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Abstract

The Electronics Engineer Licensure Examination (ECELE) serves as a key indicator of the quality and effectiveness of Electronics Engineering programs offered by higher education institutions (HEIs) in the Philippines. This study examined the performance of HEIs offering the Bachelor of Science in Electronics Engineering (BSECE) in Region II and identified the factors associated with licensure examination performance. Employing a descriptive-quantitative research design, the study involved 194 Electronics Engineering board passers and five HEIs in the region. Data were gathered through document analysis, checklists, and a validated survey questionnaire. Descriptive statistics, Pearson correlation, and multiple regression analysis were utilized in analyzing the data.

Results revealed that most HEIs in Region II performed below the national passing rate in the Electronics Engineer Licensure Examination from 2015 to 2019. The implementation of the ECE program was assessed to a great extent across all areas, including faculty, teaching strategies, curriculum, instructional materials, library resources, laboratory facilities, admission and retention policies, and review preparation. Correlation analysis showed that faculty competence, teaching strategies, curriculum, and review preparation were significantly associated with licensure examination performance. However, multiple regression analysis indicated that none of these variables independently predicted board examination ratings. The model explained only 4.6% of the variance in licensure examination performance, suggesting that other factors not included in the study may influence examination outcomes.

The findings underscore the importance of strengthening instructional quality, curriculum implementation, and review preparation programs while exploring other institutional, academic, and personal factors that may affect licensure examination performance. The study provides evidence-based insights that may assist HEIs, the Commission on Higher Education, and professional organizations in developing interventions aimed at improving Electronics Engineering licensure examination outcomes.
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INTRODUCTION


[bookmark: OLE_LINK2]Education plays a crucial role in societal development and is widely recognized as a key driver of individual growth, economic progress, and national advancement (Terano, 2015). Higher education institutions (HEIs) are expected to develop graduates who possess the knowledge, skills, and competencies necessary to thrive in an increasingly competitive and globalized environment. In the Philippines, engineering remains one of the most popular fields of study, ranking second to technology in terms of enrollment (CHED, 2017). As a discipline, engineering serves as a foundation for technological innovation, economic development, and human flourishing (Mathebula, 2018). Consequently, ensuring the quality and relevance of engineering education has become a major concern among educational institutions and policymakers.

The contemporary concept of quality education extends beyond effectiveness, efficiency, and sustainability to include relevance to societal and industry needs (CHED, 2017). Educational relevance entails providing students with curricula and learning experiences that are globally competitive and responsive to current labor market demands (Castillo, 2014). Higher education institutions are therefore challenged to produce graduates equipped with competencies that address global challenges and contribute to national development (Al Abduwani, 2017). In response, engineering programs in the Philippines have adopted outcomes-based education (OBE) and subjected their programs to various accreditation mechanisms, including those administered by the Philippine Technological Council-Accrediting and Certification Board for Engineering and Technology Engineering Accreditation Commission (PTC-ACBET-EAC), Accreditation Board for Engineering and Technology (ABET), Accrediting Agency of Chartered Colleges and Universities in the Philippines (AACCUP), and the Philippine Association of Colleges and Universities Commission on Accreditation (PACUCOA). These initiatives aim to ensure that engineering curricula comply with Commission on Higher Education (CHED) standards and produce graduates capable of meeting professional and societal expectations.

One important measure of educational quality among professional programs is graduates’ performance in licensure examinations. Higher education institutions employ various outcome indicators, such as graduate employability, employer satisfaction, and licensure examination performance, to evaluate the effectiveness of their academic programs. Among these indicators, licensure examination results are considered a critical measure of curriculum effectiveness and institutional quality because they reflect the extent to which graduates have acquired the competencies required by their profession (Flores et al., 2019). High passing rates enhance institutional prestige and are often viewed as indicators of program excellence (Tamayao et al., 2014; Mohammed et al., 2017). Furthermore, graduates’ performance in licensure examinations has been linked to the quality of education, curriculum implementation, and training provided by educational institutions (Tan et al., 2015; Flores et al., 2019; Professional Regulation Commission & CHED, 2004). Conversely, poor licensure examination performance may negatively affect institutional reputation and student enrollment since board examination results often influence students’ choice of school (Laguador, 2014; Aguado et al., 2015).

Among the engineering disciplines offered in Philippine higher education institutions, Electronics Engineering has emerged as one of the most in-demand and highly employable professions (Dotong et al., 2016; Loquias, 2015). Electronics Engineering is a branch of engineering that integrates mathematics, natural sciences, social sciences, and emerging technologies to conceptualize, design, develop, and implement innovative electronic, computer, and communication systems (CHED Memorandum Order No. 24, s. 2008). The rapid expansion of the electronics, telecommunications, and information and communication technology industries has further increased the demand for competent Electronics Engineers. Consequently, graduates enjoy diverse employment opportunities both locally and internationally (Loquias, 2015).

Despite the favorable employment prospects, entry into the profession requires successful completion of the Electronics Engineer Licensure Examination administered by the Professional Regulation Commission (PRC). Under Republic Act No. 9292, the examination consists of four major areas: Engineering Mathematics (20%), Electronics Engineering (30%), General Engineering and Applied Sciences (20%), and Electronic Systems and Technologies (30%). To obtain a professional license, examinees must achieve an overall passing rating of at least 70 percent and satisfy the required passing mark in each examination area. However, national performance data reveal that the passing rate for the Electronics Engineering Licensure Examination has consistently remained below 50 percent since 2013, indicating persistent challenges in graduate preparedness and examination performance (Laguador et al., 2015).

The relatively low passing rates in the Electronics Engineering Licensure Examination have prompted numerous studies examining the factors that influence licensure examination performance. Previous research has identified academic performance, pre-board examination results, faculty qualifications, instructional materials, curriculum quality, and review preparation as significant determinants of board examination success (Banluta, 2013; Terano, 2018; Dayaday, 2018; Flores, Layson, & Nacion, 2019). Terano (2018) reported that students’ academic achievement and pre-licensure examination performance were strong predictors of success in the board examination. Similarly, Dayaday (2018) found that faculty competence and instructional materials positively affected licensure examination outcomes, while Flores, Layson, and Nacion (2019) identified curriculum quality as a major influencing factor. Other studies have highlighted the importance of academic performance (Forones, 2012; Tamayao et al., 2014; Banluta, 2013), admission and retention policies (Nool & Ladia, 2017), review class attendance (Nicolas et al., 2020), laboratory and library resources (Quiambao et al., 2015), and institutional support mechanisms (Lascano et al., 2017).

Moreover, low licensure examination performance is not an isolated concern affecting only a few institutions but appears to be a widespread challenge among many higher education institutions offering Electronics Engineering programs in the Philippines (Rivera, 2021). Given the continuing fluctuations in national and institutional passing rates and the strategic role of Electronics Engineering in national development, there is a need for a more comprehensive examination of the factors influencing licensure examination performance.

Anchored on Weiner’s Attribution Theory (1974, 1985, 2005), which posits that achievement outcomes are influenced by internal and external factors such as ability, effort, environmental conditions, and contextual circumstances, this study investigates the performance of Higher Education Institutions offering Bachelor of Science in Electronics Engineering (BSECE) programs in Region II (Cagayan Valley) in the Electronics Engineering Licensure Examination. Specifically, the study examines institutional characteristics, graduate profiles, and program implementation factors that may influence board examination outcomes. By identifying the determinants of licensure examination performance, the study seeks to provide evidence-based recommendations for policy formulation, curriculum enhancement, instructional improvement, and intervention programs aimed at strengthening Electronics Engineering education and improving licensure examination performance among Higher Education Institutions in the region.



Literature Review

Underpinning Theory

This study is anchored on the Attribution Theory of Weiner (1985, 2005). Weiner's attribution theory was centered on achievement. He identified ability, effort, task complexity, and luck as the most essential elements influencing accomplishment attributions. Attributes are categorized into three categories based on their causative dimensions: locus of control, stability, and controllability. The locus of control dimension is divided into two poles: internal and external locus of control. The stability dimension describes whether or not causes change over time. For example, ability may be classed as a stable, internal cause, whereas effort is unstable and internal. Controllability distinguishes between reasons that can be controlled, such as skill/efficacy, and those that cannot be controlled, such as aptitude, mood, the actions of others, and chance.

Moreover, this theory outlines a method for scrutinizing and understanding motivation and achievement in the academe, which is appropriate for the study at hand. In the said model, the proponent outlined the processes through which learners form causal beliefs. Moreover, a basic assumed principle of the model is that learners are affected factors found in the environment (characteristics of the learner’s home or school environment) and by personal factors (past experiences and stock knowledge). The above-mentioned factors affect the types of beliefs or attributions that learners are possible to make.

	Thus, this theory was utilized since this study focused on the premise that success or failure of a student taking an examination, particularly a board or licensure examination depends greatly on several factors as perceived by the reviewers and the reviewees and those who have successfully passed the examination already.

Engineering Education

	Engineering is ranked second, next to Technology, in terms of the number of enrollees in AY 2016-2017. There are 334,299 students taking engineering programs. There are fifteen (15) engineering programs offered in different HEIs in the country with established policies, standards and guidelines by CHED. These are Aeronautical, Agricultural and Biosystems, Ceramic, Chemical, Civil, Computer, Electrical, Electronics, Geodetic, Industrial, Materials, Mechanical, Metallurgical, Mining, and Sanitary Engineering. However, there are other engineering programs offered in the country such as, Instrumentation, Mechatronics, Petroleum engineering. The establishment of the programs were benchmarked from different educational institutions offering those programs. In November 2016, CHED through TPET, drafted the revised PSG for the fifteen engineering programs. And took effect on year 2018-2019. The main purpose of the revision is to integrate the principles of OBE system, the K to12 educational program and the new general education curriculum (CHED, 2017).

The Philippine educational system consists of K to12 program and tertiary level. The K to 12 Program covers Kindergarten and 12 years of basic education to provide sufficient time for mastery of concepts and skills, develop lifelong learners, and prepare graduates for tertiary education, middle-level skills development, employment, and entrepreneurship. The last two years of this program is the senior high school where the students can choose from learning areas of core curriculum or specific tracks: Academic; Technical-Vocational-Livelihood; Sports and Arts; and Design. Academic tracks include Accountancy, Business and Management (ABM), Humanities and Social Sciences (HUMSS), Science, Technology, Engineering and Mathematics (STEM) and General Academic Strand (GAS). The students in STEM strand will continue pursuing their studies to engineering education in the tertiary level.  The Commission on Higher Education (CHED) is the governing body of higher education institutions (HEIs) in the Philippines. CHED memorandum order (CMO) No. 37 Series of 2012, gives the policies, standards and guidelines in the establishment of an outcomes-based education (OBE) system in HEIs offering engineering programs. It aims to transform engineering education into an outcomes-based system to meet the equivalent global quality standards. OBE focuses on what is essential for all students to be able to do successfully at the end of their learning experiences. HEIs are now on the process of implementation of OBE (Cabaces, 2018).

As a profession that has to be thought-out, engineers play a substantial role in facilitating to mold and develop a better nation. In the Philippines, the Commission on Higher Education (CHED) was mandated by Republic Act 7722 to administer tertiary education including engineering education. Accordingly, the CHED technical panel recommends course outlines for all subjects in each academic program. In this method, the university professors and instructors lay emphasis on the points provided by the technical panel concerning the subjects. 

In an academic setting, it is the responsibility and accountability of the members in the academic system to ensure the success of their graduates. This would be accomplished through the adoption of appropriate engineering education and experience requirements as prerequisites for licensure (Mohammed, 2017).

The higher learning institutions in the Philippines have adopted the Outcomes-Based Education (OBE) as a new paradigm in the engineering curriculum to address the rising demand in the global engineering market. The paradigm focuses on what learners are expected to learn at the end of the program. Results revealed that OBE is moderately implemented in terms of practices and environment. The students perceived that OBE is somewhat influential in terms of academic, attitude and instruction. Moreover, there is a significant correlation between the extent of OBE implementation and the level of its influence. When grouped by year level, the findings revealed that there was a significant statistical difference between the means of the variables. Understanding this relationship may help the university guide the students to cope with the new educational approach and to find solutions to the identified concerns or problems with the OBE implementation (Canini & Dalis, 2016).

Current understanding of expertise, and the learning processes that develop it, indicates that engineering education should encompass a set of learning experiences that allow students to construct deep conceptual knowledge, to develop the ability to apply key technical and professional skills fluently, and to engage in a number of authentic engineering projects. Engineering curricula and teaching methods are often not well aligned with these goals. Curriculum-level instructional design processes should be used to design and implement changes that will improve alignment (Litzinger etal., 2011)

Also, findings revealed that the engineering graduates are highly employable with 95.54 percent employment rating, with regular status and presently working as associate professionals in the Philippine manufacturing companies related to their college degrees who found their first job as walk-in applicants and stayed on their jobs for more than three (3) years. Communication skill is considered the foremost competency learned in college that found very useful to their job placement (Dotong et.al, 2016).

Successful attributes for the engineering education graduates in 2020 must be at strong level are as follows: lifelong learners, ability to frame problems, putting them in a socio-technical and operational context, dynamic/agile/resilient/flexible, high ethical standards and a strong sense of professionalism, good communication skills with multiple stakeholders, possess strong analytical skills, exhibit practical ingenuity; possess creativity, and business and management skills; leadership abilities. Moreover, the problems which engineering education graduates in 2020 encounter and have strong ability to solve. They are maintaining technical currency & lifelong learning, environmental and energy related problems, managing globalization, problems related to population growth, ultra-nanoscale, miniaturization, and bioengineering and medical problems (Sunthonkanokpong, 2011).

Electronics Engineering Education

Electronics Engineering is a branch of engineering that integrates available and emerging technologies with knowledge of mathematics, natural, social and applied sciences to conceptualize, design, and implement new, improved, or innovative electronic, computer and communication systems, devices, goods, services and processes. An Electronics Engineer is endowed with spiritual, moral, and ethical values, mindful of safety concerns and guided with responsibility to society and environment in the discharge of his functions (CHED Memorandum Order, CMO No. 24, series of 2008). In order for Electronics Engineering graduates to become licensed engineers, they must follow to the policies and guidelines set by the Professional Regulation Commission for taking the Licensure Examination. 

According to CMO number 101, series of 2017, the Electronics Engineering curriculum contains mandated general education and elective sources as connected to the desired program outcomes. This is also, to ensure that the Electronics engineering graduates can understand and articulate the nature of the special roles in society and the impact of their work on the environment. The curriculum is designed to guarantee a certain breadth of knowledge of Electronics Engineering disciplines through a set of a core courses.

The Electronics Engineering course content is very comprehensive and relevant to the job, its program components are also relevant to the job. Its objectives have been achieved and is similar to the workplace. It is sufficient to produce graduates with the required entry-level knowledge and/or skill in the field/workplace. Its program description captures the duties a graduate can expect to perform in the work environment. Its courses are relevant to the intended career. It develops interpersonal relationship in the institution, with these, the institution provides quality education to students in the field of Electronics Engineering (Balba, 2019).

Findings revealed that ECE graduates are highly employable in a wide range of industry such as electronics manufacturing, electronics design, telecommunications, broadcasting, and data communications and ICT-related areas, were able to pass the licensure examinations and other certifications, currently enjoying regular permanent job positions as supervisors, production engineers, process engineers, educators and others, and are working for companies located in Metro Manila and industrial zones in Laguna and Cavite. The skills the graduates found most useful to their first jobs are critical thinking, problem solving, and communication skills (Loquias, 2015). Moreover, results also revealed that employers considered electronics and mechanical engineering with very good job performance compared to Industrial engineering in terms of competence. Engineering graduates are considered highly committed on providing necessary support, service and assistance for the welfare of the organization. They have very high level of credibility in performing their duties and responsibilities. They have strong sense of dependability when job requires being responsible and reliable in fulfilling certain duty and obligations (Dotong, Pamplona & Camello, 2017).

Wlodkowski’s five-factor theory of adult learner motivation provides a good framework for the design of engineering instructional development programs. The criteria are compatible with the cognitive science based How People Learn instructional model and with recommendations of faculty development authorities. Making engineering instructional development effective at an institution will require applying the criteria to program design and delivery and creating an institutional expectation of faculty participation in the programs (Felder, 2011).

	
Board Exam Performance

	The Licensure Examination for Engineers is a tool that measures and ensures the quality of engineers who would join the workforce of various manufacturing industries in the Philippines and abroad. The Professional Regulations Commission (PRC) as the duly constituted body created for this function has been consistent in its task of screening who among the graduates from all board courses will be granted the professional licenses based on the board exam results (Laguador, J. M., & Dizon, N. C. 2013). 

Based on relevant findings of some studies conducted in the local areas in the country, the performance of the engineering graduates in the licensure examinations may be attributed to the following: their grades in all their subjects in the baccalaureate, from the general education subjects to the professional engineering subjects; their participation in the review classes or engagement in intervention programs; their consideration as regards to the time interval of taking or re-taking the examination; their skills and affective domain (Ferrer, 2016). This is true with the study of (Bongalosa et.al., 2021) in the case of Licensure Examination for Teachers takers, where academic performance is significantly related to the LET performance. The results also revealed that academic performance is a determinant in passing the LET.

	Findings also revealed that teachers’ educational attainment, teachers’ length of service, quality of library facilities, quality of laboratory facilities, students’ intelligence quotient, and students’ grade point average formed a very significant set of predictors for passing the licensure examinations. Hence, these factors are to be considered vital in developing policies to further improve the education graduate’s performance in the licensure examination (Quiambao et.al., 2015).

	Socio-demographic factors investigated in the study (age, sex and civil status) all had weak correlation to Licensure examination in Agriculture (LEA)performance. For the academic factors, both GPA in college and in general education courses had high correlation, college admission test (CAT) score had moderate correlation, while high school average grade and GPA in major courses had weak correlation to board exam results. For the academic-related factors, the number of takes had strong correlation, attendance to review class had moderate correlation, while time gap between graduation and board exam and having agriculture as first or second course had weak correlation to LEA performance. Hence, results showed the importance of academic performance, admission test scores, attendance to review classes and taking the LEA only once (or passing it on the first try) as determinants of performance in the licensure exam (Nicolas et.al., 2020).

Moreover, the results of Customs Broker Licensure Examination for the   academic year 2008 to 2010 showed good performances and Mock Board Examination is not a predictor in the performance of the customs graduates in Customs Broker Licensure Examination. In this regard, a plan of action was designed to enhance the passing percentage in the Customs Broker Licensure Examination. Considering the conclusions presented, the researchers highly recommended that the mock board examination questionnaires may undergo a pre and post item analysis (Manalo et.al., 2013)	

There was also a significant positive relationship between the number of first timers and LET performance, which implies that the greater the number of first timers, the greater the tendency to attain better performance, and the number of repeaters and LET performance were significantly but negatively correlated, which suggests that TEIs with fewer repeaters tend to obtain a higher performance. This suggests that the TEIs have to implement strict admission and retention policy so that only qualified and outstanding students will be retained (Nool & Ladia, 2017).

Aside from merely passing the board exam, it’s very examinees goal to topnotch it also. In the study of (Pattaguan, 2018) topping the Board Licensure Examination for Certified Public Accountant is a result of different complimentary factors. The formula derived from his study is aptly illustrated in the following framework for Accounting Education Achievement which basically is a complement of the internal and external environments of the achievers. It is dubbed as P-SHP Theory of Productivity in Accounting Education. P-SHP refers to Personal Factors, being supported by School factors, Home Factors and Peer Factor. This framework was conceived as the researcher’s contribution towards Excellence in Accounting Education. For most part, personal factors such as good study habits, coupled with strong faith in God, being consistent academically, determination and positive outlook in life, represent the internal environment that play a major role in the achievement of the topnotch graduates. Complementing the internal environment is the school, home and peer factors- the external environment. The school’s high standard curriculum, qualified faculty, up-to-date learning resources, Structured Review Program and Administration’s support form part of school factors that contribute to excellent performance. These school factors are ably supported by home factors-inspiring family, father as icon of leadership, and peer factor-with classmates as review buddies/group.

Factors Affecting Electronics Engineering Board Exam Performance

	Passing the licensure examination given by the PRC is one of the greatest achievements in one’s life. This examination is intended to prove the graduates’ knowledge, progress, skills and qualification in a particular profession. It needs a lot of time to study, to have self-discipline, patience and determination and these will not be possible without prayers, support and encouragement (Manalo & Obligar, 2013) 

	The RA 9292, an act providing for a more responsive and comprehensive regulation for the registration and practice of Professional Electronics Engineers, Electronics Engineers and Electronics Technician repealing RA 5734, otherwise known as the Electronics and Communications Engineering Act of the Philippines, to pass the licensure examination, a candidate for Electronics Engineer or Electronics Technician must obtain a passing rating of seventy percent (70%) in each subject given during the examination: Provided, however, That a candidate who obtains a passing rating in the majority of the subjects but obtains a rating in the other subject/s below seventy percent (70%) but not lower than sixty percent (60%), shall be allowed to take one removal examination on the subject/s where he/she failed to obtain the passing rating. Provided, finally, that should the examinee fail to obtain a passing rating in the removal examination, he/she shall be considered as having failed the entire licensure examination (RA 9292). To pass these licensure examinations, engineering students have to undergo five years of baccalaureate studies through educating and cultivating their knowledge, skills and values with the application of different concepts and theories of learning.

Results showed in the study of (Rivera, 2021) that in all ten examinations in ECE Board Exam from the year 2012-2016, the average passing rates of majority of HEIs are less than the national passing rates. Both the national passing rates and the average passing rates of HEIs have been fluctuating but mostly hovering between 30 to 40% over the ten examinations. Moreover, the most frequent occurring passing rate of HEIs with less than 25 takers is 0%. There is then a need to monitor and investigate HEIs with less than 25 takers to probe on the causes of low passing rates. To pass the licensure examination for ECE, graduates should obtain the passing rate of 70% in the four areas, namely, Engineering Mathematics (20%), Electronics Engineering (30%), General Engineering and Applied Sciences (20%), and Electronic Systems and Technologies (30%) (RA9292)

Moreover, according to the results of the study of (Dayaday, 2018) the facility and laboratory facility/equipment is the factor that rated poorly with regard to its effect on the performance of their institution in the board exam with respect to the assessment of the respondents (passers and non-passers). It revealed that the higher the score in their comprehensive exam the greater the possibility in passing the licensure examination. Faculty and instructional materials favorably affect the board examination of the passers. Curriculum, admission/retention policy, review preparation and mental /study behavior has less significant effects on the performance of their institution. Also, (Terano, 2018) stated that academic performances and pre-board examination performances were good predictors of the graduates’ achievement in the licensure examinations. But in the study of (Flores, Layson & Nacion, 2019), academic performance best predicts the Licensure Examination. Therefore, a student must exert much effort in studying well, because all the basic information and knowledge they need for the preparation for the LE are all gained during their collegiate years. Hence, it should be taken into consideration that the curriculum of the University’s Electronics Engineering program should be in line with the syllabi used for the Board examination.

Results showed also that ECE examinees obtained low performance in comprehensive examinations with high levels of study habits and academic behavior. Affective domain is significantly related to and predicts Licensure examination Performance of the respondents. Outcomes-based curriculum must be adapted to periodically monitor the academic performance and behavior as well as the result of study habits of the students. Teachers must consistently monitor the academic performance and behavior of engineering students to provide thorough guidance for those who are low achievers (Laguador et.al., 2013). As there is a substantial relationship between the academic achievement and the board examination rating of the ECE graduates in all subjects (Banluta, 2013).

The Electronics Engineer Licensure Examination (ECE Board Exam) is a rigorous test of knowledge and skills in Electronics Engineering, administered by the Professional Regulation Commission (PRC) in the Philippines. The exam is designed to ensure that only qualified individuals are granted a license to practice Electronics Engineering in the country. However, in recent years, the ECE Board Exam results have been a cause for concern, as the passing rates have been very low. According to the PRC, the average passing rate for the ECE Board Exam from 2016 to 2021 was only 39.56%. This means that more than 60% of the examinees failed to meet the minimum passing score. This is a worrying trend, as it indicates that a significant number of graduates of Bachelor of Science in Electronics Engineering (BSECE) programs in the Philippines are not adequately prepared for the demands of the profession (Aguilar, 2020).

There is still a need to consider studying and/or revisiting the impact of the present departmental and institutional practices on Licensure Examination performance. The problematic areas must be given more focus and emphasis during instruction and review. Graduates must be encouraged to attend review classes, and the institution must do something to reach out to the repeaters. Course appraisal must also be properly monitored and implemented. Moreover, the institution might consider benchmarking on the best practices of top-performing institutions. Moreover, there must be a follow-up study on the impact of other examinee variables, teacher characteristics and administrative support on licensure performance. Furthermore, evaluation and studies should also be conducted on the effect of other intervention programs on licensure results (Lascano et.al., 2017).


The students’ grade point average and the grade in a correlation course, which was added in the curriculum to enhance chances of passing the licensure examination, were determined as predictors of performance in electronics and communication engineer licensure examination. It was further observed in their study that in order to pass the board examination, the applicant must obtain good grades in the following subjects: mathematics; electronics; general electronics and applied science; and electronics science and technology (Tamayao et.al., 2014). Moreover, (Forones, 2012) also found out that the general education grades and professional subject grades are both significantly related to the board examination ratings of the electronics engineering graduates. 

Students’ Experiences in Engineering Education

	The performance of the students in every institution plays a very important role   in determining the quality of education, which eventually guarantees the efficiency and effectiveness in application of a chosen profession or career. It suggests higher standard of performance of instructional systems and consequently, the performance of   the students in the licensure examination reflects the institution’s efficiency as well as the intellectual capacity of the students (Amanonce and Maramag, 2020).

Engineering students have a significantly higher level of positive attitude towards academic performance during their junior level but significantly lower after taking professional courses. Attaining high academic performance still really matters for the engineering students during their junior level but continuously changing their perspective due to encountering challenging experiences while taking the professional courses. Performance in General Engineering courses describes the attitude of the students towards academic performance in the personal aspect while professional courses define their attitude in the professional aspect (Laguador et.al., 2020). 

There are six broad factors driving students to leave engineering: classroom and academic climate, grades and conceptual understanding, self-efficacy and self-confidence, high school preparation, interest and career goals, and race and gender. Furthermore, published retention studies suggest that retention can be increased by addressing one or more of these six factors. The review identified a clear gap in the literature, namely the costs associated with losing students, and the costs associated with implementing retention strategies. A better understanding of these costs might encourage academic units to focus more strongly on retention and might also provide useful guidance to educators and administrators on the most cost-effective approaches to increasing retention (Geisinger & Raman, 2013).

	Results indicate that when engineering is introduced at the beginning of the unit to provide context for the learning, and revisited throughout the duration of the unit, student achievement gains with engineering assessment items are greater than when engineering is incorporated only at the end of the unit as a design challenge in the form of a culminating project (Crotty et.al., 2017).

Identifying with math and physics upon entrance to college predicts engineering choice for both men and women. These subject-related identities are the types of identities that students hold prior to having direct experience with engineering. By fostering the development of these subject-related identities prior to college enrollment and early in students’ college careers, more students may be recruited and retained in engineering. Students’ agency beliefs are also important to their engineering career choice. Students who see practical applications for engineering as a way to improve the world are more likely to choose engineering as a career. It is imperative to understand how students are developing a sense of identity with engineering both in high school and in college, especially for students who have been traditionally marginalized. The development of the critical engineering agency framework and application through structural equation modeling adds to the current understanding of what leads students to choose engineering as a career at the beginning of college. (Godwin et.al, 2016).

Results indicate that average examination scores improved by about 6% in active learning sections, and that students in classes with traditional lecturing were 1.5 times more likely to fail than were students in classes with active learning. The results also appear robust to variation in the methodological rigor of the included studies, based on the quality of controls over student quality and instructor identity. This is the largest and most comprehensive metaanalysis of undergraduate STEM education published to date. The results raise questions about the continued use of traditional lecturing as a control in research studies, and support active learning as the preferred, empirically validated teaching practice in regular classrooms (Freeman et.al., 2014). 

Results also showed that percentages of students who switched out of a STEM major after taking a physics course taught using traditional lectures only or one taught using PI, finding that nearly twice the percentage of students switched after the lecture- based course. In light of the literature on STEM retention, the study proposed that providing opportunities for students to think, respond, and interact in class may have a substantial impact on the retention of students in STEM disciplines (Watkins et.al., 2013).

The survey in the study of (Briones et.al., 2020) revealed that students were exceptionally high in their personal drive along self-motivation, but their commitment/goal setting needs to be defined. The use of resources was noted to be very highly used along with study skills, but health habits were the least given attention. It was further revealed that time management skills of the respondents were very high along with deciding and starting their study routine but are struggling with difficult tasks that are not of their interest but might be highly relevant to their professional examination.

In a research conducted (by Abanado et.al., 2014), most students preferred content-focused methods as their effective learning. In content-focused teaching methods, both the teacher and the learners have to fit into the content that is taught. Generally, this means the information and skills to be taught are regarded as sacrosanct or very important. A lot of emphasis is laid on the clarity and careful analyses of content. Both the teacher and the learners cannot alter or become critical of anything to do with the content. Moreover, General Engineering students’ primary mode of learning is visual learning. The factors that greatly affect the learning of General Engineering students are physical and environmental factors, thus environmental factors have greater impact to their learning compared to physical factors (Abante et.al., 2014).
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Figure 1. Research Paradigm of the Study
Figure 1 presents the research paradigm of the study. The paradigm makes use of the IV-DV Model. The independent variables consist of the profile of the respondents while the dependent variables involve Board Exam performance of ECE schools for the past five years. Moreover, the figure also shows the different profile variables of schools and passers that affect their board examination performance. Thus, broken lines that connect between the independent variables and dependent variables serve as a mediating factor to further consolidate the study. 

METHODS

Research Design

	The study utilized a descriptive quantitative research design to analyze the board exam performance of HEIs offering BSECE in Region 2 for the past five years. 


Respondents of the Study

	The respondents of the study were the instructors, and graduates who took the ECE Board examination within 2014-2019 among HEIs offering BS Electronics Engineering in Region 2. Stratified Random Sampling will be used for the selection of respondents per HEI.

Research Instruments

Multiple data collection techniques will be considered in the study such checklist, document analysis, and Focus-Group Interview and Discussion. 

Checklist

A checklist will be developed to describe the profile of HEIs offering BS Electronics Engineering and their board exam passers. For the school, it will include the following: year of establishment of the ECE program, accreditation status, CHED Typology, Type of institution, number of full-time faculty for the past five years, number of graduates for the past five years. Meanwhile, the profile of the passers will consist of the following: sex, civil status, the school graduated from, the number of takes before passing the board exam, academic achievement during his/her graduation, and socio-economic status. 

Questionnaire 

A self-made survey questionnaire will be utilized to determine the factors affecting the performance of the ECE passers in Board Examination along faculty/teaching strategy, curriculum, instructional materials, facilities/laboratory, equipment/laboratory activities, admission and retention policy and review preparation. The questionnaire will undergo validation from experts.

Document Analysis

	Document analysis was conducted to determine the board exam performance of HEIs offering BSECE in the region from 2014-2019.

Interview
	
	An interview was done through a series of Focus Group Discussion (FGD) that will include ECE passers to explore their experiences during their college days. 


Data Gathering Procedure

This study strictly followed a systematic process of data-gathering. A letter was forwarded to the different university and college presidents heads for the conduct of the study. The questionnaires were distributed by the researcher to targets respondents personally. Furthermore, ethical considerations were employed by the researcher throughout the conduct of the study. An informed consent will be sought from the respondents and informants prior to the start of the data-gathering. Anonymity of the informants and confidentiality of information were assured to them. In ensuring rigor, the researcher will go back to the informants for an interview for the aggregated and analyzed results. This ensures that the analyses are the same with what the informants conveyed during the interview sessions. The interview transcript will only be accessible to the researcher and to the research adviser. At the conclusion of the study, all transcripts will be destroyed.

Moreover, the performance of the schools was generated from the data released by the Philippine Regulatory Commission (PRC). 


Data Analysis

Quantitative Data Analysis
	
Frequency and Percentage were used to describe the profile of schools offering BSECE and profile of the respondents. 

Weighted mean was utilized to determine the factors affecting the board examination of HEIs offering BSECE with the following mean range and qualitative descriptions:

	Mean Range			Qualitative Descriptions
	3.50 – 4.00			To a very great extent
	2.50 – 3.49			To a great extent
	1.50 – 2.49			To a less extent
1.0 – 1.49			No extent at all

Multiple Regression was used to determine the significant difference between the factors affecting the performance of the ECE passer in board examination when grouped according to profile variable.


RESULTS

Table 1. Profile of the Schools
	Variable
	Frequency
	Percentage

	No. of Years of Establishment of ECE Program
	
	

	< 20 years
	2
	40.00

	20 - 30 years
	2
	40.00

	>30 years
	1
	20.00

	CHED Typology
	
	

	State University/College
	2
	40.00

	Catholic PHEI
	3
	60.00

	Type of Institution
	
	

	University
	5
	100.00

	Program Accreditation Status
	
	

	Accredited
	2
	40.00

	Not Accredited
	3
	60.00

	Faculty-Student Ratio
	
	

	1:40
	4
	80.00

	1:45
	1
	20.00

	Ave. No. of enrollment for past 5 years
	
	

	< 20 
	1
	25.00

	21 - 30 
	1
	25.00

	31 - 40
	1
	25.00

	   > 40
	1
	25.00


Table 1 presents the profile of the schools that were included in the study. As shown, two schools have had the ECE program for less than 20 years, while two schools have had the program for 20 to 30 years and one school has had the program for over 30 years. Regarding CHED typology, two schools are state universities or colleges, while three schools are Catholic private higher education institutions. All schools in the sample are universities. Regarding program accreditation status, two schools have accredited ECE programs, while three schools do not. Moreover, for the faculty-student ratio, four schools have a ratio of 1:40, while one school has a ratio of 1:45.

Finally, the average number of enrollees for the past five years varies across schools, with one school having an average of less than 20 enrollees, one school having an average of 21 to 30 enrollees, one school having an average of 31 to 40 enrollees, and one school having an average of more than 40 enrollees. One school did not provide data of their graduates.

    Table 2. Profile of the Respondents
	Variable
	Frequency
(N = 194)
	Percentage

	Sex 
	
	

	Male
	139
	71.60

	Female
	55
	28.40

	Civil Status
	
	

	Single
	164
	84.50

	Married
	30
	15.50

	Type of School Graduated From
	
	

	Private
	71
	36.60

	Public
	123
	63.40

	Number of takes before passing the board exam
	
	

	Once
	126
	64.90

	Twice
	57
	29.40

	Thrice
	9
	4.60

	More than three
	2 
	1.00

	Academic Achievement/Awards
	
	

	Yes
	22
	11.30

	No
	172
	88.70

	Socio-Economic Status
	
	

	<10,000
	47
	24.20

	11,000 – 20,000
	53
	27.30

	21,0000 – 30,000
	49
	25.30

	31,000 – 40,000
	32
	16.50

	41,000 – 50,000
	10
	5.20

	≥ 51,000
	3
	1.50


Table 2 summarizes the profile of 194 respondents in the study, presenting data on sex, civil status, type of school graduated from, number of takes before passing the board exam, academic achievement/awards, and socio-economic status. Most respondents were male, single, graduated from public schools, and passed the board exam on their first attempt. Most of the respondents did not receive academic recognition, and most had a socio-economic status of 11,000 – 30,000 pesos. 


Figure 2. School Performance in the Electronics Licensure Examination from 2015 to 2019

	Figure 2 presents the performance of the ECE Licensure exam for the past five years (2015-2019). As gleaned, all schools are below the National passing rate in 2015 except for school A. In 2016, all schools are below the National passing rate. The ratings of all schools went up in 2017, however, only schools B and E are above the National passing rate. In 2018, ratings of School E and School A are at par and above the National passing rate, respectively. In 2019, the National passing rate decreased, also with the ratings of all the schools, however, School A, remained to be above the national passing rate. In general, most ECE schools in the region obtained below the National Passing rate for the past five years.

  Table 3. Status in the Implementation of the ECE Program
	Area
	Mean
	Description

	Faculty
	3.30
	Great Extent

	Teaching Strategy/Pedagogy
	3.212
	Great Extent

	Curriculum
	3.454
	Great Extent

	Instructional Materials
	3.298
	Great Extent

	Library
	3.040
	Great Extent

	Laboratory
	3.097
	Great Extent

	Admission and Retention Policy
	3.319
	Great Extent

	Review Preparation
	3.320
	Great Extent

	Overall Mean
	3.255
	Great Extent


	Table 3 presents the status of the different areas such as the faculty, teaching strategies, curriculum, instructional materials, library, laboratory, admission and retention policy, and review preparation in relation to the implementation of the ECE Program. All areas that affect the licensure examination are great extent with an overall mean of 3.255. The curriculum got the highest mean of 3.454.

	As shown, the area along faculty has obtained rating of great extent from the passers, means, the passers agreed that their ECE instructors has in-depth knowledge and mastery of the subject matter being taught; were able to relate the subject matter,  from theory to the actual practice of ECE as profession; they gave constructive feedbacks on their learning tasks and other assessments; were able to relate the previous lesson with the new one; delivered the subject matter in an interesting manner, and was able to integrate values towards the attainment of the program graduate attribute.

	Moreover, the respondents were also satisfied with the teaching strategies and pedagogies of their instructors, as it obtained a great extent of evaluation. This means that the instructors used time-tested instructional strategies to engage the students in the discussion; utilized the latest learning strategies attuned to 21st century education responsive to the needs of students; used strategies that allow maximum learning and/or remediation when I find difficulty understanding the subject matter. Also, their instructors have provisions for individual differences and employ various techniques and assessments and have effective ways of questioning and handling student’s responses, and lastly, they have different approaches in ensuring student attendance and active participation.

	In addition, the respondents also commended the draft of their ECE curriculum, as it has also obtained a great extent of remark. This means that their curriculum was compliant with the Policies, Standards and Guidelines according to CHED Memo Order 101 Series of 2017, particularly on outcomes. Moreover, it has complied to CHED Order of having a program chair who’s a holder of master’s degree in electronics engineering or in related program and has faculty teaching elective courses who are licensed Electronics Engineers, holder of master’s or doctoral degree in Electronics Engineering or allied fields. Furthermore, the ECE schools have faculty teaching Electronics Engineering Design and other professional courses in ECE who have relevant industry training or experience. The passers also agreed that their curriculum enabled them to apply their knowledge in mathematics, engineering sciences to solve engineering problems and to design and conduct experiments, as well as to analyze and interpret data and empowered them to use techniques, skills and modern engineering tools necessary for engineering practice.

	It is also evident in the table that the passers have high regard for the instructional materials used by their instructors. Having a remark of great extent, the passers believed that the instructional materials are of the following: matched the learning objectives of the different ECE courses, the instructional and learning materials are appropriate to the level of the course, the materials present several information in a variety of ways, the materials used in lectures are clear and easy to understand, the instructional materials are research-based in nature, and the instructional materials were accessible to the learners.

	It can also be seen that the area Library has a remark of great extent, which means, the library has adequate resources such as books, electronics resources and other materials needed in the ECE Program, the library provided 5 titles per course available in print and electronic format, the books available in the library are within the 5-year recency, the library provides continuous access to electronics resources, such as online databases (i.e. Philippine e-Lib), e-books, e-journals and other e-learning resources, the library provided books with foreign and local authors, and the library has librarians that facilitated their search for needed information.

	The passers also gave a good remark on their ECE Laboratories, henceforth they agreed that their laboratory has enough functional equipment, apparatus, supplies, tools, and other materials necessary for their experiments, their Laboratory allowed them to perform all the basic laboratory exercises required for each laboratory course and allowed them to design and perform experiments as approved in the curriculum. They also agree that they acquired the ability to demonstrate the use of the laboratory equipment. Moreover, the courses with the laboratory are taught by qualified full-time ECE instructors and the ECE instructors pointed out how the laboratory activity is connected to my personal and professional improvement.

	On the Admission and Retention Policy, passers marked it of great extent. Therefore they agreed that the school clearly defined policies and procedures on the selection and admission of students as contained in the manual, the formulation of admission and retention policies was participated by the school’s stakeholders (e.g. deans, faculty and students, alumni, experts), the ECE program observed strict implementation of the retention policy, the ECE program conducted regular orientation on retention policies to students, the implementation of the programs intended to improve ECE retention rate of the students is evident and the school conducts regular evaluation of the admission and retention policy responsive to the needs of the students vis-à-vis the electronics engineering industry.
	
	Finally, the passers also gave a great extent remark to the review preparations of their institution. They then therefore agreed that the built-in review of their school enhanced their knowledge and prepared them for board exam, the school conducted special review sessions in preparation for the board examination, the school partnered with review centers to handle the review courses of the ECE program, there are intervention programs conducted that help in the review such as peer-tutorial, review buddy, academic counselling, the school allowed attendance to seminars and trainings related to Electronics field, and the school allowed participation to competitions such as Quiz Shows and Math Olympiads.

Table 4.1 Predictors of Licensure Examination of Electronics Engineering
	Area
	Board Exam Rating

	
	r-value
	p-value
	Interpretation

	Faculty
	.181*
	.012
	Significant

	Teaching Strategies
	.194**
	.007
	Significant

	Curriculum
	.212**
	.003
	Significant

	Instructional Materials
	.139
	.052
	Not Significant

	Library
	.009
	.903
	Not Significant

	Laboratory
	-.088
	.223
	Not Significant

	Admission & Retention Policy
	.064
	.374
	Not Significant

	Review Preparation
	.156*
	.030
	Significant

	**. Correlation is significant at the 0.01 level (2-tailed).

	*. Correlation is significant at the 0.05 level (2-tailed).


	
	Table 4.1 shows the predictors for ECE licensure exam performance. As revealed, the factors faculty, teaching strategies, curriculum and the review preparation are significant in passing the ECE Licensure exam. The Instructional Materials, Library, Laboratory, and the admission and retention policy are not significant. 


Table 4.2 Multiple Regression Analysis
	Variables
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	31.373
	3.370
	
	9.309
	.000

	Faculty
	-.219
	2.065
	-.017
	-.106
	.916

	Teaching Strategies
	.818
	2.063
	.069
	.397
	.692

	Curriculum
	2.405
	1.948
	.185
	1.235
	.218

	Review Preparations
	-.277
	1.370
	-.023
	-.202
	.840

	R = .214     R2 = .046     F(4,189) = 2.267      p = .064


As shown in the regression analysis table above, there is a statistically significant linear relationship between the dependent and the independent variables (R=.214); however, it is a weaker linear relationship which is not an indicator of a good level of prediction. The R2 value of .046 indicates that only 4.6% of the variability of the dependent variable can be explained by the independent variables. Furthermore, the unstandardized coefficients revealed that the various factors are not predictive of the licensure examination rating.

CONCLUSION

Based on the findings of the study, most Higher Education Institutions offering Bachelor of Science in Electronics Engineering in Region II obtained licensure examination passing rates below the national passing rate from 2015 to 2019. Despite this, the implementation of the Electronics Engineering program was generally assessed by the respondents to be implemented to a great extent across all major areas, particularly in curriculum, review preparation, faculty qualifications, and teaching strategies.
The study revealed that faculty competence, teaching strategies, curriculum implementation, and review preparation were significantly associated with licensure examination performance. These findings suggest that the quality of instruction and academic preparation provided by institutions contribute to graduates' success in the licensure examination. However, the regression analysis showed that these factors did not significantly predict board examination ratings when considered simultaneously. This indicates that licensure examination performance is a multifaceted phenomenon influenced by other variables beyond those examined in the study.
Furthermore, the findings imply that while institutional factors play an important role in preparing students for the licensure examination, individual learner characteristics, academic preparedness, motivation, study habits, and other contextual factors may have a stronger influence on examination outcomes. Therefore, improving board examination performance requires a holistic approach that addresses both institutional practices and student-related factors.
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