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ABSTRACT

In a rapidly advancing world, civil engineering students should be able to adapt with the dynamic competencies valued in the
industry to succeed in their future careers. This study aims to fill a research gap by analyzing the competencies acquired through
the new learning modalities. Its significance extends to multiple sectors, providing growth for students, improving teaching
methods for faculty, informing hiring decisions for construction companies, enhancing educational systems for universities,
assisting curriculum programmers, and offering insights for future researchers. The study examined competencies of civil
engineering students under new learning modalities, exploring self-assessments, professors' perspectives, and construction
companies' viewpoints, it also uncovered the intricate relationships between these perspectives. Additionally, this study
compared the acquired competencies of students with the valued competencies in the industry. This study utilized a mixed method
research design, specifically triangulation. The study surveyed eighty (80) students, sixteen (16) faculty members, and ten (10)
construction companies through purposive sampling technique. Validated questionnaires and structured interviews were used
as research instruments. Furthermore, the quantitative and qualitative data were analyzed accurately and systematically. The
findings of the study revealed that civil engineering students possess a strong foundation in ethical responsibilities, teamwork,
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and leadership, as mentioned by the participants, who believe that ethical responsibilities have been instilled in students since
childhood. However, the students also demonstrate a need for further development in engineering mechanics, design, and
managing risk and uncertainty. In the perspective of professors and companies, students need to have knowledge and mastery
in design, and risk and uncertainty that are valued competencies in industry. In conclusion, the study emphasizes the
significance of aligning academic and industry expectations for preparing successful civil engineering students. While
competencies from new learning methods are generally effective, technical improvements are required. Varying perspectives
highlight the need for enhanced curriculum to meet industry demands, with strong support for the formal integration of hybrid
learning.

Keywords: Hybrid learning, t-test, thematic analysis, skills

1. INTRODUCTION AND REVIEW OF RELATED LITERATURE AND STUDIES

Higher education institutions (HEISs) play a critical role in equipping students with the necessary theoretical knowledge and skills.
The education and training provided by these institutions serve as the backbone of competency development and the foundation of
successful professional practice throughout students' careers.

Passow (cited in Condeiro et al., 2020) defined competencies as the synthesis of knowledge, skills, abilities, attitudes, and other
characteristics that enable a person to function proficiently in complex and uncertain circumstances such as professional work, civic
engagement, and personal life. Kudngaongarm and Sojivorakul (cited in Grate, 2017) added that competency is a gauge of the
ability to successfully fulfill duties and responsibilities to the standard expected in a profession.

In civil engineering, Passow (cited in Roy et al., 2022) formalized the areas of competencies that students of accredited engineering
programs must attain. While technical competencies have traditionally been the impetus of engineering curricula, the importance
of foundational, fundamental, and professional competencies continues to be recognized and acknowledged into civil engineering
education.

The book "Civil Engineering Body of Knowledge Third Edition™ published by the American Society of Civil Engineers (2019)
identified twenty-one (21) concentrated competencies under the four (4) areas of competencies. Project management, engineering
economics, risk and uncertainty, breadth in civil engineering areas design, technical depth and sustainability fall under the technical
competencies. Foundational competencies include mathematics, natural sciences, social sciences, and humanities. Additionally,
materials science, engineering mechanics, experiment methods and data analysis, and critical thinking and problem solving are
included in fundamental competencies. Lastly, professional competencies include communication, teamwork and leadership,
lifelong learning, professional attitudes, professional responsibilities, and ethical responsibilities.

Additionally, Mishra (2016) examined the perceptions of both employers and employees regarding the employability skills required
for entry-level positions in engineering firms. The study revealed that aspiring engineers should have personal skills, presentation
skills, effective communication skills, technical knowledge, and leadership abilities. Similarly, a study by Mohd shanmsuri Md
Saad (cited in Bakare 2019) found that problem-solving skills, tool-handling expertise, and presentation skills are highly in demand
competencies.

However, a study conducted by Polmear et al. (2020) reveal a huge gap between the competencies provided by the curriculum for
undergraduate civil engineering students and the competencies valued in the industry.

Civil engineering is an innovative profession sculpted by evolving challenges and emerging opportunities as stated by Russell (cited
in Polmear et al., 2017). Given the dynamic nature of the field, the set of competencies varies across different countries, companies,
periods of time, and perspectives.

With the massive advancement of technology, the complexity of how civil engineering is practiced and learned has been ever-
expanding over the past decades (J. Izwan et al., 2019). As a result, engineers have become "learning professionals,” where
undertaking continuous education is a necessity to be at par with the more complex technical environment. (Ganiron, 2017)

The contribution of technology in civil engineering education is immensely evident, from the emergence of various engineering
software to the development of numerous engineering devices and modern equipment. Elaish et al. (2019) noted that one such

© 2023, www.1JARIIT.com All Rights Reserved Page 628



https://www.ijariit.com/

International Journal of Advance Research, Ideas and Innovations in Technology

contribution is the adoption of online learning technologies across diverse learning contexts to allow for the seamless delivery of
instructions and resources. Although the effectiveness of this new learning method has long been recognized by the education
community, challenges in its proper implementation and formal integration into the curriculum continue to proliferate.

In recent times, the educational system has suffered an unprecedented health crisis with the emergence of the COVID-19 pandemic,
which has devastated its foundational framework. According to Ciotti et al. (2020), COVID-19 is an infectious disease caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which emerged in China in December 2019 and has symptoms
of fever, cough, and shortness of breath. The Philippines reported its first case of the disease on March 1, 2020, and by early May
2020, the virus had infected 4,806,299 people and resulted in 318,599 deaths worldwide, leading the World Health Organization
(WHO) to declare the outbreak a global pandemic.

This pandemic has initiated major disruptions in the educational system, affecting more than 1.5 billion students (Simbulan, 2020).
This stimulated the digital transformation of higher education in order to recommence the educational training while curbing viral
transmission. Rotas et al. (2019) noted that online learning technologies have been integrated in educational delivery mechanisms
giving rise to the implementation of new learning modalities such as modular learning, online learning (both synchronous and
asynchronous), blended learning, and hybrid learning.

Khalil et al. (2020) stated that the sudden transition to these new learning modalities has raised a wide range of serious concerns
relating to socioeconomic factors, pedagogy, policy, technology, logistics, and psychosocial factors. Educators, particularly those
used to the traditional educational delivery mechanism, have been forced to adapt despite their inadequate technological literacy.
As a result, acquiring the necessary education may be less than ideal, especially in courses where direct interactions are required.
Additionally, Franchi (2020) has observed that dropout rates among students in higher education have increased due to economic,
psychological, and academic reasons.

Researchers worldwide have been churning out studies relating to the pandemic and the new modes of learning. Among these are
Fawaz et al. (2021) and Copeland et al. (2021), who investigated the impact of COVID-19 on the mental health of college students
and their coping mechanisms. Tang et al. (2020) studied the effectiveness of online modes of learning among engineering students
and found that students are not satisfied with the education acquired through online learning. Additionally, Suryaman et al. (2020)
observed the setup of online learning during the pandemic and found that students encountered difficulties such as high internet
costs, lack of technological knowledge, and limited socialization.

On the other hand, students generally view synchronous online learning positively, as indicated in a study conducted by Khalil et
al. (2020) at a medical school in Saudi Arabia. Furthermore, Singh et al. (2020), who examined the experiences of students during
the pandemic, reported that students positively acknowledged the use of online learning as an educational delivery mechanism.

Although numerous studies and assessments have been published on national policies, professional development, curriculum,
psychological effects, and the effectiveness of new learning delivery mechanisms, there is limited or worse, non-existent analysis
of the competencies acquired and developed through these new learning modalities, particularly in civil engineering.

Despite the significant changes in the educational system in recent years, the civil engineering curriculum has not been updated
since 2017, as stipulated in CHED Memorandum Order No. 46 Series of 2017.

This series of massive advancements suggests that the future will be different. The competencies expected of engineering students
will be rigorous and constantly changing. Therefore, the civil engineering education should be able to adapt to these changes to
prepare the students for the demands of a rapidly advancing technological world.

This study used the triangulation method to analyze the perspectives of construction companies, engineering professors, and civil
engineering students at Don Honorio Ventura State University regarding the competencies of students undertaking new learning
modalities. According to Noble et al. (2019), triangulation is a technique used to improve the credibility and validity of research
findings. Credibility refers to the degree to which a study accurately evaluates the concept or ideas being investigated, while validity
refers to the extent to which an investigation accurately evaluates the concept and ideas being investigated. By combining theories,
methods, or observers in a research study, triangulation can help overcome biases caused by the use of a single method or observer.
Additionally, Honorene (2017) stated that triangulation is a powerful technique for validating data by combining information from
multiple sources. Specifically, it refers to the use and combination of multiple research methods in the study of the same
phenomenon.

color and different ways of arrangement. In recent years, there has been a general trend towards reducing the use of
natural resources and the reuse of waste products (Tan et al., 2017).

2. RESEARCH PROBLEM
© 2023, www.1JARIIT.com All Rights Reserved Page 629



https://www.ijariit.com/

International Journal of Advance Research, Ideas and Innovations in Technology

With the use of data triangulation analysis, this study explored the perspectives of construction companies, engineering professors,
and students towards the competencies of civil engineering students undertaking the new learning modalities as a repercussion of
the pandemic. Specifically, the researchers sought to answer the following queries:

1.
2.
3.
4,

5.

How do civil engineering students undertaking the new learning modalities describe their competencies?

How do faculty members outline the competencies of civil engineering students undertaking new learning modalities?
How do construction companies define the competencies of civil engineering students undertaking new learning
modalities?

Is there a significant difference among the perspectives of construction companies, engineering professors, and
students?

How do the competencies valued in the industry compare to the actual competencies acquired by students?

3. OBJECTIVES

This study is designed to achieve the following objectives:

1.
2.

3.

4,

5.

To investigate the self-reported competencies of civil engineering students undertaking new learning modalities.

To examine the perspectives of engineering professors on the competencies of civil engineering students undertaking
new learning modalities.

To explore the perspectives of construction companies on the competencies of civil engineering students undertaking
new learning modalities.

To determine if there is a significant difference among the perspectives of construction companies, engineering
professors, and civil engineering students on the competencies of civil engineering students.

To compare the competencies acquired by civil engineering students with the competencies valued by the industry.

4. CONCEPTUAL FRAMEWORK

LEGENDS:

L Perspective of Students
L Perspective of Professors
|: Perspective of Companies

Quantitative Data Collection and Analysis
(using IBM Statistics Software, Frequency Distribution.
Weighted Mean, Likert Scale, two Sample T-Test )

Qualitative Data Collection and Analysis
(using Nvivo 1.4.1 software and the six-phase process of
reflexive thematic analysis)

- Triangulation of Qualitative and Quantitative Data

Relationship between two groups
{using Two Sample T-Test )

- Competencies of Civil Engineering Students Undertaking
New Learning Modalities

A STUDENTS

&£

Quantitative

Figure 1: Paradigm of the Study

The study framework is presented in Figure 1 and consists of eight components. The first three are the data sources: civil engineering
students, professors, and construction companies. The fourth and fifth components involve collecting and analyzing quantitative
and qualitative data from each group, respectively. The sixth component involves triangulating the quantitative and qualitative data
across the different sources. The seventh component involves triangulating the data sources to identify relationships between groups.
Finally, the last component presents the final result of the study, which is the competencies of civil engineering students under the
new learning modalities.

© 2023, www.1JARIIT.com All Rights Reserved Page 630



https://www.ijariit.com/

International Journal of Advance Research, Ideas and Innovations in Technology

5. HYPOTHESIS

Alternative Hypothesis, Ha: There is a significant difference among the perspectives of construction companies, engineering
professors, and students.

Null Hypothesis, Ho: There is no significant difference among the perspectives of construction companies, engineering professors,
and students.

Alternative Hypothesis, Ha: There is a significant difference between the competencies valued in the industry and the
competencies acquired by students.

Null Hypothesis, Ho: There is no significant difference between the competencies valued in the industry and the competencies
acquired by students.

6. SIGNIFICANCE OF THE STUDY

This study provides rigorous result analysis regarding the competencies of civil engineering students undertaking the new modes
of learning based on the perspectives of the students themselves, faculty members, and construction companies. The following
sectors are among those who benefit from the study:

The Students. This study may be beneficial to civil engineering students who experienced new learning modalities, as it provides
them with information on the perspectives of different data sources regarding their competencies. It may also raise their awareness
of the gaps between their actual competencies and the competencies expected by construction companies.

The Faculty Members. Civil engineering faculty members may use the results of this study to determine the effectiveness of their
educational delivery techniques and whether students are acquiring quality education through new learning methods. This study
may serve as a basis for developing new teaching techniques for further improvement.

The Construction Companies. This study may be useful in the hiring process for construction companies, providing them with
consolidated data on the competencies and quality of education acquired by civil engineering graduates during the pandemic.

The University. The results of this study may provide the university with valuable insights into the effectiveness of its current
educational system and inform decisions on further improvements. This may also serve as a basis for implementing new educational
frameworks to align with the competencies valued in the industry.

Curriculum Programmers. The results of this study will be significant to civil engineering curriculum programmers as it will
provide them with valuable insights on the effectiveness of the new learning modalities. It may also help them in making informed
decisions on the curriculum design and pedagogical strategies, which will ultimately enhance the students' learning outcomes and
prepare them for the demands of the industry.

Future Researchers. This study may serve as a guide for future researchers conducting related studies. It may also be used as a
source for another triangulation design study, or as a basis for expanding the scope and delimitation of this study.

7. SCOPE AND LIMITATION

This study focused on the perspectives of students, faculty members, and construction companies towards the
competencies of civil engineering students currently undertaking the new learning methods.
The scope of this study included 4th year civil engineering students currently enrolled at Don Honorio Ventura State University
and civil engineering faculty members currently employed at the same university. The scope also includes construction companies
within Pampanga which supervised civil engineering interns from the university in 2022.

8. METHODOLOGY

This chapter presents the research design, population, research instrument, data collection procedure, and data analysis for this
study. These methodologies have served as guidelines for the researchers in conducting the necessary procedures from data
collection to analysis.

8.1. Research Design

This study employed a mixed method research design, specifically triangulation design. According to Cameron (2015), mixed
method research is a study that collects, analyzes, and interprets both quantitative and qualitative data in a single study or series of
studies examining the same underlying phenomenon. As stated by George (2022), mixed method design allows researchers to obtain
a more comprehensive view and extract more informative evaluations than a single quantitative or qualitative investigation.

Furthermore, as stated by Denzin et al. (cited in Campbell et al., 2018), triangulation design is a type of mixed method research that

uses multiple datasets, methods, theories, and/or investigators to make the design more effective and improve interpretation of
results. According to Noble and Heale (2019), this type of design also increases the reliability and substance of research findings,
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making a study more convincing and trustworthy. It verifies data using both quantitative and qualitative analyses and provides
balanced explanations to readers.

The use of quantitative and qualitative data allowed the researchers to capture a broader range of perspectives and experiences from
different data sources, including students, faculty members, and construction companies. Overall, the mixed method design,
particularly triangulation, was chosen to provide a more thorough and informative evaluation of the competencies of civil
engineering students under the new learning modalities.

8.2. Population

This study used purposive sampling technique in selecting the respondents. According to Alkassim, Etikan and Musa (2016),
purposive sampling technique is the deliberate selection of participants based on certain qualities they possess and uses a method
that is not random and does not use random sampling methods or require a certain number of participants.

Raosoft was used to determine the minimum recommended population. For the 4th year civil engineering students, with a total
population size of 696, a margin of error of 5%, and a 95% confidence level, the minimum recommended sample size for the
students is 78. And for the professors, with a total population size of 40, a margin of error of 10%, and a confidence level of 90%,
the minimum recommended sample size for the professors is 16.

The final number of respondents for the survey questionnaires were eighty (80) civil engineering students, sixteen (16) civil
engineering faculty members at Don Honorio Ventura State University, and ten (10) construction companies within Pampanga.
Structured interviews were only conducted with those who agreed to participate.

This study employed specific criteria for each group to ensure the selection of right respondents. Only fourth-year students who
had experienced face-to-face, online, modular, and hybrid learning were chosen to participate. This criterion made sure that the
respondents have sufficient exposure to different learning modalities. Additionally, only faculty members with a minimum of four-
years of teaching experience and had experienced teaching in face-to-face, online, modular, and hybrid setup were chosen to
participate. This condition ensured that the respondents had adequate teaching experience and had adapted to the new teaching
modalities. Lastly, only representative of engineering firms who supervised civil engineering interns from Don Honorio Ventura
State University in 2022 were invited to participate. This criterion ensured that the respondents had sufficient experience in working
with civil engineering undergraduates who had undergone the new learning modalities.

8.3. Research Instrument

To gather the necessary data for the results analysis of this study, the researchers used survey questionnaires followed by structured
interviews with participants from the three data sources. These instruments underwent validation by a grammarian, psychometrician,
and approval by a research consultant to ensure quality and eliminate bias and animosity in the methodologies. Furthermore, the
survey questionnaire underwent pilot testing and reliability test using the Cronbach’s alpha. As defined by Bujang et. al. (2018), it
is a statistical metric that assesses the internal consistency and reliability of multiple items, measurements, or ratings. This measure
is commonly used in research to determine the degree to which a questionnaire, instrumentation, or rating evaluated by subjects
produces consistent and dependable results, thereby indicating the stability of these tools. The calculated value of alpha from the
reliability test is 1.0324, which has an interpretation of excellent internal consistency.

Survey Questionnaires. For the quantitative component of this study, survey questionnaires were used. The questionnaires
contained twenty-one (21) competencies along with their definitions and examples. These competencies were adopted from the
book Civil Engineering Body of Knowledge Third Edition published by the American Society of Civil Engineers (2019).
Respondents were asked to rate these competencies based on their perspectives towards the civil engineering students under the
new learning methods. Additionally, the questionnaires included a consent or request for an interview. Respondents who agreed to
the consent served as participants for the qualitative data collection.

Structured Interviews. For the qualitative section of this study, structured interviews were conducted. These interviews consisted
of open-ended questions designed to elicit in-depth responses from participants. The questions were tailored to each of the three
data sources: students, faculty members, and construction companies. Students were asked about their perception of the
competencies they have acquired through new learning modalities, their career plans, and their views on the effectiveness of these
methods. Faculty members were asked about their perspectives on the competencies valued in the industry, their observations on
the competencies of students undergoing new learning modalities, and their opinions on the advantages and disadvantages of these
methods. Construction companies, specifically those that have supervised civil engineering interns, were asked about the
competencies they expect from applicants and whether they believe these competencies are acquired by the interns through new
learning modalities. These interviews provided valuable insights into the perspectives of different stakeholders on the competencies
of civil engineering students.
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8.4. Data Collection

The data collection for this study were conducted in two simultaneous parts. First, the researchers submitted an approval letter to
the university to formalize the study and validate its procedures. Once the letter was signed, the researchers disseminated the survey
questionnaires and conducted structured interviews with the civil engineering students and faculty members at Don Honorio Ventura
State University.

For the second part, the researchers conducted preliminary visits to selected construction companies to submit a formal letter of
request to participate in the study. If the companies agreed to participate, the researchers conducted the survey and structured
interviews with their representatives at a mutually agreed upon date and time. The researchers ensured that the data collection
procedures were conducted in a neutral and unbiased environment in order to maintain the validity of the collected data.

8.5. Data Analysis
This section encompasses the comprehensive data analysis procedure of this study which is divided into three phases.

Quantitative Data. The quantitative data gathered by the researchers from the survey questionnaires were classified, organized,
tallied, and tabulated using the IBM SPSS Statistics software. According to William (2022), this software is commonly used by
researchers to analyze complex statistical data from social science research. It allows researchers to create and validate predictive
models using advanced statistical techniques and aids in the collection of insights from quantitative inputs through open-ended
surveys.

Initial analysis was performed using frequency distribution and weighted mean to determine the average ratings of each competency
within each data source. The Likert Scale was used to interpret the weighted data. Likert Scale uses five points to appraise attitudes,
where the third point in the middle (anchors) is neutrality. The response scales in structured survey questionnaires include using the
Likert scale to allow respondents to express their viewpoint's direction and tenacity (Chyung et al, 2017). In addition, several
advantages of using Likert-type scales have been identified. Most notably, Likert-type scales are economical and easy to administer,
and allow researchers to collect information in a simple, standardized manner. Participants are generally familiar with this survey
format and will not require substantial assistance when the questions are written at an appropriate reading level (Ho, 2016).

Table 1: Likert Scale Interpretation

Weighted Average Interpretation Weighted Average Interpretation
420-5 Excellent 4.20-5 Very Important
3.40-4.19 Good 3.40-4.19 Fairly Important
2.60-3.39 Acceptable 2.60 -3.39 Important
1.80 - 2.59 Poor 1.80 - 2.59 Slightly Important
1-1.79 Very Poor 1-1.79 Not at all Important

Additionally, the Two-samples Independent T-test was used to triangulate the initial result analysis which determined the
relationship between the perspectives of students, teachers, and construction companies. According to Kumar (2023), the unpaired
two-sample t-test, also referred to as the two independent samples t-test, is a crucial statistical technique that enables researchers to
derive significant insights from the data. This test assesses whether the disparity between the means of two separate samples is
statistically significant or simply a result of random variation.

Table 2: T-test Interpretation

Sig. Interpretation
P<0.05 Significant
P>0.05 Insignificant

Qualitative Data. The qualitative data collected from the structured interviews were transcribed and analyzed using NVivo 1.4.1
software and the inductive logic approach of thematic analysis. NVivo is a mixed-methods and qualitative research software used
to analyze unstructured text, audio, video, and image data from various sources such as interviews, focus groups, and surveys. It
allows researchers to dive down into the data for thorough assessment and gives the techniques to obtain a general sense of the
themes in the data (Kent State Universities Libraries, 2021). Furthermore, as stated in the article published by J. Caulfield (2019),
in an inductive logic approach, themes are generated based on the data gathered. To produce a rigorous result, the researchers
adopted the six-phase process of reflexive thematic analysis developed by Virginia Braun and Victoria Clarke. The process includes
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familiarizing with the data transcripts, coding, generating initial themes, developing and reviewing themes, defining and naming
themes, and writing the result analysis.

The extracted themes from this procedure were assessed for relevance to the objectives and stated problems of the study and were
used to produce scholarly report narratives and a thematic map for visual reference. Selected data transcripts were quoted to support
the analysis and pseudonyms were used to maintain the confidentiality of the respondents.

Methods Triangulation. The final result analysis of the study was obtained through triangulation of the result analyses from the
quantitative and qualitative data. This process involved comparing and contrasting the results from the two methods to determine
any convergence or divergence, providing a more comprehensive understanding of the data and producing more robust conclusion.

8.6. Ethical Consideration

The data were collected in accordance with the Data Privacy Act of 2012 and only be used for the sole purpose of the study.
Furthermore, personal and demographic information of the respondents was treated with strict confidentiality, and pseudonyms
were employed to protect their identities.

All authors of the articles, related studies, related literature, and other information utilized in this paper were appropriately cited
and acknowledged following the American Psychological Association (APA) format.

9. RESULTS AND DISCUSSION
9.1. Perspective of Engineering Students

Table 3: Assessment of engineering students to their acquired competencies

Competencies Mean SD Interpretation
Foundational
Mathematics 3.56 0.855 Good
Natural Sciences 3.49 0.763 Good
Social Sciences 3.64 0.875 Good
Humanities 3.64 0.917 Good
Fundamental
Material Sciences 3.58 0.776 Good
Engineering Mechanics 3.45 0.761 Good
Experiment Methods and Data Analysis 3.22 0.763 Acceptable
Critical Thinking and Problem Solving 3.22 0.839 Acceptable
Technical
Project Management 3.55 0.899 Good
Engineering Economics 3.38 0.848 Acceptable
Risk and Uncertainty 3.51 0.871 Good
Breadth in Civil Engineering Areas 3.55 0.855 Good
Design 3.18 0.965 Acceptable
Depth in Civil Engineering Areas 3.21 0.852 Acceptable
Sustainability 3.28 0.779 Acceptable
Professional
Communication 3.78 0.856 Good
Teamwork and Leadership 3.96 0.892 Good
Lifelong Learning 3.93 0.839 Good
Professional Responsibilities 3.94 0.876 Good
Professional Attitudes 3.91 0.845 Good
Ethical Responsibilities 4.24 0.815 Excellent
Grand Mean 3.58

The table presents the competencies acquired by civil engineering students based on their self-assessment. According to the
findings, Ethical responsibilities have been identified as one of the most crucial skills that civil engineering students have acquired.
They believe that these ethical values have been ingrained in them since childhood. Additionally, they emphasized that ethical
conduct is integral to achieving their personal aspirations in their chosen career and serves as a compass for distinguishing between
right and wrong.
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Civil engineers are ethically obligated to adhere to established principles and guidelines that prioritize the welfare of the public and
promote the common good (Verma, 2023). Hence, it is essential for aspiring civil engineers to recognize that while foundational,
fundamental, and technical skills are important, the ability to work with integrity is equally indispensable.

On the other hand, the competency of design received the lowest rating among the respondents. They expressed difficulties in
learning this subject through the new learning modalities. It was revealed that design, being a complex topic, requires face-to-face
demonstrations and interactions to enhance understanding and proficiency.

Table 22

HCORPORATE NEW
LEARNING MODALITIES IN THE
CURRICULUM
REASONS NOT TG INCORPORATE NEW
LEARNING MODALITIES IN THE
Tabla 25 CURRICULUM
RNOT
TAKING BOARD EXAM
IMMEDIATELY

—— Table 17

QUALIFICATIONS AND QUALITIES
REASGNS FOR IMMEDIATE BOARD VALUED IN THE INDUSTRY

EXAM TAKING.
FACTORS AFFECTING THE
ACQUISITION Ol
COMPETENCIES ACQUIRED OR OBSERVED
Table2s COMPETENCIES OF

STUDENTS.
Table 18

ADVANTAGES OF
TRADITIONAL LEARNING

AN
Table 21 DISADVTAGES OF NEW LEARNING MODALITIES
LEARNING MODALITIES
Table 19

Figure 2: Thematic map generated from the perspective of engineering students

The thematic map generated from the thematic analysis of student interview transcripts is shown in Figure 2. Ten themes were
identified, each with their underlying codes, including Advantages and Disadvantages of New Learning Modalities and Traditional
Learning, Qualifications and Qualities Valued in the Industry, Factors Affecting Competency Acquisition, Reasons for Delaying
Board Examinations, Acquired or Observed Competencies of Students, and Reasons for Choosing to Incorporate or Not Incorporate
New Learning Modalities in the Curriculum.

Narrative

The sudden transition from traditional to new learning modalities has led to numerous changes, including alterations in the learning
setup that have both positive and negative effects on the students’ acquisition of knowledge. This shift in the modes of learning has
also influenced their decisions in taking the board examinations immediately. Additionally, the sudden change in learning modes
has impacted students' ability to acquire the necessary qualities and competencies valued in the industry.

The analysis of the participants' responses was detailed in ten (10) themes that emerged.

Theme 1: Qualifications and Qualities Valued in the Industry

When asked about the competencies that are highly valued in the industry and their awareness of them, students listed competencies
they have acquired. The majority of students identified computer-software literacy, decision-making, and critical thinking skills as
the top competencies valued in the industry today. Some of them specifically mentioned the significance of technical skills related
to computer and software, while others emphasized the importance of decision making and critical thinking.

Furthermore, some students highlighted the value of communication skills, especially for those aspiring to become contractors.
They emphasized that effective communication is crucial in such roles, stating that being able to express oneself is essential.
However, there were fewer mentions of competencies like respect and goal-oriented behavior, which are highly valued in the
industry. Some students also acknowledged the importance of respect within oneself and towards seniors, while others highlighted
the significance of being goal-oriented and dedicated to achieving objectives.

Theme 2. Acquired Competencies of Students

In terms of the competencies acquired by the students, the majority of respondents mentioned their skills in computer literacy,
teamwork, and professional responsibilities. Some students highlighted their computer skills, while others emphasized their high
rating in teamwork and ethical responsibilities, which they believed were instilled in them since childhood. The importance of
professional responsibilities was also acknowledged by other students, stating their willingness and sense of responsibility.
Leadership and communication skills were also noted by some students expressed confidence in their ability to lead, even though
they hadn't had much practical experience in it. Other students emphasized the significance of communication skills, particularly
in terms of reporting, thesis work, and client interactions in the field.

Additionally, the students mentioned a range of other competencies they have acquired. These included responsibility and self-
reliance, project management and critical thinking, proficiency in AutoCAD and STAAD, drawing and analytical skills, and a
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strong sense of responsibility. Some students highlighted personal achievements and awareness of right and wrong, while others
mentioned their proficiency in project management and critical thinking. Basic knowledge of AutoCAD and STAAD was noted as
important for fresh graduates in certain positions. The importance of drawing skills and analytical skills, particularly in the context
of civil engineering, were also mentioned by respondents.

Theme 3. Advantages of New Learning Modalities

According to the students' perspectives, there are several advantages to new learning modalities. One significant benefit is the work-
friendly nature of these modalities, allowing working students to pursue their studies while gaining valuable work experience. This
flexibility was highlighted as an advantage for individuals who may not have the ability or time to commit to traditional full-time
education. The opportunity to acquire work experience alongside studying was seen as a positive aspect by these students.
Another advantage mentioned by the students is the reduction in commute time and physical strain. By eliminating the need to
travel long distances to attend classes, students can save time and energy, which can contribute to a more balanced lifestyle. This
reduction in physical strain was seen as beneficial, ensuring that students are not overly exhausted from commuting long distances,
particularly for those whose homes are far from the educational institutions.

The students also recognized that new learning modalities can help alleviate overcrowding in educational settings, creating a more
conducive environment for learning. This aspect was seen as advantageous, as reduced overcrowding can enhance concentration
and facilitate a more interactive and focused learning experience.

Furthermore, the students expressed their support for these new learning methods, as long as the quality of education is not
compromised. They emphasized the importance of maintaining high educational standards and ensuring that these new modalities
still provide students with the necessary competencies and skills. The students emphasized the need to preserve the same level of
quality in education while incorporating new learning methods.

Theme 4. Disadvantages of New Learning Modalities

The participants' responses indicate that they recognized several disadvantages and challenges associated with new learning
modalities, particularly online learning. The most notable concern highlighted by the students is the increased presence of
distractions compared to face-to-face learning. They expressed that online learning environments offer more opportunities for
distractions, which can slow down their focus and productivity. The availability of these distractions can make it difficult for
students to fully engage in their online classes and coursework.

Laziness was also mentioned as a challenge by some participants, stating that they feel more motivated and attentive during face-
to-face classes compared to online or modular learning. This suggests that the convenience of online learning may lead to a lack of
discipline and a tendency to procrastinate.

In addition to distractions and laziness, the participants identified other challenges. Some students expressed concerns about not
taking courses seriously in virtual settings, as they perceive a potential decrease in their level of commitment and engagement.
There were also mentions of the possibility of cheating in online assessments and exams, which can compromise the integrity of
the learning process.

Furthermore, the participants highlighted the impact of poor internet connection on their ability to absorb the course material
effectively. Fluctuating or unreliable internet connectivity can disrupt online classes, hinder participation, and limit the students'
comprehension of the subject matter.

Theme 5. Advantages of Traditional Learning

When asked about the advantages of traditional learning, the participants highlighted several benefits that they perceive in
comparison to online or remote learning. They emphasized the ability to concentrate better in a traditional classroom setting, stating
that face-to-face interaction allows them to focus more effectively on the subject matter at hand. This enhanced concentration is
seen as a valuable advantage of traditional learning.

Furthermore, participants mentioned that traditional learning promotes increased comprehension of the material. They believe that
being physically present in the classroom facilitates a deeper understanding of the lessons being taught. The immediate availability
of the teacher for clarification and the ability to ask questions in real-time contribute to a better grasp of the material.

Another advantage mentioned by the participants is the importance of student-teacher interaction and the value of immediate
feedback. They emphasized that face-to-face learning allows for a dynamic exchange between students and teachers, where teachers
can apply the concept they teach and students can receive instant feedback on their progress. This interaction is perceived as
beneficial for both the learning process and the ability to absorb the knowledge being presented.

Additionally, students expressed appreciation for the hands-on learning experiences that traditional learning offers. They mentioned
the significance of being able to perform experiments, engage in practical activities, and apply what they learn in real-life settings.
This hands-on approach provides a tangible and immersive learning experience that is considered valuable by the participants.

Theme 6. Reasons to Incorporate the New Learning Modalities in the Curriculum
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The participants' responses indicate that time flexibility and self-paced learning are highly valued aspects of new learning
modalities. They appreciate the convenience of being able to study at their own pace and according to their own schedule. The
flexibility provided by these modalities is seen as a significant advantage and is considered beneficial for students.

Furthermore, participants believe that incorporating new learning modalities can contribute in producing competent professionals.
They recognize the potential of these methods to enhance the skills and knowledge of students, equipping them with the necessary
competencies for their future careers.

However, while participants generally support the incorporation of new learning modalities into the curriculum, some expressed
reservations and suggested certain considerations. They emphasized the need for stricter attendance tracking, proper planning, and
studying, and taking into account class length. These suggestions aim to ensure that the implementation of new modalities is well-
regulated and maximizes the learning experience for students.

The benefits of online learning were also highlighted by participants. They mentioned the ability to catch up on missed lessons and
participate in webinars as advantages of online platforms. The effectiveness of online learning is recognized, as it allows for the
utilization of various internet resources, such as webinars, which offer opportunities for additional learning and skill development.

Theme 7. Reasons not to Incorporate the New Learning Modalities in the Curriculum

When asked about their reluctance to incorporate new learning modalities into the curriculum, students provided a range of reasons.
Many expressed a preference for face-to-face learning, emphasizing the value they place on face-to-face interactions and the
classroom environment. They believe that traditional learning allows for better engagement and a more immersive learning
experience.

Distractions during online classes were cited as a significant concern by several students. They acknowledged that online learning
can be challenging due to the presence of various distractions, making it harder for them to focus and take the material seriously.
These distractions could hinder their ability to absorb information and fully engage with the learning process.

Furthermore, some students highlighted the advantages of traditional assessment methods. They believed that face-to-face
instruction enables more accurate and comprehensive evaluation of students' progress and improvement. The ability for teachers to
directly observe and interact with students in a physical classroom setting was seen as crucial for assessing their development
effectively.

Additionally, the students recognized the importance of experiencing real-world challenges and environments. They expressed
concerns that online learning may not adequately prepare them for the practical aspects of their fields, such as working on-site or
in office settings. They emphasized the need to adapt to real-world circumstances and believed that face-to-face instruction better
facilitated this adaptation.

Theme 8. Reasons for Immediate Board Exam Taking

The majority of respondents believe that taking the board exam immediately after completing their degree is beneficial to avoid
wasting time and loss of knowledge. They emphasize the importance of utilizing their recently acquired knowledge and skills
without delay. Taking the board exam promptly is seen as a way to leverage on their education and prevent any potential gaps in
their understanding.

Participants expressed the concern that delaying the board exam might lead to a loss of knowledge and skills. They fear that if they
become idle or engage in unrelated activities during the gap period, they may forget important concepts and struggle to recall the
information necessary for the exam. Taking the board exam immediately after graduation is viewed as a proactive measure to ensure
that the knowledge they have acquired, remains fresh and accessible.

Moreover, respondents highlighted the importance of maintaining momentum in their studies. By taking the board exam
immediately after graduation, they believe they can capitalize on the motivation and drive they have developed throughout their
studies. This continuous learning approach enables them to stay focused and dedicated to their goals without a significant
interruption in their academic journey.

Additionally, participants recognized that taking the board exam immediately provides valuable experience, even if they do not
pass on their first attempt. It allows them to gain insights into the exam process and identify areas for improvement. This experience
can be utilized to better prepare for subsequent attempts and increase their chances of success in future board exams.

Theme 9. Reasons for not taking the Board Exam Immediately

When asked about their reasons for not taking the board exam, students expressed several concerns. The most common reason cited
was a feeling of unpreparedness and inadequate knowledge. Many students felt that they lacked the necessary readiness and
understanding of the subjects and topics required for the exam. The transition to online classes for two years was seen as a factor
that left them feeling left out and lacking in the knowledge needed for the board exam.

Limited time for preparation was also a significant factor mentioned by students. With only a few months left to study for the exam,
they believed it was insufficient to adequately prepare themselves. Mental and physical unreadiness were additional factors that
influenced their decision. Some students felt they were not mentally prepared or physically ready to undertake the board exam.
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The limitations of online learning were also brought up by students. They expressed concerns that online classes hindered their
ability to fully comprehend and grasp the subject matter compared to face-to-face instruction. They felt that the online learning
experience was less effective in providing them with a comprehensive understanding of the topics.

Furthermore, financial concerns and the perceived low salary rates for engineers in the Philippines were mentioned by some
students. They expressed uncertainty about pursuing engineering as a career due to the pressures of financial stability and the belief
that engineering professions may not offer favorable income prospects.

Theme 10. Factors Affecting the Acquisition of Competencies

According to the students' responses, two main factors were identified as influential in the acquisition of knowledge and
competencies. The first factor mentioned was the importance of learning experiences. Students emphasized that the experiences
they encounter during their educational journey play a significant role in acquiring competencies. These experiences contribute to
the improvement of various skills and abilities necessary for competency development. The students recognized that the quality
and variety of learning experiences directly impact their overall competency acquisition.

The second factor identified by the students was the significance of home practice. They acknowledged that acquiring competencies
is not solely dependent on formal education or learning experiences within educational institutions. Home practice and individual
effort were highlighted as essential components in the acquisition of competencies. The students emphasized that simply having
high ratings or scores is not enough; it is the consistent and dedicated practice at home that allows them to truly acquire and develop
the competencies listed.

9.2. Perspective of Engineering Professors

Table 4: Assessment of engineering professors’ observation on the competencies of the students

Competencies Mean SD Interpretation
Foundational
Mathematics 2.94 0.854 Acceptable
Natural Sciences 3.06 0.772 Acceptable
Social Sciences 3.56 0.727 Good
Humanities 3.50 0.730 Good
Fundamental
Material Sciences 3.31 0.793 Acceptable
Engineering Mechanics 2.69 1.078 Acceptable
Experiment Methods and Data Analysis 3.06 1.063 Acceptable
Critical Thinking and Problem Solving 2.94 0.929 Acceptable
Technical
Project Management 3.38 0.719 Acceptable
Engineering Economics 3.31 0.793 Acceptable
Risk and Uncertainty 3.38 0.885 Acceptable
Breadth in Civil Engineering Areas 3.19 0.750 Acceptable
Design 2.81 0.911 Acceptable
Depth in Civil Engineering Areas 3.25 0.856 Acceptable
Sustainability 3.19 0.981 Acceptable
Professional
Communication 3.38 1.147 Acceptable
Teamwork and Leadership 3.75 0.775 Good
Lifelong Learning 3.38 1.025 Acceptable
Professional Responsibilities 3.38 0.885 Acceptable
Professional Attitudes 3.13 0.885 Acceptable
Ethical Responsibilities 3.31 0.793 Acceptable
Grand Mean 3.23

Teamwork and leadership are both essential components in engineering education programs around the world (Beddoes, Jesiek,
and Borrego 2017). Effective leadership, which includes the basic ability to lead, is necessary for managing an organization
successfully (R. Burke 2019). In accordance to the civil engineering professors, DHVSU students are good at teamwork and
leadership, based on the interviews we conducted. Therefore, the integration of teamwork and leadership in engineering education
can help prepare students to become competent professionals who can effectively manage organizations.
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Additionally, professors have noted that civil engineering students demonstrate the least proficiency in the field of engineering
mechanics. Engineering mechanics involves abstract concepts like forces, moments, and equilibrium, which can pose challenges
for students to comprehend. The understanding of these concepts typically necessitates a thorough grasp of physics and
mathematical principles, requiring significant time and effort to fully grasp (ASCE 2008).
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Figure 3: Thematic map generated from the thematic analysis

Figure 3 displays a thematic map resulting from a thematic analysis of interviews with professors. The analysis generated fifteen
themes, each with its underlying codes. Some of these themes include the advantages and disadvantages of new learning modalities
and traditional learning, the qualifications and qualities valued in the industry, the competencies acquired or observed in students,
reasons for incorporating or not incorporating new learning modalities in the curriculum, teaching styles of professors in new
learning modalities, university interventions, ways of ensuring students' global competitiveness, professors' confidence levels in
students' success, materials used in new learning modalities, and the characteristics needed to succeed in the civil engineering
profession.

Narrative

The rapid evolution of technology has revolutionized the way education is delivered with the emergence of new learning modalities.
As students are exposed to these innovative approaches, it is important to evaluate how they affect the competencies that students
need to acquire in their field of study, particularly in terms of preparing them for the workforce. There are evident advantages in
new learning modalities, however there are also potential disadvantages. Despite these challenges the professors and the university
are making interventions to ensure that the new learning modalities are conducive to learning and that students are receiving
necessary support and resources to become globally competitive professionals. The participants’ responses were examined and
categorized into fifteen (15) distinct themes.

Theme 1. Qualifications and Qualities Valued in Industry

The participants provided diverse responses regarding the competencies they believed were necessary for students to acquire in
their respective fields of work. Critical thinking, technical skills, and project management were identified as essential competencies
by the majority of participants. Critical thinking was seen as crucial for problem-solving and decision-making in real-world
situations. Technical skills were highly valued, as they enable self-study, self-learning, and proficiency in specific areas of expertise.
Project management skills were also highlighted as essential for predicting and addressing potential problems and being a critical
thinker in professional settings.

Additionally, the participants mentioned a range of other important competencies for students to develop. These included data
analysis, moral values, socialization, good attitude, leadership skills, teamwork, avoiding authoritarianism, cooperation,
understanding basic math and structural engineering, expertise in materials, economics, mastery in design, professionalism,
communication skills, and integrity. Data analysis was emphasized as a crucial skill for handling and interpreting data in practical
scenarios. Moral values were seen as important for ethical decision-making and maintaining good moral character. Socialization
and good attitude were highlighted as necessary for effective collaboration and building positive relationships with colleagues.
Leadership skills were mentioned, emphasizing the need for students to develop the ability to lead and manage a team. Basic math
and structural engineering knowledge were identified as important foundational skills for various fields. Other competencies such
as expertise in specific materials, economics, design, professionalism, communication skills, and integrity were also recognized as
essential for success in the industry.

Theme 2. Acquired or Observed Competencies of Students

© 2023, www.1JARIIT.com All Rights Reserved Page 639



https://www.ijariit.com/

International Journal of Advance Research, Ideas and Innovations in Technology

During discussions about civil engineering students' skills and abilities, professors identified several key attributes that the students
demonstrated. Leadership skills were highlighted by participants, with students being praised for their strong leadership capabilities.
The students were also commended for their professional competencies, as their experience-based learning approach facilitated
their development in this area. Ethical responsibility was emphasized, with participants noting the students' discipline and behavior
as indicators of their commitment to ethical practices.

Teamwork was recognized as a strength among students, reflecting their ability to collaborate effectively. Professors also
acknowledged the students' proficiency in social sciences and humanities, emphasizing their confidence and personality in these
areas. Technical skills and fundamental skills were seen as areas where students excelled, with participants acknowledging the
students' capacity for self-study and self-learning to acquire these skills.

The students' presentation skills were highly praised, as they were described as competent and confident in delivering reports and
presentations. Overall, the participants agreed on the importance of equipping students with a comprehensive set of skills and
competencies to succeed in their academic and professional pursuits.

Theme 3. Advantages of New Learning Modalities

The professors in the study identified several benefits of new learning modalities. They acknowledged that these modalities offer
various advantages, such as access to recorded discussions, the ability to have a backup plan for unexpected situations, self-paced
learning, flexibility, accessibility to additional learning resources, rest time, and convenience for students.

The availability of recorded discussions was seen as beneficial by professors, as it allows students to review and re-watch the
content for better understanding. This feature provides assurance to students that they can always refer back to the material when
needed.

Having a backup plan in case of emergencies or unforeseen circumstances was also emphasized. Professors recognized that new
learning modalities can serve as a safety net, ensuring that students can continue their learning journey regardless of external factors
that may disrupt traditional classroom settings.

Participants in the study mentioned the advantages of self-paced learning, where students have the flexibility to study and review
lessons at their own pace. This approach allows students to personalize their learning experience and cater to their individual needs
and preferences.

The accessibility to additional learning resources was another benefit highlighted by the professors. They acknowledged that new
learning modalities provide easy access to a wide range of supplementary materials, enabling students to delve deeper into the
subject matter and explore various perspectives.

Rest time was also recognized as a positive aspect of new learning modalities. Professors noted that online or remote learning can
allow students to manage their time more effectively, creating opportunities for rest and relaxation while still maintaining their
academic progress.

Convenience for students was another advantage mentioned by participants. They highlighted the reduced commute time associated
with online learning, which saves students from the hassle of traveling to physical classrooms. Additionally, online classes were
noted to improve audio quality, ensuring that students can clearly hear and understand the instructional content.

Moreover, participants acknowledged that new learning modalities contribute to enhancing students' technological literacy as they
become familiarized with electronic gadgets and digital tools.

Theme 4. Disadvantages of New Learning Modalities

The professors acknowledged the benefits of online learning, such as flexibility and accessibility, but also raised several concerns
and disadvantages. They highlighted the limited interaction between students and professors, which made it difficult to gauge
reactions and engage in meaningful discussions. The absence of hands-on learning experiences, particularly in fields that require
practical application or use of specific tools and equipment, was also noted as a drawback.

Participants expressed concerns about decreased attentiveness and increased distractions during online learning. They mentioned
that being in the comfort of their own space allowed for potential complacency and reduced effort in their studies. Some participants
also faced challenges in adapting to the technology used for online learning and finding the most effective teaching styles to facilitate
effective learning.

The participants further highlighted the difficulties in evaluating performance and the potential impact on future job competition.
They mentioned the possibility of culture shock when transitioning to in-person discussions or practical applications. Additionally,
participants pointed out that first-year students who had experienced primarily online learning in their previous education might
have limited knowledge compared to those who had face-to-face instruction.

Mental health and self-discipline were also mentioned as concerns, with participants expressing worries about increased
procrastination and inadequate knowledge in utilizing online tools and equipment. Moreover, some participants mentioned the
increased workload for instructors, who had to create additional materials like PowerPoint presentations.

Theme 5. Advantages of Traditional Learning
The participants in the study identified numerous advantages associated with the traditional learning. They emphasized that
traditional learning is effective in keeping students attentive and engaged. The personal interaction between teachers and students
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allows for better monitoring of students' actions and behaviors, creating an environment where students are more accountable for
their learning.

Participants also noted that traditional learning motivates students to review and exert effort in their studies. Students recognize the
challenges they will face in exams and understand the necessary effort required to succeed in specific subjects. They also develop
resourcefulness and problem-solving skills, actively engaging in solving problems and demonstrating higher levels of competence.
Traditional learning was seen as a source of motivation for students, as the physical presence of classmates and friends creates a
supportive environment that encourages studying even when tired. Participants highlighted that students in traditional learning
environments develop greater patience and resilience due to their exposure to a curriculum that assigns multiple tasks and
challenges.

One significant advantage of traditional learning mentioned by participants is hands-on learning. This unique aspect allows students
to acquire practical skills and experiences that can be directly applied in real-world or industry settings. Traditional learning also
provides a clearer assessment of students' capabilities, as face-to-face interactions make it easier to gauge their progress and
potential.

Participants further highlighted several other benefits of traditional learning, including the ability to assess students' abilities through
interactive sessions, fostering discipline and a sense of urgency in studying, facilitating spontaneous discussions due to familiarity
with classmates, excelling at solving impromptu problems, promoting comfortable and engaging interactions, preparing students
for real-world challenges, enhancing competence through challenging tasks, facilitating problem comprehension, increasing
chances of success, enabling teachers to regain students' attention effectively, conveying knowledge in a more nuanced way, and
making facial reactions visible for better understanding and communication.

Theme 6. Disadvantages of Traditional Learning

In contrast to the numerous advantages of traditional learning mentioned earlier, a few participants highlighted some specific
disadvantages. These include difficulties in understanding lessons if not heard clearly, drowsiness and exhaustion during certain
types of lectures, and noise interference in the classroom.

Some participants noted that if a student doesn't hear the teacher's explanation clearly, they may struggle to comprehend the content
and have to ask questions in subsequent sessions. Other participants also mentioned that certain lecture styles that focus on
definitions and discussions without active problem-solving can lead to drowsiness among students. It was also noted that face-to-
face learning can be more physically exhausting compared to online learning. Additionally, some mentioned the need to speak
louder in traditional classrooms due to background noise.

However, it is important to emphasize that these disadvantages mentioned by the participants were relatively specific and limited
in number.

Theme 7. Reasons to Incorporate New Learning Modalities in the Curriculum

The majority of participants in the study expressed agreement with the incorporation of new learning methods, particularly hybrid
or online learning, into the curriculum. They emphasized the advantages of self-paced learning and the ability to have a backup
plan in unexpected situations. Participants recognized the value of recording classes for easy recall of discussions and the need for
uninterrupted learning despite weather disturbances or sudden activities. The inclusion of new learning modalities in the curriculum
was supported by participants for various reasons, including the ability to evaluate students both in-person and online, raising
awareness of social responsibility, enhancing discipline, and adapting to different situations.

Participants emphasized the importance of assessing student performance regardless of whether classes are conducted online or
face-to-face, highlighting the need for hybrid learning to achieve this. They also recognized the benefit of hybrid learning in
addressing facility limitations and the potential for students to become globally competitive through increased awareness of social
responsibility.

However, some participants also emphasized the need for discipline and self-motivation in hybrid learning, and the importance of
facilities and resources to support this type of education.

Theme 8. Reasons not to Incorporate New Learning Modalities in the Curriculum

While the majority of participants expressed support for incorporating new learning methods into the curriculum, a few individuals
voiced their disagreement due to concerns about resource availability. They emphasized that not all students have access to the
necessary internet connection and electronic devices required for online or hybrid learning. This raises an important issue regarding
the equitable distribution of technology and resources among students. It is crucial for educational institutions to address these
concerns and strive to provide equal opportunities for all learners to access quality education. By ensuring that every student has
the necessary resources, schools can minimize the disparities in educational access and promote inclusivity in the learning process.

Theme 9. Materials Used in New Learning Modalities

The shift towards new learning modalities has brought about changes in the required class materials, as noted by professors in the
study. They emphasized the need to purchase digital pads, which engages the students in problem-solving activities more
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effectively. Professors mentioned that understanding problem-solving concepts becomes easier for students when they can actively
work on them using digital pads.

Additionally, the shift to online modes has led to improvements in modules. Professors mentioned that modules now come with
solutions embedded, making it more convenient for students to check their work and learn from their mistakes. This integration of
solutions within the modules facilitates self-paced learning and allows students to gain a better understanding of the subject matter.
In online setups, professors highlighted the importance of creating PowerPoint presentations and utilizing improved learning
materials from the internet. They acknowledged the need to constantly update and enhance the PowerPoint presentations to ensure
they remain relevant and engaging for students. Moreover, professors mentioned that the shift to online learning has not only
upgraded modules but also expanded to include videos as a valuable learning resource.

Theme 10. Teaching Styles of Professors in New Learning Modalities

The participants in the study recognized the need for adjustments in teaching styles to accommodate new learning modalities. They
emphasized the importance of implementing engagement strategies to make discussions more interactive and captivating for
students. This involves creating innovative techniques and approaches to keep students actively involved in the learning process.
Moreover, participants mentioned several attributes and adjustments they make in their teaching styles. They highlighted the need
for flexibility, creativity, resourcefulness, and resilience to adapt to different modalities and meet the diverse needs of students.
They also mentioned the importance of slowing down the pace of teaching to ensure students' thorough understanding of principles
and concepts.

Participants emphasized the value of using actual examples and illustrations to make lessons more relatable and interesting to
students. By showcasing real-life applications and demonstrating the practical relevance of the subject matter, they aim to increase
student engagement and interest.

Additionally, participants stressed the importance of timely updating presentations and materials to keep up with the evolving nature
of education. They recognized the need to stay knowledgeable about the lessons and subject matter they teach, regardless of the
learning modality employed.

Theme 11. Confidence Level to the Success of Students from New Learning Modalities

After analyzing interviews with several professors, it was evident that the key to students' success lies in their motivation and ability
to retain the knowledge they acquire. Professors emphasized that even with excellent motivation techniques, students need to
actively engage with the material and internalize what they learn. Some professors expressed skepticism about the success rates of
students in online learning, ranging from 50% to 90% depending on the professor. However, other professors maintained a more
optimistic outlook, suggesting that 75% to 90% of students could be successful in their online learning endeavors.

While uncertainties remained regarding student success, some professor expressed confidence in their own teaching abilities,
despite uncertainties about the outcomes for students. They believed in delivering high-quality instruction, even if they couldn't
guarantee the students' success. Ultimately, the professors agreed that the mode of learning or teaching style is not the sole
determinant of student success. Instead, it is the students' willingness to learn actively and retain the lessons taught that plays a
crucial role in determining their educational outcomes.

Theme 12. Characteristics Needed for Students’ Success

During interviews with professors, they were asked to share their perspectives on the essential traits that students should possess in
order to achieve success. The professors highlighted character, discipline, and personal qualities as crucial attributes. They
emphasized that success is not solely dependent on knowledge and skills acquired from books but also on the development of one's
character during their time in an educational institution.

Discipline was identified as a key trait for success, applicable in various aspects of life and work. The professors recognized that
students have different abilities, and success may look different for each individual based on their unique capabilities.
Furthermore, the professors emphasized the significance of a positive attitude, motivation, skills, and adequate preparation through
practice. They stressed that good behavior and attitudes are essential, as knowledge alone is not enough if one's character is lacking.
Motivation, especially fostered by instructors, was seen as crucial for students. Additionally, the professors highlighted the
importance of people skills and the ability to interact effectively with others.

Preparation through practice was also highlighted as vital for success. The professors emphasized that students should not rely on
others during exams or assessments but should practice and be capable of independently demonstrating their knowledge and skills.

Theme 13. Ways in Ensuring the Global Competitiveness of Students

The interviewed professors shared various strategies and approaches to ensure the global competitiveness of their students. They
discussed adjusting exam difficulty levels to challenge and assess students effectively. This approach ensures that students are
prepared for the professional demands they will face in their future careers.

Additionally, the professors emphasized the importance of providing complete and comprehensive materials to their students. They
understand that students have different learning styles and preferences, so they strive to offer a range of examples and perspectives
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to help students develop their analytical skills. They also shared their own life experiences to make the teaching more relatable and
engaging for the students.

Furthermore, the professors emphasized the significance of being approachable and accessible to their students. They encouraged
students to reach out and ask questions, and they expressed their willingness to respond and support them. This creates a positive
learning environment where students feel comfortable seeking guidance and clarification.

The professors also stressed the importance of focusing on foundational and core concepts. They encouraged students to actively
engage in their learning by studying, reviewing, and practicing problems consistently. By emphasizing the importance of personal
effort and dedication, the professors aim to instill a strong work ethic and discipline in their students.

Theme 14. Needed to be Acquired by Students to be Globally Competitive

Participants in the study emphasized the importance of certain factors that contribute to students' ability to excel in their chosen
fields. Attitude and professionalism were identified as key attributes that make students globally competitive. Participants
highlighted the significance of having a positive attitude and demonstrating professionalism in the workplace to stand out
internationally.

In addition, participants stressed the importance of computer-related courses for students to keep up with the rapidly evolving
competencies required in the global market. They recommended that students should enroll in more computer-related courses to
enhance their competitiveness and adaptability in a technology-driven world.

Investing in gadgets was another aspect mentioned by participants as a means to help students become globally competitive
professionals. Some educators personally invested in gadgets to facilitate students' access to technology, recognizing the role it
plays in enhancing their skills and capabilities.

Moreover, the participants emphasized the importance of practical application. They emphasized that students should not only
understand the theoretical concepts but also comprehend how to apply their knowledge in real-world situations. This practical
application of skills was regarded as essential in developing students' competencies for global competitiveness.

Theme 15. Interventions of the University for Online Learning Setup

The COVID-19 pandemic has posed significant challenges to educational institutions, particularly in transitioning to online
learning. However, universities have responded swiftly by implementing interventions to support students and faculty during this
transition. One of the key interventions has been the provision of free review sessions, academic seminars, and training programs
focused on math and problem-solving skills. For instance, some respondents mentioned that their university offered free civil
engineering review sessions to support students in that field. This initiative aimed to help students prepare for their academic
semester and ensure they have the necessary knowledge and skills.

Additionally, universities have organized various events and activities to enhance students' knowledge and abilities. These include
quiz bees and academic seminars, both within and outside the campus. These events provide opportunities for students to engage
in learning beyond their regular coursework, fostering a deeper understanding of the subjects and promoting personal growth. The
respondent mentioned that these activities contribute to improving students' abilities and knowledge.

Furthermore, departments within universities have conducted seminars and training programs specifically focused on developing
students' math and problem-solving skills. These initiatives aim to equip students with essential skills that are applicable across
various disciplines and enhance their problem-solving capabilities. The participants highlighted the efforts made by different
departments to provide students with opportunities to improve their mathematical skills and problem-solving abilities.

9.3. Perspective of Engineering Companies

Table 5: Assessment of engineering companies’ observation on the competencies of the interns

Competencies Mean SD Interpretation
Foundational
Mathematics 3.70 0.949 Good
Natural Sciences 3.50 0.850 Good
Social Sciences 3.50 0.972 Good
Humanities 3.40 0.699 Good
Fundamental
Material Sciences 3.50 1.269 Good
Engineering Mechanics 3.70 1.252 Good
Experiment Methods and Data Analysis 3.60 1.174 Good
Critical Thinking and Problem Solving 3.10 1.197 Acceptable
Technical
Project Management 3.10 1.101 Acceptable

© 2023, www.1JARIIT.com All Rights Reserved Page 643



https://www.ijariit.com/

International Journal of Advance Research, Ideas and Innovations in Technology

Engineering Economics 3.50 0.972 Good
Risk and Uncertainty 3.00 1.054 Acceptable
Breadth in Civil Engineering Areas 3.40 1.075 Good
Design 3.00 1.247 Acceptable
Depth in Civil Engineering Areas 3.60 1.265 Good
Sustainability 3.10 0.994 Acceptable
Professional
Communication 3.90 0.994 Good
Teamwork and Leadership 4.00 1.247 Good
Lifelong Learning 4.00 1.054 Good
Professional Responsibilities 4.10 0.876 Good
Professional Attitudes 4.00 1.054 Good
Ethical Responsibilities 4.30 0.949 Excellent
Grand Mean 3.571

Engineering companies have acknowledged that ethical responsibilities are the most frequently demonstrated or observed
competency among civil engineering students. They have emphasized the importance of prioritizing the development of ethical
competencies in the field of engineering, as these competencies hold great value in the industry. In their professional practice, civil
engineers carry a significant ethical obligation to prioritize public well-being and uphold the highest standards of integrity,
competence, and accountability (ASCE, 2021).

On the other hand, engineering companies have also noted that design and risk and uncertainty are the least observed competencies
among civil engineering students. Design subjects in civil engineering present challenges for students due to the complex nature of
the field and the diverse set of skills it requires (ASCE, 2008).

uuuuuu
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Figure 4: Thematic map generated from the thematic analysis

The thematic map resulting from the thematic analysis of professor interview transcripts is presented in Figure 4. Ten themes with
underlying codes were generated, including Advantages and Disadvantages of New Learning Modalities and Traditional Learning,
Qualifications and Qualities Valued in the Industry, Acquired or Observed Competencies of Students, Reasons for Choosing to
Incorporate or Not Incorporate New Learning Modalities in the Curriculum, Advantages of Having a License, and Benefits of
Experience.

Narrative

In today's dynamic world, industries are constantly evolving and adapting to new technologies and practices. In order to remain
competitive and innovative, companies must have a workforce equipped with the necessary competencies to meet the standards of
the industry. The acquisition of these competencies is a crucial factor in the success of both individual employee and the company.
In response to the pandemic, new learning modalities have gained prominence in recent years. This transition has had a significant
impact on how companies evaluate the competencies acquired by their employees. The participants' responses were analyzed and
resulted in the emergence of ten (10) themes.

Theme 1. Qualifications and qualities valued in industry.
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When asked about the requirements and characteristics that their companies seek in job candidates during the hiring process, the
participants provided varying answers. Effective communication skills were highlighted as crucial, as it enables problem-solving
through effective collaboration and clear articulation of ideas. Leadership and teamwork were also highly valued, as individuals
need to be capable of managing teams and projects while working harmoniously with others. The possession of relevant licenses
or certifications was mentioned as a consideration for certain positions, although some companies are open to hiring candidates
without licenses, particularly fresh graduates who are eager to work.

In terms of core competencies, participants stressed the importance of a strong foundation in the field and proficiency in design.
They emphasized the significance of mastering engineering fundamentals and having a deep understanding of the principles and
practices of design. Advanced technical skills were regarded as essential, especially for companies focused on implementation and
hands-on work. Participants also highlighted the significance of a proactive attitude and the willingness to take initiative. Candidates
who demonstrate curiosity, resourcefulness, and the ability to independently seek solutions were considered desirable.

Theme 2. Acquired or observed competencies of students.

The participants in the study shared their observations regarding the skills and competencies of the interns they have worked with.
Overall, the majority of the interns were described as willing to learn, proactive, and demonstrated a high level of professionalism
and computer literacy. They were eager to understand the tasks assigned to them and took the initiative to perform their duties. The
participants also acknowledged the interns' proficiency in utilizing technology and their adaptability to new learning modalities.
However, some participants highlighted certain shortcomings observed in some of the interns. These included a lack of basic
knowledge in specific areas, such as estimations in engineering, and a perceived cluelessness or ineptitude in their respective fields
of study, particularly among those who underwent online classes.

Upon examining the feedback, it becomes evident that while the majority of interns exhibited competence and preparedness, there
were still areas in which some interns required improvement. This indicates a need for targeted interventions and additional support
to address these weaknesses and enhance the interns' overall performance.

Theme 3. Advantages of new learning modalities

The participants in the study recognized the advantages of new learning modalities, particularly online learning. They mentioned
that online learning is convenient for master's students and working students, allowing them to manage their time effectively. It
also helps improve technological literacy among students and offers flexibility in terms of self-paced learning.

The participants highlighted that instructors can still provide quality instruction online, and it can be a convenient option for students
who are juggling work and education. They mentioned the ability to attend online classes while at work and review the material at
home. The use of technology in new learning modalities was also praised, as it allows for tasks such as planning and estimation to
be done more efficiently.

Additionally, the participants emphasized the cost-saving benefits of online learning, as it eliminates the need for transportation
expenses and the discomfort of high temperatures or congested traffic.

Theme 4. Disadvantages of new learning modalities

The participants in the study identified several drawbacks associated with new learning modalities, despite acknowledging their
advantages. One significant drawback mentioned by participants is the decreased attentiveness during online classes compared to
face-to-face classes. This lack of attentiveness can potentially affect the learning experience and hinder knowledge absorption.
Another drawback highlighted by participants is the limited knowledge of basic skills among learners. Participants noted the need
for further instruction, particularly in areas like estimation, where learners may lack essential knowledge. This suggests that
additional support and guidance are necessary to ensure comprehensive learning in new modalities.

Participants also expressed concerns about cheating in online classes. The ease of accessing external resources and the ability to
switch between different applications or tabs on a computer make it more challenging to monitor and prevent cheating. This raises
ethical concerns and the need for effective measures to maintain academic integrity.

Furthermore, participants pointed out the challenges faced by instructors in elaborating on lessons in online environments. Limited
interaction and the absence of in-person engagement may hinder instructors' ability to fully explain complex concepts and ensure
learners' understanding.

Lastly, participants mentioned the increased distractions associated with new learning modalities. Learning from home or in non-
traditional environments can introduce various interruptions that impede concentration and hinder the learning process.

Theme 5. Advantages of Traditional Learning

The respondents' insights shed light on the company's perspective on learning, with a majority of them emphasizing the advantages
of traditional learning methods. They believe that traditional learning offers several benefits that contribute to better knowledge
acquisition and skill development.

Participants highlighted the hands-on learning opportunities available in traditional learning, which provide students with practical
experiences and a deeper understanding of the subject matter. The immediate feedback received in face-to-face interactions and the
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ability to witness real-world applications, such as in construction and structural work, were also cited as advantages. This firsthand
exposure enables students to gain valuable insights and knowledge specific to their field of study.

While some respondents acknowledged that there may not be significant differences between the two learning methods, they
recognized that traditional learning students often possess an advantage due to their prior experience and background knowledge.
This advantage is attributed to the immersive nature of traditional learning, where students are actively engaged and have a focused
approach to their studies.

Participants also emphasized the importance of face-to-face communication in traditional learning. Direct interaction with teachers
allows for immediate clarification of doubts and a better understanding of the material. Being physically present in school and
having direct access to teachers were seen as contributing factors to better learning outcomes.

Theme 6. Disadvantages of Traditional Learning

In contrast to the advantages mentioned earlier, some participants expressed concerns and drawbacks associated with traditional
learning methods. They highlighted the challenges faced by working students who find it difficult to balance their job and studies.
The time constraints and competing responsibilities can hinder their ability to fully focus on their education, affecting their learning
experience and performance.

Another drawback mentioned by participants is the passive nature of traditional teaching methods. They pointed out that unless the
instructor specifically revisits and reinforces the discussion, students may struggle to retain and recall the lesson. The lack of
opportunities for students to independently revisit the discussion was seen as a limitation of the traditional approach.

Theme 7. Reasons to incorporate the new learning modalities in the curriculum.

A significant number of companies have recognized the importance of integrating new learning modalities into the curriculum.
Participants expressed that this approach is necessary to keep up with other countries and advancements in technology. They believe
that embracing these modalities will contribute to the progress and advancement of students and the country as a whole.
Participants showed support for incorporating new learning modalities in the form of hybrid learning, rather than relying solely on
online classes. They emphasized the value of hybrid learning, particularly for technical courses like engineering, as it allows for
practical application and hands-on experience. They also highlighted the benefits of self-paced learning, which is enabled by hybrid
approaches, and emphasized the importance of face-to-face interactions for seeking guidance and clarification.

Moreover, participants acknowledged the significance of these new modalities for students who are unable to attend full-time school
due to work commitments. They believe that incorporating new learning approaches into the curriculum would benefit working
students and provide them with opportunities to balance their education and employment.

Theme 8. Reasons Not to incorporate the new learning modalities in the curriculum.

While the majority of participants expressed support for the integration of new learning methods, some participants had dissenting
views. They believed that the current teaching methods are already effective and that face-to-face interactions are preferable. They
questioned the need to add new methods if the existing curriculum is sufficient. They also emphasized the value of in-person
learning by stating their preference for face-to-face interactions.

Other participants, raised concerns about the suitability of new learning methods for technical courses that require hands-on
experience. They emphasized the importance of practical application in preparing students for their future careers. The participant
believed that the new learning methods may present difficulties for students in technical fields like civil engineering.

Despite these dissenting views, it is important to highlight that the majority of participants still supported the integration of new
learning modalities into the curriculum. They recognized the potential benefits and advantages that these methods can bring to the
learning experience. However, it is also acknowledged that there may be certain subjects or fields where the traditional approach
remains more effective and better suited to meet specific learning objectives.

Theme 9. Advantages of having a license.

The participants in the study expressed a strong belief in the benefits of obtaining a professional license and passing board
examinations. They highlighted several advantages associated with these accomplishments.

One significant advantage mentioned by the participants is the potential for career advancement. They noted that passing the board
exams can lead to extra points, promotions, and recognition within their field. The participants acknowledged that being a board
passer can give them a competitive edge and open doors to higher positions and increased responsibilities.

The participants also emphasized the importance of professional recognition. They recognized that being recognized as an engineer
and being able to use a professional title, such as "Engineer," is contingent upon passing the board exams. They consider this
recognition crucial for establishing their credibility and professional identity.

Furthermore, the participants highlighted the value of having a professional license, particularly in the context of the Philippines.
They noted that having a license is highly regarded in the country and often serves as a necessary requirement for many job
opportunities. Additionally, possessing a license can lead to higher salaries. The participants shared that employers in the Philippines
tend to prioritize licensed professionals and may offer better compensation packages to those who have passed the board exams.
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Some participants also mentioned the impact of not having a license on salary negotiations. They described situations where
individuals without a license may face lower initial salary offers or need to engage in bargaining to secure fair compensation.

Theme 10. Edges of having experience.

According to the participants' feedback, work experience is highly valued for career advancement. They believe that gaining
experience leads to the development of autonomous qualities and improved skills, which in turn allows individuals to work with
minimal supervision and be prioritized when applying for future jobs. The participants emphasize that individuals with experience
require less training and can contribute immediately in their roles.

The participants also highlight the importance of experience during the hiring process. Employers tend to prioritize applicants with
relevant experience, as it indicates a level of proficiency and familiarity with the tasks and responsibilities of the job. Some
participants even shared their personal experience in hiring a structural engineer, noting that candidates with experience in structural
design were preferred due to their ability to require less guidance and supervision.

9.4. Comparison Between Groups

Table 6: Two-samples T-test between the perspectives of Civil Engineering Students and Civil Engineering Professors

N Mean Std.Dev df t-value Sig. Interpretation
Students 21 3.58 0.285 40 4.126 0.00018 Significant
Professors 21 3.23 0.254

Table 6 presents the results of the two-samples t-test analysis, showing a t-value of 4.126, indicating a significant difference between
the two groups. Specifically, the mean rating of the students' competencies (M=3.5819, SD=0.285) is significantly higher than the
mean rating of the professors' observations (M=3.233, SD=0.254). Therefore, the Alternative Hypothesis (Ha) is accepted and the
Null Hypothesis (Ho) is rejected.

The result suggests that the professors' observations of the students' competencies have significant difference to the actual
competencies possessed by the students. This could be due to various reasons, such as the professors not having enough
opportunities to observe the students' competencies directly, differences in the criteria used to evaluate the competencies, or
subjective biases in the professors' evaluations. It is important to note that further analysis is needed to gain a deeper understanding
of the implications of these findings.

Table 7: Two-samples T-test between the perspectives of Civil Engineering Students and Construction Companies

N Mean Std.Dev df t-value Sig. Interpretation
Students 21 3.58 0.285 40 0.100 0.921 Insignificant
Companies 21 3.57 0.381

The result of the two-samples t-test presented in Table 7, with a t-value of 0.1, indicates that there is no significant difference
between the two groups. Specifically, the mean rating of the competencies provided by the professors (M=3.5819, SD=0.285) is
not significantly different from the mean rating provided by the companies (M=3.571, SD=0.381). Therefore, the Alternative
Hypothesis (Ha) is rejected and the Null Hypothesis (Ho) is accepted.

The findings suggest that there is similarity or agreement between the self-assessed competencies of civil engineering students and
the observations made by the companies during their internship. This could be attributed to the fact that the criteria and standards
used by the companies to evaluate the students' competencies might align with the students' own perceptions, resulting in agreement
between the two perspectives. Another possibility is that the internship experience might have equipped the students with valuable
insights and practical skills, enabling them to accurately assess their own competencies.

Table 8: Two-samples T-test between the perspectives of Civil Engineering Professors and Construction Companies

N Mean Std.Dev df t-value Sig. Interpretation
Companies 21 3.57 0.381 40 3.383 0.00178 Significant
Professors 21 3.23 0.254
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Table 8 shows the results of a two-samples t-test, revealing a t-value of 3.383 that surpasses the critical value. This signifies a
significant difference between the two groups being compared, specifically, between the mean rating of the professors (M = 3.233,
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SD=0.254) and the mean rating of the companies (M = 3.571, SD=0.381). Therefore, the Alternative Hypothesis (Ha) is accepted
and the Null Hypothesis (Ho) is rejected.

In other words, the professors' observations of the students' competencies differ with the companies' observations of the same
competencies in their interns. This may indicate that there are differences in the way that the professors and the companies evaluate
competencies. It could also suggest that the internship experience itself has a greater impact on the development of the competencies
valued by the companies than the academic experience evaluated by the professors. Overall, further investigation may be needed
to determine the reasons for this finding and its implications for the development of civil engineering competencies.

9.5. Assessment of gap between the competencies acquired by the students and the competencies valued in the industry.

Table 9: Assessment of the perspectives of engineering professors and companies on the competencies valued in the industry.

Competencies Weighted Mean Interpretation
;I;]a;ble 10 Foundational presents

Mathematics 4.495 Very Important

Natural Sciences 3.730 Fairly Important

Social Sciences 4.080 Fairly Important

Humanities 3.545 Fairly Important
Fundamental

Material Sciences 4.920 Very Important

Engineering Mechanics 4.755 Very Important

Experiment Methods and Data Analysis 4.545 Very Important

Critical Thinking and Problem Solving 4.775 Very Important

Technical

Project Management 4.805 Very Important

Engineering Economics 4.730 Very Important

Risk and Uncertainty 4.520 Very Important

Breadth in Civil Engineering Areas 4.550 Very Important

Design 4.745 Very Important

Depth in Civil Engineering Areas 4.560 Very Important

Sustainability 4.330 Very Important
Professional

Communication 4.595 Very Important

Teamwork and Leadership 4.705 Very Important

Lifelong Learning 4.50 Very Important

Professional Responsibilities 4.50 Very Important

Professional Attitudes 4.40 Very Important

Ethical Responsibilities 4.60 Very Important

evaluation of the importance of competencies valued in the industry by engineering professors and companies. The competencies
rated as Very Important include Mathematics, Material Sciences, Engineering Mechanics, Experiment Methods and Data Analysis,
Critical Thinking and Problem Solving, Project Management, Engineering Economics, Risk and Uncertainty, Breadth in Civil
Engineering Areas, Design, Depth in Civil Engineering Areas, Sustainability, Communication, Teamwork, Leadership, Lifelong
Learning, Professional Responsibilities, Professional Attitudes, and Ethical Responsibilities. Meanwhile, Natural Sciences, Social
Sciences, and Humanities were rated as Fairly Important.

Tablel0: Two-samples T-test between the competencies acquired by the students and competencies valued in the industry.

N Mean Std.Dev df t-value Sig. Interpretation
Acquired 21 3.58 0.285 40 9.508 0.00000 Significant
Valued 21 4.517 0.343

The result of the two-samples t-test shown in Table 10, with a t-value of 9.508, indicates a large difference between the two groups.
The mean competency rating for the students (M=3.582, SD=0.285) is significantly lower compared to the mean competency rating
for the competencies valued in the industry (M=4.517, SD=0.343). Therefore, the Alternative Hypothesis (Ha) is accepted and the
Null Hypothesis (Ho) is rejected.
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In other words, the competencies that students acquire in the academe do not necessarily align with the competencies that are highly
valued in the industry. This could indicate that there are gaps in the curriculum or teaching methods used in civil engineering
education, which do not fully prepare students for the needs of the industry. It could also suggest that industry standards and
expectations of competencies have evolved beyond what is currently being taught in civil engineering programs. Further
investigation may be necessary to identify the reasons behind the negligible correlation and to address any potential gaps in civil
engineering education.

GAPS
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Figure 5: Thematic Map of the Driving Factors of the Gaps

The thematic map presented in Figure 14 illustrates the driving factor of the gap between the competencies acquired by students
and those valued in the industry. The map presents three main perspectives: professors, companies, and students. The codes
generated from the professors' perspective include affects the acquisition of competencies, limits knowledge, and not fully equipped.
The codes from the companies' perspective include lack of experience, lack of knowledge, and cluelessness. Lastly, the codes from
the students' perspective include incomplete knowledge acquisition, lack of valuable skills, and unfamiliarity.

Narrative

Gaps based on the perspective of the engineering students.

The interviews conducted with students revealed that there are gaps between the competencies acquired by students and the
competencies valued by the industry. These gaps can be attributed to several factors, including unfamiliarity with industry-valued
competencies, incomplete acquisition of skills, and a lack of valuable skills.

One significant factor contributing to the gaps is the students' unfamiliarity with the competencies that are highly valued by the
industry. Students expressed that they were not familiar with these competencies, and they acknowledged that the landscape of
required skills may change over time. This lack of familiarity can be attributed to a variety of reasons, such as outdated curriculum
or a lack of exposure to industry demands.

Additionally, students mentioned that they have not fully acquired the competencies and valuable skills necessary for success in
their future careers. They recognized that there is still a gap between their current skillset and the skills they need to excel
professionally. Some students expressed a lack of motivation or the tendency to not push themselves beyond their limits, which
may hinder their acquisition of the necessary competencies.

Gaps based on the perspective of the engineering professors.

The perspectives shared by the participants shed light on the potential gaps between the competencies acquired by engineering
students and the competencies valued by the industry. The impact of online classes was highlighted as a significant factor
contributing to this gap. Participants acknowledged that online learning may not fully provide the practical and hands-on experience
that is essential for certain engineering competencies.

Furthermore, participants emphasized that there is a difference between the theoretical knowledge gained in educational training
and the practical skills required in the actual work environment. They expressed a concern that the gap between what is taught in
the classroom and the real-world applications of engineering can be substantial. This suggests that students may not feel adequately
prepared to transition into professional roles upon graduation.

Gaps based on the perspective of the construction companies.

The responses from the participants in the study indicate a shared concern regarding the lack of practical experience and knowledge
among students entering the workforce. It is evident that many students have limited exposure to actual work and site-related
activities, which can hinder their preparedness for the professional environment.
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Participants emphasized that students often lack familiarity with the actual work processes, which can lead to a sense of being
clueless when faced with real-world tasks. This gap between theoretical knowledge and practical application raises the question of
whether students are adequately prepared for the demands of the industry.

Moreover, participants highlighted the limitations of online learning in acquiring certain skills and knowledge. They noted that the
absence of in-person learning experiences can result in a discrepancy between what students should have learned and what they
actually know. This discrepancy becomes evident when students enter the workforce or engage in internships, where they may
struggle to apply their knowledge effectively.

10. CONCLUSION

The competencies that enable civil engineers to adapt in the dynamic industry are essential for individual success and the profession
as a whole. Aligning academic and industry expectation is a vital component for workforce preparation. This study used a mixed-
methods approach to assess the civil engineering program under the new learning modalities by exploring the perspectives of
engineering students, professors, and companies towards the competencies of undergraduate civil engineering students.

The students have concluded that the civil engineering program is effective in instilling ethical values among them, as demonstrated
by their excellent rating of Ethical Responsibilities. The program is also successful in equipping students with competencies in
foundational, fundamental, technical, and professional areas, with most competencies rated as good. However, improvements are
necessary in some technical areas such as Design, Critical Thinking and Data Analysis, and Depth in Civil Engineering Areas.
Furthermore, students recognized the importance of acquiring additional competencies related to technology, highlighting their
proficiency in engineering software such as Autocad and STAAD. However, a considerable proportion of students decided to delay
taking the board exam after graduating due to the lack of preparation, limited time, and inadequate knowledge, which is a
disadvantage of new learning modalities. Overall, these findings emphasize the importance of continuous program evaluation and
improvement to ensure that students are equipped with the necessary competencies for their future careers.

The professors have taken note of the students' impressive achievements across various academic competencies, including social
sciences and humanities, as well as their demonstrated proficiency in working collaboratively as a team and exhibiting leadership
qualities. However, professors generally view the students' competencies in various areas as acceptable, which require a lot of room
for improvement. Furthermore, the abrupt transition from traditional to new learning modalities resulted in changes in the teaching
approach and materials used, including the use of a digital pad, regularly updated presentations, video discussions, online modules,
and various learning software. To aid in the transition, the university provided interventions such as seminars and training for
instructors. However, some instructors still experience difficulties coping with technological devices and software, hampering the
students' acquisition of the necessary competencies.

The companies have emphasized the commendable ethical responsibilities displayed by the students. On the other hand, it was
found that although students demonstrated proficiency in certain professional competencies as agreed upon by both companies and
professors, they lacked technical competencies in crucial areas such as design, civil engineering depth, and sustainability. Despite
this, the companies have revealed the significance of acquiring a license, which can potentially result in higher salaries, professional
titles, promotions, and recognition. It is clear that while the students possess certain strengths, there are areas in which they need to
improve to excel in their chosen careers. Overall, it is essential for them to acquire the necessary skills and certifications to further
their professional development and achieve success in their respective fields.

There are varying degrees of correlation between the perceptions of Civil Engineering Students, Professors, and Construction
Companies regarding the competencies of the undergraduate students. The professors' observations of the students' competencies
are not strongly related to the actual competencies acquired by the students which could be due to professors limited opportunities
to observe the students' competencies directly. However, the competencies acquired by students in their education are accurately
reflected in their performance as interns, indicating a strong correlation between the two groups. Moreover, the result suggests
differences in the evaluation of competencies by professors and companies, or that the internship experience has a greater impact
on developing competencies valued by the companies than the academic experience evaluated by the professors.

Furthermore, all three perspectives concur that critical thinking is a highly valued quality in the industry, and they also agree that
hands-on learning is one of the advantages of traditional learning. Additionally, they all hold the belief that new learning modalities
tend to increase distractions.

The competencies that students acquired in their education under the new learning modalities do not necessarily align with the
competencies that are highly valued in the industry. This could indicate that there are gaps in the curriculum or teaching methods
used in civil engineering education, which do not fully prepare students for the needs of the industry. It could also suggest that
industry standards and expectations of competencies have evolved beyond what is currently being taught in civil engineering
programs.
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Despite the challenges brought upon by the new learning modalities, there is strong support from students, professors, and
companies for the formal adoption of hybrid learning in the civil engineering curriculum. This approach combines online
discussions with in-person activities, laboratory experiments, quizzes, and examinations. The rationale for this support lies in the
advantages that hybrid learning offers over traditional and online learning. Traditional learning can be hindered by issues such as
transportation problems, classroom shortages, overcrowding, noise disruptions, and difficulty in recapping face-to-face discussions.
On the other hand, online classes can be limited by the lack of hands-on experience, potential for cheating during exams, difficulty
in assessing students accurately, and the inability to gauge student engagement. By incorporating hybrid learning, these limitations
can be addressed and overcome, allowing students and professors to benefit from it. Additionally, hybrid learning can serve as a
contingency plan for unexpected events like typhoons or class suspensions, helping to maintain a consistent syllabus timeline and
prevent class disruption.

With the continuous development of the engineering industry and the endless emergence of new engineering software, devices,
tools, and equipment; the qualities, qualifications, and the competencies valued in the industry will constantly evolve and will
become more complex. Hence, the civil engineering education should be able to adapt to these changes to prepare students for the
demands of a rapidly advancing technological world.
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