 
critical thinking and problem-solving skills, as shown in Table 
5. Program outcome d focuses on collaboration skills. On the 
other hand, program outcomes c and i emphasized resilience 
and adaptability, while program outcomes f and j emphasized 
exclusively adaptability skills. Additionally, program 
outcomes h and m demonstrate both critical thinking and 
adaptability, whereas program outcome k solely demonstrated 
critical thinking skills. Moreover, the program outcome g 
focuses entirely on the development of communication skills. 
Furthermore, program outcomes l promote TACs including 
collaboration, communication, and critical thinking. 
 

TABLE XVI. Sample Curriculum Map 

Code Description 

I Introductory Course 

E Enabling Course 

D Demonstrating Course 

Code Definition 

I An introductory course to an outcome 

E A course that strengthens the outcome 

D A course demonstrating an outcome 

 
C.1 TECHNICAL COURSES 

A. Mathematics 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Calculus 1 I             
Calculus 2 I             

Differential Equations I          I   
Engineering Data 

Analysis 
I I         I   

Numerical Solutions 
to CE Problems 

E    D  E  E  E   

 
Courses Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Calculus 1 ✓ ✓     

Calculus 2 ✓ ✓     

Differenti
al 

✓ ✓     
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Equations 

Engineeri
ng Data 
Analysis 

✓ ✓     

Numerical 
Solutions 

to CE 
Problems 

 

✓ 

 

✓ 

 

✓ 

  

✓ 

 

✓ 

TABLE XVII. Alignment of TACs with Courses based on the program 
outcomes in Mathematics 
 

TACs such as critical thinking and problem-solving 
abilities are promoted by technical mathematics courses 
including Calculus 1, Calculus 2, Differential Equations, 
Engineering Data Analysis, and Numerical Solutions to CE 
Problems. In addition, only Numerical Solutions to CE 
Problems foster TACs like communication, adaptability, and 
resilience. 

 
 
 

B. Natural and Physical Sciences 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Chemistry for 

Engineers 
I I         I   

Physics for Engineers 
(Calculus-Based) 

I I         I   

Geology for Civil 
Engineers 

    E E  D E E I   

 

 
Courses 

Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Chemistry 
for 

Engineers 

✓ ✓     

Physics 
for 

Engineers 
(Calculus-

Based) 

✓ ✓     

Geology 
for Civil 

Engineers 

✓ ✓   ✓ ✓ 

TABLE XVIII. Alignment of TACs with Courses based on the program 
outcomes in Natural and Physical Sciences 

 

Technical courses in the Natural and Physical 
Sciences, such as Chemistry for Engineers, Physics for 
Engineers (Calculus-Based), and Geology for Civil Engineers, 
help students develop TACs such as critical thinking and 
problem-solving skills. On the other hand, Geology for Civil 
Engineers also promotes the TAC's adaptability and 
resilience. 

 

C. Basic Engineering Sciences 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Civil Engineering 
Orientation 

     I  I  I    

Engineering 
Drawing and Plans 

   E  I I    E   

Computer 
Fundamentals and 

Programming 

I          E   

Computer-Aided 
Drafting 

I          E   

Statics of Rigid 
Bodies 

I          D   

Dynamics of Rigid 
Bodies 

I             

Mechanics of 
Deformable Bodies 

E    D         

Engineering 
Economics 

E          E   

Engineering 
Management 

      E  E   E  

Technopreneurship 
101 

             

 

 
Courses 

Transformation-Advancing Competencies (TACs) 
Critical 

Thinking 
Problem-
Solving 

Communicat
ion 

Collabora
tion 

Adaptability Resilience 

Civil 
Engineering 
Orientation 

✓    ✓  

Engineering 
Drawing and 

Plans 

✓   ✓ ✓  

Computer 
Fundamentals 

and 
Programming 

 

✓ 
 

✓ 

    

Computer-
Aided Drafting 

✓ ✓     

Statics of Rigid 
Bodies 

✓ ✓     

Dynamics of 
Rigid Bodies 

✓ ✓     

Mechanics of 
Deformable 

Bodies 

✓ ✓     

Engineering 
Economics 

✓ ✓     

Engineering 
Management 

✓  ✓ ✓ ✓ ✓ 

Technopreneur-
ship 101 

      

TABLE XIX. Alignment of TACs with Courses based on the program 
outcomes in Basic Engineering Sciences 

TACs like critical thinking abilities are promoted in 
all technical courses related to Basic Engineering Sciences 
except Technopreneurship.As the table above shows, courses 
such as Engineering Economics, Computer-Aided Drafting, 
Mechanics of Deformable Bodies, Computer Fundamentals 
and Programming, and Statics of Rigid Bodies help students 
develop problem-solving skills. On the other hand, 
Engineering management is the only course that promotes 
communication, whereas Engineering Drawing and Plans and 
Engineering Management foster collaboration skills. 
Moreover, programs including Engineering Management, 
Engineering Drawing and Plans, and Civil Engineering 
Orientation support the development of adaptability skills. 
And finally, the only course that promotes resilience is 
engineering management. 

 

D. Allied Course 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Engineering 
Utilities 1 

  E E  E E  E     

Engineering 
Utilities 2 

  E E  E E  E     
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TABLE XX. Alignment of TACs with Courses based on the program 
outcomes in the Allied Course 

 

The table above shows that technical courses 
associated with Allied courses, such as Engineering Utilities 1 
and 2, uphold the TACs collaboration, communication, 
adaptability, and resilience. 
 

E. Professional Course-Common 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Fundamentals of 
Surveying 

 D  E I  E    E   

Construction 
Materials and Testing 

E D  E   E   E E   

Structural Theory E I   E      I   
Highway and Railroad 

Engineering 
E  E  E  E       

Building Systems 
Design 

  E E E I I I  I E   

Principles of Steel 
Design 

E I         E   

Principles of 
reinforced/Prestressed 

Concrete 

E I         E   

Hydraulics E D  E E  E       
Hydrology E    E  E    E   

CE Law, Ethics and 
Contracts 

     D E       

Geotechnical 
Engineering 1 (Soil 

Mechanics) 

E D  E E  E   E E   

Principles of 
Transportation 
Engineering 

E  D   D        

Quantity Surveying E   E  E E  E  E E  
Construction Methods 

and Project 
Management 

E  D  E E D    D E  

CE Project 1 E D D D D D D D   D D  
Ce Project 2 E D D D D D D D   D D  

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communica
tion 

Collaboration Adaptability Resilienc
e 

Fundamentals 
of Surveying 

✓ ✓ ✓ ✓   

Construction 
Materials and 

Testing 

 

✓ 
 

✓ 
 

✓ 
 

✓ 
 

✓ 

 

Structural 
Theory 

✓ ✓     

Highway and 
Railroad 

Engineering 

 

✓ 

 

✓ 

 

✓ 

  

✓ 

 

✓ 

Building 
Systems 
Design 

✓ ✓ ✓ ✓ ✓ ✓ 

Principles of 
Steel Design 

✓ ✓     

Principles of 
reinforced/Pr

estressed 
Concrete 

✓ ✓     

Hydraulics ✓ ✓ ✓ ✓ ✓  

Hydrology ✓ ✓ ✓    

CE Law, 
Ethics and 
Contracts 

  ✓  ✓  

Geotechnical 
Engineering 1 

(Soil 
Mechanics) 

 

✓ 

 

✓ 

 

✓ 

 

✓ 
 

✓ 

 

Principles of 
Transportatio
n Engineering 

 

✓ 

 

✓ 

   

✓ 

 

✓ 

Quantity 
Surveying 

✓ ✓ ✓ ✓ ✓ ✓ 

Construction 
Methods and 

 

✓ 

 

✓ 

 

✓ 

 

✓ 
 

✓ 

 

✓ 

Project 
Management 
CE Project 1 ✓ ✓ ✓ ✓ ✓ ✓ 

CE Project 2 ✓ ✓ ✓ ✓ ✓ ✓ 

TABLE XXI. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Common 

 
Aside from CE Law, Ethics, and Contracts, all 

courses connected to Professional Course-Common foster 
critical thinking and problem-solving abilities. All courses 
also promote Communication skills except Structural Theory, 
Principle of Steel Design, Principle of Reinforced/Prestressed 
Concrete, and Principles of Transportation Engineering. 
Courses like Structural Theory, Highway and Railroad 
Engineering, Principle of Reinforced/Prestressed Concrete, 
Principle of Steel Design, Hydrology, CE Laws, Ethics and 
Contracts, and Principles of Transportation Engineering do 
not gauge collaboration skills. Furthermore, all courses exhibit 
adaptability except for Fundamentals of Surveying, Structural 
Theory, Principle of Steel Design, Principle of 
Reinforced/Prestressed Concrete, and Hydrology. Finally, 
Highway and Railroad Engineering, Building Systems Design, 
Principles of Transportation Engineering, Quantity Surveying, 
Construction Methods and Project Management, and CE 
Projects 1 and 2 are the courses that promote TAC resilience. 

 
F. Professional Courses – Specialized (HEI to select five 

courses per track) 
 

F.1 Construction Engineering and Management 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Project Construction 

and Management 
      E  E E E E E 

Advanced 
Construction Methods 

& Equipment 

      E  E E E E E 

Construction Cost 
Engineering 

      E  E E E E E 

Database Management 
in Engineering 

      E   E E E E 

Construction 
Occupational Safety 
and Health (COSH) 

      E  E E  E E 

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Project 
Construction 

and 
Management 

 

✓ 

  

✓ 
 

✓ 
 

✓ 
 

✓ 

Advanced 
Construction 
Methods & 
Equipment 

 

✓ 

  

✓ 
 

✓ 
 

✓ 
 

✓ 

Construction 
Cost 

Engineering 

✓  ✓ ✓ ✓ ✓ 

 
Courses 

Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Engineering 
Utilities 1 

  ✓ ✓ ✓ ✓ 

Engineering 
Utilities 2 

  ✓ ✓ ✓ ✓ 
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Database 
Management 

in 
Engineering 

 

✓ 

  

✓ 

 

✓ 

 

✓ 

 

Construction 
Occupational 

Safety and 
Health 

(COSH) 

 

✓ 

  

✓ 

 

✓ 

 

✓ 

 

✓ 

TABLE XXII. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Specialized under Construction Engineering 

and Management 
 

All courses in the Professional Courses-Specialized 
category for Construction Engineering and Management foster 
the TACs of critical thinking, communication, collaboration, 
adaptability, and resilience. Problem-solving skills are not 
being exhibited in this category. 

F.2 Geotechnical Engineering 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Geotechnical Engg 2 

(Rock Mechanics) 
E  E  E  E E   E  D 

Foundation 
Engineering 

E  D  E  E E   D  D 

Geotechnical 
Earthquake 
Engineering 

E  D  E  E E   D  D 

Ground Improvement E  D  E  E E   D  D 
 

 
Courses 

Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Geotechnical 
Engg 2 
(Rock 

Mechanics) 

✓ ✓ ✓  ✓ ✓ 

Foundation 
Engineering 

✓ ✓ ✓  ✓ ✓ 

Geotechnical 
Earthquake 
Engineering 

✓ ✓ ✓  ✓ ✓ 

Ground 
Improvement 

✓ ✓ ✓  ✓ ✓ 

TABLE XXIII. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Specialized under Geotechnical Engineering 
 

Except for collaboration skills, all courses in 
Geotechnical Engineering, which is also included in the 
Professional Courses-Specialized category, promote all TACs. 

F.3 Structural Engineering 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Computer Software in 
Structural Analysis 

          D  D 

Earthquake 
Engineering 

E  E    E    E  D 

Design of Steel 
Structures 

E  E  E  E    E  D 

Reinforced Concrete 
Design 

E  E  E  E    E  D 

Prestressed Concrete 
Design 

E  E  E  E    E  D 

Structural Design of 
Towers/Other Vert. 

Structures 

E  E  E  E    E  D 

Bridge Engineering E  E  E  E    E  D 
Foundation and 

Retaining Wall Design 
E  E  E  E    E  D 

 

TABLE XXIV. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Specialized under Structural Engineering 

Apart from Computer Software in Structural 
Analysis, all courses in Structural Engineering which are 
included in the Professional Courses-Specialized category, 
promote critical thinking, problem-solving, communication, 
adaptability, and resilience. On the other hand, Computer 
Software in Structural Analysis only promotes critical 
thinking and adaptability skills. Additionally, all courses do 
not foster collaboration. 

F.4 Transportation Engineering 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Transportation 
Systems and 
Planning and 

Design 

E  E  E  E   E E  D 

Highway 
Engineering 

E  E  E  E  E E E  D 

Airport Design E  E  E  E I E E   D 
Ports and Harbors E  E  E  E I E E   D 

TABLE XXV. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Specialized under Transportation 

Engineering. 

c 

All courses in Transportation Engineering which is 
also included in the Professional Courses-Specialized 
category, promote critical thinking, problem-solving, 
communication, adaptability, and resilience. However, 
collaboration is not being fostered in all courses. 

 
Courses 

Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communica
tion 

Collaboration Adaptability Resilience 

Computer 
Software in 
Structural 
Analysis 

 

✓ 

    

✓ 

 

Earthquake 
Engineering 

✓ ✓ ✓  ✓ ✓ 

Design of 
Steel 

Structures 

✓ ✓ ✓  ✓ ✓ 

Reinforced 
Concrete 
Design 

✓ ✓ ✓  ✓ ✓ 

Prestressed 
Concrete 
Design 

✓ ✓ ✓  ✓ ✓ 

Structural 
Design of 

Towers/Othe
r Vert. 

Structures 

✓ ✓ ✓  ✓ ✓ 

Bridge 
Engineering 

✓ ✓ ✓  ✓ ✓ 

Foundation 
and 

Retaining 
Wall Design 

 

✓ 

 

✓ 
 

✓ 

  

✓ 

 

✓ 

 
Courses 

Transformation-Advancing Competencies (TACs) 
Critical 

Thinking 
Problem-
Solving 

Communica
tion 

Collabora
tion 

Adaptability Resilience 

Transportatio
n Systems 

and Planning 
and Design 

 

✓ 
 

✓ 
 

✓ 

  

✓ 
 

✓ 

Highway 
Engineering 

✓ ✓ ✓  ✓ ✓ 

Airport 
Design 

✓ ✓ ✓  ✓ ✓ 

Ports and 
Harbors 

✓ ✓ ✓  ✓  
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F.5 Water Resources Engineering 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Water Resources 
Engineering 

D  D      E  E  D 

Flood Control and 
Drainage Design 

D    E      D  D 

Irrigation Engineering E    E  E    E   
Water Supply and 

Planning and 
Development 

D    E  E   E D  D 

Coastal Engineering E  D  E  E       
River Engineering E    E  E    E  D 

Ground Water 
Modeling 

E    E  E    D  D 

 

 
Courses 

Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Water 
Resources 

Engineering 

 

✓ 
 

✓ 

   

✓ 
 

✓ 

Flood 
Control and 

Drainage 
Design 

✓ ✓ ✓  ✓  

Irrigation 
Engineering 

✓ ✓ ✓    

Water 
Supply and 

Planning and 
Development 

 

✓ 
 

✓ 
 

✓ 

  

✓ 

 

Coastal 
Engineering 

✓ ✓ ✓  ✓ ✓ 

TABLE XXVI. Alignment of TACs with Courses based on the program 
outcomes in Professional Course-Specialized under Water Resources 

Engineering 
 

All Water Resources Engineering courses, which are 
also included in the Professional Courses-Specialized 
category, promote critical thinking and problem-solving skills. 
Also, all courses under it promote communication except for 
Water Resources Engineering. There is no single course that 
encourages collaboration.  In addition, adaptability is present 
in all courses except Irrigation Engineering. Furthermore, 
Water Resources Engineering and Coastal Engineering are 
those courses that exhibit resilience. 

G. On-the-Job Training 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
On-the-Job-Training 

(minimum of 240 
hours) 

   D  D D E E E E E D 

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

On-the-Job-
Training 

(minimum 
of 240 
hours) 

 

✓ 
 

✓ 
 

✓ 
 

✓ 
 

✓ 
 

✓ 

TABLE XXVII. Alignment of TACs with Courses based on the program 

outcomes in OJT 
 

The table shows that all TACs, including critical 
thinking, problem-solving, collaboration, adaptability, and 
resilience, are promoted by the technical course associated 
with on-the-job training. 

 
C.2 NON-TECHNICAL COURSES 

A. General Education Courses 
 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

Science, Technology, 
and Society 

   I   I I I     

Readings in Philippine 
History 

     I    I    

Mathematics in the 
Modern World 

I    I         

Contemporary World        I I I    
Understanding the Self      I   I   I  

Purposive 
Communication 

      D       

Art Appreciation   I I          
Ethics      I      I  

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communi
cation 

Collabora
tion 

Adaptability Resilience 

Science, 
Technology, and 

Society 

✓  ✓ ✓ ✓ ✓ 

Readings in 
Philippine 

History 

    ✓  

Mathematics in 
the Modern 

World 

✓ ✓     

Contemporary 
World 

✓    ✓ ✓ 

Understanding 
the Self 

✓  ✓ ✓ ✓ ✓ 

Purposive 
Communication 

  ✓    

Art Appreciation    ✓ ✓ ✓ 

Ethics ✓  ✓ ✓ ✓  

TABLE XXVIII. Alignment of TACs with Courses based on the program 
outcomes in General Education Courses 

 

For Non-Technical Courses related to General 
Education Courses, courses that exhibit Critical thinking skills 
are Science, Technology and Society, Mathematics in the 
Modern World, Contemporary World, Understanding the Self, 
and Ethics. Also, the only course that promotes Problem-
solving skills is Mathematics in the Modern World. However, 
courses such as Readings in Philippine History, Mathematics 
in the Modern World, Contemporary World, and Art 
Appreciation did not promote communication skills. 
Collaboration skills were exhibited in courses like Science 
Technology and Society, Understanding the Self, Art 
Appreciation, and Ethics. Moreover, adaptability is present in 
all courses except Mathematics in the Modern World and 
Purposive Communication. Lastly, Resilience is present only 
in Science, Technology and Society, Contemporary World, 
Understanding the Self, and Art Appreciation. 

B. GEC Elective 

Courses Relationship to Program Outcomes 
a b c d e f g h i j k l m 

GEC (3) Electives    I    I  I    

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

GEC (3) 
Electives 

✓   ✓ ✓  

TABLE XXIX. Alignment of TACs with Courses based on the program 
outcomes in GEC Elective 
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For the GEC Elective Course, the TACs it promotes 
include critical thinking, collaboration, and adaptability. 

C. Mandated Course 

 
Courses Relationship to Program Outcomes 

a b c d e f g h i j k l m 
Life and Works of 

Rizal 
   I  I   I     

 
 

Courses 
Transformation-Advancing Competencies (TACs) 

Critical 
Thinking 

Problem-
Solving 

Communication Collaboration Adaptability Resilience 

Life 
and 

Works 
of Rizal 

   ✓ ✓ ✓ 

TABLE XXX. Alignment of TACs with Courses based on the program 
outcomes in Mandated Course 

For Non-Technical Courses related to Mandated 
Course, the TACs it exhibits include collaboration, 
adaptability, and resilience. 

 

IV. SUMMARY, CONCLUSION, AND 

RECOMMENDATIONS 

 

A.  SUMMARY OF FINDINGS 

1. What is the current state of transformation advancing 
competencies among civil engineering students at Don 
Honorio Ventura State University? 
 
1.1 Critical thinking and Problem-solving skills 
 

 The survey results show that participants had a 
generally good attitude toward critical thinking and problem-
solving skills having a grand mean of 2.9969. The strong 
agreement is noted in areas such as the ability to judge new 
information based on evidence and their open-mindedness 
towards different viewpoints.While engagement in thinking 
about complex issues and the ability to focus and think 
effectively under pressure are acknowledged, there is a 
slightly lower level of agreement compared to other aspects. 
Nonetheless, participants generally agree that they have good 
analytical reasoning, problem-solving skills, and knowledge 
of key problems in their area.  

1.2 Communication and collaboration skills 
 

 Communication and Collaboration skills indicate a 
positive outlook based on the results. The grand mean of 
3.2235 implies that respondents generally agree with the 
combined statements, reflecting a positive perception of 
communication and collaboration. Participants can effectively 
express ideas for group decision-making and demonstrate 
curiosity through questions. They show a strong inclination to 

provide and receive constructive criticism, as well as actively 
listen to different points of view. Furthermore, participants 
demonstrate a willingness to engage within a group by 
actively contributing and being open to suggestions for 
improving team success. 
 

1.3 Adaptability and Resilience 
 

 Adaptability and resilience obtained a grand mean of 
3.1696 implying agreement with the statements. Participants 
show a readiness to adapt to changes, view difficult situations 
as challenges, and use their influence whenever possible 
instead of being helpless. They also have a tendency to 
maintain perspective, seek answers in difficult situations, and 
use past success to build confidence. Also, participants 
indicate an important need to improve their work performance 
by reflecting on their strengths and weaknesses. Overall, the 
findings suggest a solid basis in adaptability and resilience 
with measures to efficiently manage adversities. 
 
2. To what extent does the existing civil engineering 

curriculum foster Transformation and Advancement of 
Competencies? 

 
 The civil engineering curriculum promotes a diverse 
set of transformation-advancing competencies (TACs) 
throughout thirteen program outcomes. Each technical and 
non-technical course under the Civil Engineering curriculum 
contributes significantly in promoting different TACs 
however it is also evident that not all the courses adhere to all 
the TACs consistently. These discrepancies can impact 
students' ability to meet the expected standards for the said 
profession. Moreover, it shows that critical thinking and 
problem-solving skills are the predominant TACs in the civil 
engineering curriculum. The curriculum excels in gauging 
critical thinking and problem-solving skills both of which are 
necessary for civil engineering practice while there is a 
potential to improve the integration of communication, 
collaboration, adaptability, and resilience across the 
curriculum, particularly in non-technical courses. In order for 
the civil engineering curriculum to effectively prepare 
students for their future profession, it is crucial that all 
technical and non-technical courses consistently align with the 
TACs. Addressing the inconsistencies in TAC implementation 
and ensuring alignment across technical courses is essential 
for maintaining the quality and effectiveness of the Civil 
Engineering curriculum in preparing students for their future 
careers. 
 
3. How do civil engineering students perceive sustainability 

concepts and practices, as well as incorporating them into 
their academic perspective? 
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 The grand mean of 3.0188 indicates that, on average, 
the students agree that they have knowledge of sustainability 
concepts within civil engineering. The majority of students 
agree that they possess knowledge of various aspects of 
sustainability in civil engineering. Across the various aspects 
of sustainability knowledge surveyed, students generally agree 
with their level of understanding. The majority of mean scores 
fall within the range of 2.9 to 3.1, indicating a moderate to 
good level of knowledge of the different topics. However, it 
also shows that their familiarity with specific topics varies. 
Overall, respondents consider themselves as having a solid 
understanding of sustainable practices within their field of 
study. 
 The results of the academic perspective survey show 
that students have a generally good attitude toward the 
incorporation of concepts of sustainability in the civil 
engineering program. While students recognize the value of 
including environmental aspects in their courses, there appears 
to be a significantly lower emphasis on the social and 
economic aspects of sustainability. Furthermore, students' 
strong agreement on the significance of incorporating 
sustainable practices into their future careers emphasizes the 
importance of sustainability education in educating future 
civil engineers to address society's complex challenges. 
 

B. CONCLUSION 
 

 The findings show that there is a good foundation for 
critical thinking and problem-solving skills, as well as room 
for growth in some areas including dealing with theoretical 
concepts and keeping calm under pressure. In summary, these 
results indicate how crucial it is to continuously improve 
one’s critical thinking and problem-solving skills to 
successfully navigate the complexities through the intricate 
nature of modern society. Additionally, students possess 
excellent communication and collaboration abilities which are 
the highest mean scores among the TACs illustrating the 
importance of developing effectiveness in other tasks by 
working together properly. Also, students promote positive 
adaptability and resilience capacities which are important 
qualities in managing unforeseen events in addition to 
overcoming overcoming efficiently. 
 The analysis of Transformation-Advancing 
Competencies in the technical and non-technical civil 
engineering courses is not consistent. The curriculum on both 
the technical and non-technical courses gives strengths in 
developing critical thinking as well as problem-solving skills; 
however, there are room for improvement particularly in other 
transformation-advancing competencies. Therefore, this 
means that all TACs that are transformation-advancing should 
be emphasized equally when it comes to balancing the 
curriculum. Thus, for complete integration of these 
transformation-advancing competencies to take place in both 
technical and non–technical courses, the institution must 

evaluate its curriculum and make necessary adjustments. As a 
result of such an inclusive approach, the students will be 
better prepared to overcome various challenges that they may 
encounter in their professional careers. 
 Moreover, students’ general knowledge of 
sustainability concepts and practices still needs to be 
developed as the social and economic aspects of sustainability 
are still lacking. The findings show that sustainable education 
is crucial in preparing engineers of the future for difficult 
tasks and making them able to integrate sustainable practices 
into their future careers. Furthermore, it emphasizes the need 
for a development in curriculum so as to enable aspiring civil 
engineers to have a substantial understanding of sustainable 
principles and practices. This can result in infrastructure that 
is economically viable, socially responsible, and 
environmentally friendly. In addition, it creates a culture of 
sustainability within the engineering profession whereby; 
engineers are consistently looking for ways to reduce 
environmental impacts from their work towards achieving 
sustainable development goals. 
 The findings of this study have great implications for 
civil engineering education and practice. The results show 
how the current curriculum at Don Honorio Ventura State 
University enhances transformation-advancing skills (TACs), 
which are essential for students in pursuit of civil engineering. 
This indicates a strong link that exists between TACs and 
sustainability knowledge since students can apply their critical 
thinking and problem-solving abilities to develop sustainable 
solutions for sustainable issues. Effective communication and 
collaboration play a crucial role when working as teams in 
addressing sustainability challenges. Students who possess 
resilience and adaptability are able to perceive the way 
technology, societal expectations, and environmental 
preservation are changing over time together with other 
factors.Particularly, the research emphasizes on extensive 
education which goes beyond just teaching technical 
knowledge to also include skills development as well as 
commitment towards sustainable practices. Such an approach 
would significantly improve the quality and impact of civil 
engineering practice, resulting in more skilled professionals 
capable of effectively addressing the present challenges. 
 In line with this, there is a significant relationship 
between the transformation advancing competencies, 
knowledge of sustainability concepts and practices, and the 
effectiveness of the existing curriculum. Thus, students' 
transformation-advancing competencies level affects their 
understanding of sustainability concepts and practices, 
whereas the curriculum helps in the development of their 
skills and knowledge.  
 
C. IMPLICATIONS OF THE STUDY 

 

1. One of the study's limitations was the questionnaire's 
length, it is time-consuming and some of the 
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participants expressed a lack of interest, which led to 
incomplete responses. 

2. The data collected from the self-assessment survey 
may be subject to self-reporting bias, in which 
participants provide responses that they think are 
socially acceptable rather than their true opinions. 

3. There is a lack of consideration for instructors' 
opinions. The study overlooks important insights that 
teachers could give regarding the curriculum, 
teaching practices, and students' competencies by 
focusing primarily on students' perceptions. 

4. Since the study is purely quantitative data, the 
desired conclusion was not reached. This limitation 
results from the lack of qualitative data, which could 
have provided further insight into the research.  

 
 

D. RECOMMENDATIONS 

 
Based on the conclusion, the following recommendations are 
made: 

1. The researchers recommend improving the 
integration of sustainability concepts and practices 
across the civil engineering curriculum particularly 
addressing social and economic dimensions. This can 
be done through modifying existing courses or 
introducing new modules directed towards education 
for sustainable development. 

2. Develop specific measures within the curriculum that 
improve civil engineering students' transformation-
advancing competencies (TACs), which might help 
them develop and ensure that they are prepared for 
the needs and challenges of the civil engineering 
profession. 

3. Researchers recommend establishing a systematic 
approach for evaluating and enhancing the 
curriculum in order to ensure its effectiveness and 
identify areas for development. This includes the 
consistent application of Transformation Advancing 
Competencies (TACs) across technical and non-
technical courses. 

4. It is recommended to employ statistical tools such as 
independent T-testing with both students and 
teachers as respondents.  

5. Future researchers are recommended to assess the 
industry perspective on the preparedness of civil 
engineering students in terms of sustainability 
knowledge and conduct a qualitative assessment to 
broaden the scope of the study and provide a better 
understanding of the research. 

 
ACKNOWLEDGEMENT 

The researchers would like to express their heartfelt gratitude 
and appreciation to the following individuals for their 
contributions and genuine help in completing the study. 
 

To Engr. Ana Pauline B. Pagador, their Research Adviser, for 
her patience and time spent checking and rechecking the 
paper, as well as giving her comments, which were very 
helpful in completing the study.  
 

To Engr. Carl Jason Coronel, their Research Coordinator, for 
his endless support, assistance, and thoughtful supervision of 
the research study.  
 

To Sir Sandrick Paul Francisco, their Research 
Psychometrician, for giving his time and effort in validating 
the survey questionnaires and for sharing insights for the 
successful completion of the study.  
 

To Engr. Raul Duya, for giving his valuable time in validating 
the research instrument and sharing insights about the research 
study.  
 

To Mr. Artchie Deang Burca, their Research Grammarian, for 
his invaluable contributions in ensuring the grammatical 
accuracy and clarity of the study.  
 

To Ma’am Nickole Z. Pineda, their Research Statistician, for 
her suggestions and as well as ensuring the accuracy and 
reliability of the study's data analysis.  
 

To Sir Eler Delos Reyes, Engr. Kathlene Camilla David and 
Engr. Jocelyn T. Malig, their Research Panelists, for giving 
their time in sharing valuable feedback, input, and suggestions 
which greatly improved the study's statement of the problem 
and analysis.  
 

To the 4th year Civil Engineering students of Don Honorio 
Ventura State University, for being approachable and 
cooperative and as well as for giving their time in answering 
the survey questionnaires which is relevant for the completion 
of the study. 
 

Furthermore, the researchers are grateful to their family and 
friends for their continuous support, encouragement, and 
understanding, which inspired them to overcome obstacles 
and achieve the goals of the study.  
 

And most importantly, to the Almighty God and Father, for 
giving the strength, wisdom, and knowledge to the researchers 
throughout the entire journey of conducting the study. 
 
REFERENCES 

 
[1] K. F. Mulder, “Strategic competences for concrete action towards 

sustainability: An oxymoron? Engineering education for a 
sustainable future,” Renewable and Sustainable Energy Reviews, 
vol. 68. Elsevier Ltd, pp. 1106–1111, Feb. 01, 2017. doi: 
10.1016/j.rser.2016.03.038. 

[2] S. ; G.-J. L. F. ; P.-E. Marcelino-Sádaba, “Using project 
management as a way to sustainability. From a comprehensive 
review to a framework definition.,” J. Clean. Prod., pp. 1–16, 2015. 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 3, May-June 2024 

 Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 2425 

[3] R. and L. K. Valdes-Vasquez, “‘Incorporating the Social Dimension 
of Sustainability  into Civil Engineering Education,’” Journal of 
professional issues in engineering education and  practice, 2013. 

[4] D. , F. S. J. G. M. A. J. P. and M. V. Lopez, 
“‘Introducing  Sustainability and Social Commitment skills in an 
engineering degree,’” In: Frontiers in  Education Conference (FIE), 
2014. 

[5] K. Chau, “Incorporation of Sustainability Concepts into a Civil 
EngineeringCurriculum.,” Journal of Professional Issues in 
Engineering Education and Practice, 2017. 

[6] N. , and A. K. Lad, “Assessing campus sustainability literacy and 
culture: how are universities doing it and to what end?,” Front. 
Sustain. 3, 927294. , 2022. 

[7] A. J. , S. A. S. , Z. A. , K. T. M. , S. K. M. , and M. A. C. Heeren, 
“Is sustainability knowledge half the battle?: An examination of 
sustainability knowledge, attitudes, norms, and efficacy to 
understand sustainable behaviours.,” Int. J. Sustainab. Higher Educ. 
17, 5., 2016. 

[8] W. Leal Filho, “Education for Sustainable Development in Higher 
Education: Reviewing Needs. In Transformative Approaches to 
Sustainable Development at Universities, World Sustainability 
Series;,” 2015. 

[9] V. M. ; V. T. M. Nikolić, “Sustainable Development as a Challenge 
of engineering education. Therm. Sci.,” 2021. 

[10] I. E. Alliance. EA, “Graduate Attributes and Professional 
Competencies.”. 

[11] D. I. Ramos Torres, “Contribución de la educación superior a 
losObjetivos de Desarrollo Sostenibledesde la docencia. Rev. 
Española Educ. Comp.,” 2021. 

[12] M. Thürer et al., “A systematic review of the literature on 
integrating sustainability into engineering curricula,” J. Clean. Prod., 
2018. 

[13] National Academy of Engineering., “Grand challenges—14 Grand 
Challenges for Engineering.,” 2019. 

[14] S. et al. UNESCO, “Education for Sustainable Development Goals: 
Learning Objectives.,” Paris: France., 2017. 

[15] Franco et al., “What Motivates Students to Be Sustainability 
Change Agents in the Face of Adversity. Sustainability Clim. 
Change,” doi:10.1089/scc.2021.0024, pp. 313–312, 2019. 

[16] Rredman et al., “What Motivates Students to Be Sustainability 
Change Agents in the Face of Adversity. Sustainability Clim. 
Change,” doi:10.1089/scc.2021.0024, pp. 313–322, 2021. 

[17] I. J. et al. Gordon, “Forging Future Organizational Leaders for 
Sustainability Science. Nat. Sustain.,” doi:10.1038/s41893-019-
0357-4, vol. 2, pp. 647–649, 2019. 

[18] V. ,& V. N. Kioupi, “Education for Sustainable Development: A 
Systemic Framework for Connecting the SDGS to Educational 
Outcomes.,” Sustainability, pp. 1–18. 

[19] W. ; R. L. Steele, “ The Sustainable Development Goals in Higher 
Education: A Transformative Agenda?,” Springer Nature: 
Basingstoke, 2021. 

[20] E. Koehn, “AC 2009-591: INTRODUCTION OF 
SUSTAINABILITY TO CIVIL AND CONSTRUCTION 
ENGINEERING STUDENTS Introduction of Sustainability to 
Civil/ Construction Engineering Students.” 

[21] R. of the W. C. on E. and D. United Nations General Assembly, 
“Our Common Future, United Nations General Assembly, 
Development and International Co-operation: Environment, Oslo, 
Norway,” May 2018. 

 
[22] C. G. S. G. M. N. T. A. B. M. G. I.M. Simion, “Ecological footprint 

applied in the assessment of construction and demolition waste 
integrated management.,” Environ. Eng. Manage. J. 12 , 779, 2013. 

[23] Asian Development Bank, “Investing in Natural Capital for a 
Sustainable Future in the Greater Mekong Subregion,” 2015. 

[24] R. Emas, “Brief for GSDR: The Concept of Sustainable 
Development: Definition and Defining Principles, Florida 
International University,” 2015. 

[25] A.D. Basiago, “Economic, social and environmental sustainability 
in development theory and urban planning practice.,” 
Environmentalist 19 , 145, 2014. 

[26] R. J. T. T.L. Reddy, “Environmental, Social and Economic 
Sustainability: Implications for Actuarial Science,” Actuaries 
Institute ASTIN, AFIR/ERM and IACA Colloquia, 2015. 

[27] Y. J. E. Eizenberg, “Social sustainability: a new concept 
framework. ,” Sustainability 9 , 68 , 2017. 

[28] K. & H. S. & M. Mu. Ohn, “Self-Assurance of Civil Engineering 
Students on Skills and Attributes Crucial for the Civil Engineering 
Industry.,” no. 10.6084/m9.figshare.12456605.v1, 2020. 

[29] M. K. , et al. Hedden, “‘Teaching sustainability using an active 
learning constructivist approach: Discipline-Specific case studies in 
higher education,’” vol. 9, no. Sustainability, 2017. 

[30] D. Adair and M. Jaeger, “Incorporating Critical Thinking into an 
Engineering Undergraduate Learning Environment,” International 
Journal of Higher Education, vol. 5, no. 2, Jan. 2016, doi: 
10.5430/ijhe.v5n2p23. 

[31] C. Baillie, “ Critical theory of technological development - course 
outline. University of Western Australia.,” 2013. 

[32] F. A. Phang, A. N. Anuar, A. A. Aziz, K. M. Yusof, S. A. H. Syed 
Hassan, and Y. Ahmad, “Perception of complex engineering 
problem solving among engineering educators,” in Advances in 
Intelligent Systems and Computing, Springer Verlag, 2018, pp. 
215–224. doi: 10.1007/978-3-319-60937-9_17. 

[33] M. , et al Thurer, “‘A systematic review of the literature on 
integrating sustainability into engineering curricula,’” J Clean Prod, 
vol. 181, pp. 608–617, 2017. 

[34] Will O’Connor M.D., “Communication and Collaboration: Why 
they’re one and the same | TigerConnect. ,” Feb. 2015. 

[35] Steve Burnage, “Communication and collaboration skills,” Apr. 
2018. 

[36] L. ; H. R. F. ; A. L. F. ; P. E. Segarra, “Knowledge Management and 
Information Flow through Social Networks Analysis in Chilean 
Architecture Firms,” vol. 2, no. 413–420, Jul. 2017. 

[37] Institute of Civil Engineers, “s. ICE Professional Skills; Institute of 
Civil Engineers:,” vol. 2018. 

[38] M. G. ; L. C. B. ; M. E. C. ; C. E. E. ; M. Y. A. R. García, 
“Development and evaluation of the team work skill in university 
contexts. Are virtual environments effective?,” vol. 13, no. Int. J. 
Educ. Technol. High. Educ., pp. 1–11, 2016. 

[39] C. , S. Y. , Z. Y. , X. F. , Z. J. , & N. J. Chen, “The effect of 
academic adaptability on learning burnout among college students: 
the mediating effect of Self-Esteem and the moderating effect of 
Self-Efficacy.,” Psychol Res Behav Manag, vol. 16, pp. 1615–1629, 
2022. 

[40] S. S. , F. L. , N. L. , T. T. J. G. , S. S. Wilkins K. G., “The 
relationship among positive emotional dispositions, career 
adaptability, and satisfaction,” no. 10.1016/j.jvb.2014.08.004, pp. 
329–338, 2014. 

[41] L. O. ; J. I. ; H. D. V. L. ; R. C. D. F. Makana, “Assessment of the 
future resilience of sustainable urban sub-surface environments,” pp. 
21–31, 2016. 

[42] D. (2013) Perkins-Gough, “The significance of grit: a conversation 
with Angele Lee Duckworth,” Educ. Leadersh. 71, pp. 14–20, 2013. 

[43] A. J. Martin, “Academic buoyancy and academic resilience: 
exploring ‘everyday’ and ‘classic’ resilience in the face of academic 
adversity,” Sch. Psychol. Int. 34, pp. 488–500, 2013. 

[44] S. Rokooei, F. Vahedifard, and S. Belay, “Perceptions of Civil 
Engineering and Construction Students Toward Community and 
Infrastructure Resilience,” Journal of Civil Engineering Education, 
vol. 148, no. 1, Jan. 2022, doi: 10.1061/(asce)ei.2643-9115.0000056. 

[45] C. Wiese, “Non-experimental research: What it is, overview & 
advantages.,” QuestionPro., May 2023. 

[46] Qualtrics, “How to use stratified random sampling to your 
advantage.” Accessed: Mar. 24, 2024. [Online]. Available: 
https://www.qualtrics.com/au/experience-
management/research/stratified-random-sampling/ 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 3, May-June 2024 

 Available at www.ijsred.com 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 2426 

[47] M. A. , O. E. D. , & B. N. A. Bujang, “A Review on Sample Size 
Determination for Cronbach’s Alpha Test: A Simple Guide for 
Researchers. ,” The Malaysian journal of medical sciences, 2018. 

[48] P. Bhandari, “What is a Likert scale? | Guide & Examples.,” 
Scribbr., Jun. 2023. 

[49] K. Williams, “What is SPSS? Definition, Features, Types, and Use 
Cases,” SurveySparrow., Oct. 2023. 

[50] M. Z. Sharif, M. F. Lee, and A. Ab Rahman, “Critical thinking and 
problem solving skills comprehension level among vocational 
education undergraduates,” Estudios de Economia Aplicada, vol. 39, 
no. 10, 2021, doi: 10.25115/eea.v39i10.5627. 

[51] R. Palos, “Perceived importance of communication skills and their 
predictive value for academic performance.” [Online]. Available: 
https://www.researchgate.net/publication/286062837 

[52] F. S. Olayemi, “Building resilience and adaptability in the face of 
challenges.,” Mar. 2023. 

[53] N. Salzman, B. C. S. Chittoori, S. M. Miller, and T. A. Robbins, 
“Senior Civil Engineering Studentsâ•Ž Views on Sustainability and 
Resiliency.” 

[54] F. S. Kirmizi, “Determine the Relationship Between the Disposition 
of Critical Thinking and the Perception About Problem-Solving 
Skills.,” Procedia - Social and Behavioral Sciences, 191, 657–

661.https://doi.org/10.1016/j.sbspro.2015.04.719 , 2015. 
[55] D. Kauffmann, “Between communication and collaboration in 

virtual teams: the mediating effect of interpersonal trust,” 2016, doi: 
10.13140/RG.2.1.4683.7360. 

  

 


