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ABSTRACT
This study aims to know the effect of welding competencies at Senior High School (SHS) and differentiated instruction on the academic performance of college students at Cebu Technological University–Main Campus enrolled in the Bachelor of Technical-Vocational Teacher Education (BTVTED) major in Welding and Fabrication Technology during the academic year of 2025–2026. This study employs a descriptive-correlational research design and seeks to establish the correlation of the students’ foundation in welding at the SHS level, their exposure to differentiated instruction, and their performance in welding courses in college. There were 46 students, who were randomly selected across various year levels, who took part in this study. The primary data collection tool used was a structured survey that assessed SHS welding competencies, academic preparedness, practical skills, and technical knowledge, as well as the students’ description of differentiated instruction in terms of content, process, and product. Students who had welding competencies at the SHS level exhibited greater academic achievement, and the differentiated instruction design also fostered better learning outcomes because it addressed various learning needs. This study, as a result of data analysis, proposed the instructional enhancement plan with the elements of bridging programs, hands-on workshops, Differentiated Instruction (DI) training for the faculty, and the alignment of SHS competencies to the college welding curriculum. The study underscored the significance of welding as a SHS competency and as a frontline academic strategy for students to succeed in technical-vocational higher education. The findings open avenues for the educators, the administrators, and the policymakers on how to provide solutions to challenges that students face in terms of their level of technical skills and overall academic performance.
Keywords: Technology and Vocational Education, SHS welding competencies, differentiated instruction, academic performance, descriptive-correlational design, Cebu City Philippines
INTRODUCTION
Technical-Vocational education is a way for students to learn how to work in specific fields. In those industries, people need to know how theories work and how to perform tasks by hand. Welding is one example of a skill that many employers in the manufacturing sector require. To meet this need, the Senior High School track for Technical-Vocational-Livelihood offers a focus on welding. With this program, students learn basic academic facts and how to use tools - those skills are intended to help learners when they move into college courses for welding. And the lessons prepare them for when they begin to work in the industry.
As some instructors observe, students differ in how they prepare for college welding courses. In many cases those who studied related subjects are ready for the curriculum. For instance, a student might understand how a specific tool functions before the class begins. It is common for the individuals to adjust when they start new programs - but those from unrelated backgrounds often find it hard to comprehend basic concepts. If a student lacks experience, they may not follow a procedure with accuracy. There are also times when a person cannot perform a manual task in a way that saves time. On this basis the skills a student gains in school are what determine how they perform later. Due to the gaps, teachers must provide extra help so that everyone can succeed.
Through the researcher’s direct involvement and encounters regarding college welding students, it has been observed that students with SHS welding backgrounds have a relatively easier time understanding theoretical as well as hand-on concepts. On the other hand, students with no previous welding training tend to depend more on their instructors, taking longer to reach that same proficiency. Additionally, the use of differentiated instruction in college welding courses—modifying content, process, and product to serve an array of student functionality—is likely a moderator of these differences. Yet, the level of success of these tactics in improving academic performance has yet to be systematically measured. These observations indicate a need for empirical investigation on the degree of relationships between SHS welding competencies, differentiated instruction and performance.
Given this context, the researcher carried out a quantitative, descriptive-correlational study to ascertain what impact SHS welding competencies and differentiated instruction had on college welding students’ academic performance. The study employs structured questionnaires to examine the participants’ degree of preparedness, practical skills, technical knowledge, and experiences in implementing differentiated instruction so that insights can be garnered for aligning the curriculum and instructional strategies between theory from SHS through college towards efficient welding education.
Through the researcher’s experience and observation, there is a noticeable gap between what the intended purpose of SHS (TVL) (welding program) and what students are ready for when entering college welding courses. Despite the intention of the curriculum to produce both competent and skilled welders, students come from various trained backgrounds generally with little or no welding prior training causing a difference in their performance and preparedness to work tasks. Although differentiated instruction is commonly employed in response to these differences, there are little empirical data quantifying its efficacy for closing the gap. There is a gap that someday we should systematically investigate prior skills and pedagogy definition in order to develop more responsive programs that ensure every student meets the expected fluency in welding instruction.
THEORETICAL BACKGROUND
Education is a crucial element of the overall development of students preparing them for entry into workforces, especially in technical and vocational fields such as welding and fabrication technology. In our country, the 12-year basic education program (K to 12) considers senior high school as a pivotal stage where students can be equipped with academic, practical and technical competencies through the Technical-Vocational-Livelihood strand, specifically the welding specialization. Among other factors, the differences in SHS welding education and the use of differentiated instruction in college could have effects on the level of students' adaptation to the requirements of both theory and practice that they will meet in their program and could have an impact on their academic results. This paper aims to identify how the welding competencies acquired in SHS and differentiated instruction contribute to the academic performance of college welding students. These theories, the Constructivist Learning Theory, Differentiated Instruction Theory, and College and Career Readiness Model, focus on the fact that students' prior schooling and the ways they are taught in the classroom are major factors in determining their academic performance. This research further supports education reforms in the country such as Republic Act No. 10533 or the Enhanced Basic Education Act of 2013, Republic Act No. 7722 or the Higher Education Act of 1994, and Republic Act No. 7796 or the TESDA Act of 1994. These laws aim to provide quality technical education that is industry relevant and outcome-based. Hence, these theoretical and legal bases point out the need to study the impact of SHS welding skills and differentiated instruction on the academic performance of students taking up Bachelor of Technical-Vocational Teacher Education (BTVTED) major in Welding and Fabrication Technology.
This research is based on the Constructivist Learning Theory by Jean Piaget (1972) and Lev Vygotsky (1978) as interpreted by Kouicem (2020). The theory suggests that learning happens when people actively form their understanding of the world through experiences. The Senior High School (SHS) Technical-Vocational-Livelihood (TVL) strand with a welding focus, in this case, is students' prior learning. This background is the reference point for entering college for further welding skills and knowledge development. Learners who have gone through the SHS TVL welding curriculum should be able to show higher level of academic and practical readiness compared to those who do not belong to the welding strands.
Scaffolding and tailoring the teaching approach to the level of readiness of each child was all important, as Vygotsky explained in his ideas about the Zone of Proximal Development. In short, these ideas underpin that high school welding skills and college pedagogical support foster better academic achievement and experiential learning.
The study is also informed by Differentiated Instruction Theory (Tomlinson, 2017), which posits that teaching should be responsive to students’ differences by readiness, interests, and learning styles through process, content, and product. This permits the instructors to modify their tactics when teaching college welding courses so as to assist students, coming from a range of S.H.S. backgrounds and with various levels of previous knowledge, reach proficiency. 
Also (Conley, 2007), College and Career Readiness Model (2007) offer you a framework for comprehending how SHS prep helps with college ability. The model outlines four aspects of readiness: 1) key cognitive strategies; 2) key content knowledge; 3) academic behaviors; and 4) contextual skills and awareness. Students with good study skills, technical training and applicable experience gained through SHS welding programs are ready for college-level welding courses. Thus, this model strengthens the aim of the study that is to find a connection between prior learning experience and academic performance in higher education.
These theories will provide the base of this study. Based on the Constructivist Learning Theory, the welding training of SHS students could affect their readiness to college level welding. Based on Differentiated Instruction Theory, the teaching strategies of the instructor could affect the readiness of the students with different welding learning experience. Based on the College and Career Readiness Model, the SHS training could affect the college level academic performance in term of cognitive and skill readiness. Based on these theories, the educational background and instructional practices influence the academic performance of BTVTED students majoring in Welding and Fabrication Technology.
Republic Act No. 10533, also called the Enhanced Basic Education Act of 2013, is one of the bases of this study. With its provision to implement the K to 12 program or curriculum, including the Senior High School (SHS) Technical-Vocational-Livelihood (TVL) Track, it is designed to train students in welding-related industry. Under SHS, Industrial Arts, Welding strand, students shall take welding-related specialized subjects that will enable them to master the fundamentals of welding and gain basic skills before being introduced into the advanced welding courses offered in colleges. Therefore, this will directly influence the result of the current study as to the welding competency gained in the Senior High School on the performance of welding related majors in BTVTED or its equivalent.
Republic Act No. 7722 (1994), also known as the Higher Education Act of 1994, provides the legal foundation for the current study, as it mandates the Commission on Higher Education (CHED) to supervise the quality and relevance of tertiary-level education courses. This includes welding programs offered in BTVTED and comparable technical-vocational institutions. This study aligns with the law’s focus on ensuring effective teaching and quality education, specifically exploring differentiated instruction to account for the varied academic backgrounds and skills of students, thereby promoting better academic performance.
Republic Act No. 7796 (1994.), known as the Technical Education and Skills Development Act of 1994, created the Technical Education and Skills Development Authority (TESDA) for the purpose of providing competency-based technical and vocational training, among other things, in welding. It advocates the combination of theory with practice as a significant component in the mastery of skill and expertise in welding. It is the basis of the current study in investigating the effect of SHS welding competency and the application of differentiated instructions in college, on the performance of welding students in the welding major. Moreover, it provides standards for training and assessment in welding. Lastly, it promotes continuous skills development and conformity to standards and industry needs.
The theories and legal foundations of this study provide a framework for understanding how Senior High School (SHS) welding competencies and differentiated instruction affect the academic performance of college welding students. The Constructivist Learning Theory explains how learners build new welding knowledge from prior SHS TVL–Industrial Arts experiences, while the Differentiated Instruction Theory emphasizes adaptive teaching for students with varying preparedness, and Conley’s College and Career Readiness Model links SHS training to college success by highlighting cognitive, technical, and practical readiness. These viewpoints are undergirded by RA No. 10533 or the K to 12 Basic Education Act which prescribes SHS vocational competencies. Moreover, the viewpoints of these laws are bolstered by the provisions of RA No. 7722 or the Higher Education Act, promoting the provision of quality higher education and RA No. 7796 or the Technical Education and Skills Development Act that provides for competency-based training. All these underscores the significance of exploring the effects of SHS weld competencies and differentiated instruction in terms of students’ performance on the BTVTED program, as well as identifying the alignment on the curriculum design and instructional implementation across the levels of education and the learning disparity among students. They further stress on the importance of formative assessment to determine the gap in students’ readiness, which can be used as a basis for determining appropriate teaching practices, thus emphasizing on the progression from SHS to college which is learner-centered and industry-relevant in terms of learning outcomes which in turn can inform the formulation of context-sensitive and data-based intervention plan to address the identified needs and enhance the students’ performance in the teaching and learning process of weld competencies.
Figure 1. Theoretical and Conceptual Framework of the Study
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RESEARCH METHODOLOGY
This reveals the process of carrying out this study. It presents the overall plan of the research, the people who participated, the instruments, and the methods for collecting and analyzing the data. It aims to present a clear picture of how the researcher studied the link between Senior High School welding competencies, differentiated instruction, and the academic performance of college welding students. Besides, it guarantees that the methods used are suitable, orderly, and trustworthy for responding to the research questions.
Design
This study adopted a descriptive-correlational approach to explore how the Senior High School (SHS) welding skills and differentiated instruction of the students affected their academic performance in college welding. The design fit well with the purpose of the study because it allowed the researcher to characterize the respondents and find out the linkages among variables without interference. Creswell (2017) points out that correlational studies measure the extent and way of the relationships among variables, whereas Seeram (2019) states that they are good at figuring out the factors that impact educational results. The focus was on college students pursuing a Bachelor of Technical-Vocational Teacher Education (BTVTED) degree, majoring in Welding and Fabrication Technology. This study examined how their SHS welding competencies and experience of receiving differentiated instruction were related to their academic performance in the welding courses. Different instruments were used for the collection of primary data, and statistical methods were applied for revealing the degree and role of the relationships among the variables.
Environment
This study was conducted at Cebu Technological University – Main Campus (CTU–Main), located along M.J. Cuenco Avenue, Cebu City. As the flagship campus of the CTU system, it is one of state universities in the Visayas, known for providing quality higher and technical vocational education. Guided by its mission to promote innovation, research, and lifelong learning, CTU– Main serves a diverse student population from across the Philippines, fostering academic excellence and technical competence.
The university offers various programs in science, engineering, and technology, including Welding and Fabrication Technology, which is one of the programs offered under the College of Education. It is equipped with last facilities such as laboratories, fabrication shops, and simulation rooms that support both theoretical and pragmatic learning. effective faculty members train students in welding techniques, fabrication processes, and safety standards aligned with industry practices.
Situated at the center of Cebu City, CTU–Main is very proximate to industrial and commercial sites for on-the-job and hands-on trainings. Linkages guarantee competent graduates right after college. Thus, this campus is conducive for assessing the impact of Senior High School foundation and differentiated instruction on academic performance of college welding students.
Respondents
The respondents of the research comprised 72 college students enrolled in the BTVTED major in Welding and Fabrication Technology in Cebu Technological University Main Campus. The said respondents have been randomly chosen from all year levels, thus allowing the research to obtain differing opinions about welding and fabrication lessons. As can be seen in Table 1 below, there are 19 first-year students, 17 second-year students, 19 third-year students, and 17 fourth-year students as respondents of the study. Nevertheless, only 46 respondents answered the questionnaire form, considering the availability of the respondents during the conduct of the study.



	Table 1. Distribution of Respondents

	Category
	Year Level
	Sample (n)
	Percentage (%)

	BTVTED – Welding and Fabrication Technology
	1st Year
	19
	26.39%

	
	2nd Year
	17
	23.61%

	
	3rd Year 
	19
	26.39%

	
	4th year
	17
	23.61%

	Total
	
	72
	100%


Instrument
The survey questionnaire used in this study was adopted from Alinea et al. (2024) and Perez (2024). Modifications were made to fit the objective of the study which is to determine the influence of Senior High School (SHS) welding competencies and differentiated instruction on the academic performance of college welding students, as well as to obtain information on SHS graduates’ skills perception before enrolling in college, how they perceived their academic preparedness upon entering college, and how they perceived differentiated instruction. It also aimed to assess students’ skills perception after completing SHS prior entering college since there will be no experts’ ratings for such matter if taken separately. Students belong to the first batch of K-12 program where basic education implementation was extended from 10 years to 13 years.
The instrument is composed of three parts. Part I – Profile of the Respondents elicits information on gender, age, year level in college, SHS strand graduated from and previous knowledge about welding during SHS. Part II – Senior High School Welding Competencies gauges students’ academic preparedness, practical skill and technical understanding on welding through 31 items while Part III – Differentiated Instruction Practices measures students’ perception on content differentiation (8), process differentiation (3) and product differentiation (4) implemented in their college welding classes through 15 items. These three parts collectively provide a holistic view of the imprints of prior SHS preparation and experiences on differentiated instruction in college.
A 5-point Likert scale was used to rate each of the statements, which made it possible to quantifiably analyze their own perceptions and competencies from (1) Strongly Disagree to (5) Strongly Agree. The study is fully assured that the respondents' answers are kept in the strictest of confidence and protected by the provisions of the Data Privacy Act of 2012 (Republic Act No. 10173). The information that is collected will be used only for research and will be reported in a form that will not reveal the identity of any individual.
Data Gathering Procedure
The methodology section is essential since it gives a detailed account of how the data was collected, thus positioning the research as credible and reliable. Through the open and clear presentation of these processes, the writer provides the readers with the opportunity to determine the precision of the research. This consists of three parts which together have all the steps of data collection.	
Preliminary stage. This stage included sending of letter of request for permission to undertake the study at the research site. The letters were sent to all the respective authorities through the Department Head of the program. This phase was also responsible for making of the informed consent which was sent to the respondents for reading and confirmation.  The researcher moved to the next phase once all the documentation was completed.
	Data gathering stage. The questionnaire was administered after a brief orientation, which guided participants on completing the instrument, explained the response format and timing, and emphasized the confidentiality of personal information under the Data Privacy Act.
	Post Data Gathering stage. Once data collection was completed and the study objectives was achieved, the raw data that was gathered from the questionnaires was undergo rigorous statistical computations. These processed data will then be prepared for comprehensive presentation, in-depth analysis, and insightful interpretation.
RESULTS AND DISCUSSIONS
This presents the study’s findings based on the data collected from the respondents. It explains how the data was analyzed and describes the respondents’ profile to give a clear view of who participated in the study. The results are presented in an organized way to show key patterns and relationships.
PROFILE OF THE RESPONDENTS
In the following part are discussed the findings one by one concerning the profile of the respondent’s gender-wise whether it is male or female, their year level, and their completed senior high school strand.
Age and Gender
The distribution of the respondents according to age and gender was presented in Table 2, showing the frequency and percentage of male and female participants across the specified age groups.
Table 2. Age and Gender of the Respondents 
	Age 
	Female 
	Male 
	Total 

	
	f
	%
	f
	%
	f
	%

	26 and above
	0
	0.00
	1
	2.17
	1
	2.17

	21-25
	11
	23.91
	10
	21.74
	21
	45.65

	16-20 
	17
	36.96
	7
	15.22
	24
	52.17

	Total
	28
	60.87
	18
	39.13
	46
	100.00


Table 2 shows the respondents’ ages and genders. Most people surveyed were 16–20 years old, 52.17%. Next were those aged 21–25 at 45.65%. Only one respondent, 2.17%, was 26 or older. Of the respondents, 60.87% were women and 39.13% were men, showing that more women took part in the study. The study found that artificial neural networks predicted students’ performance the best. It also showed that academic, demographic, and personal factors had a strong impact. This matches earlier research suggesting that learning habits change with age and education level. It may also explain why younger students in college welding classes adapt at different rates and develop skills differently (Alsariera et al., 2022). Research found that how involved students were depended on their age and gender. Boys tended to show stronger thinking and feelings in class, and age also played a big role in emotional engagement. These results fit with the idea that better emotion regulation, active participation, and younger students’ greater hands-on involvement can help build practical abilities like welding skills (Zhao et al., 2023). Even so, many schools still kept gender and sexual diversity topics out of their lessons. Still, research shows that adding gender diversity, especially in technical classes, can make classrooms more welcoming, support better teamwork, and help students communicate with different communities in a respectful, effective way (López-Orozco et al., 2022).
In conclusion, the predominance of young and female respondents provided a perspective on how age and gender related to the acquisition of welding competencies and responsiveness to differentiated instruction in college welding programs.
Year Level
Table 3 gives information regarding the number of respondents per year level, including their corresponding percentage in each year level. It becomes evident from the table how many respondents are there from first-year, second-year, third-year, and fourth-year students. With the help of the table, it becomes clear as to how each year level is distributed and how perspectives from each year level are considered while conducting this research. The information provided by the table assists in getting an idea about the overall representation of the respondents used in this research. In addition, with the help of the table, it can be determined that information was collected from those who have attended welding and fabrication subjects.
Table 3. Year Level of the Respondents
	Year Level 
	f
	%

	4th Year
	11
	23.91

	3rd Year
	13
	28.26

	2nd Year
	12
	26.09

	1st Year
	10
	21.74

	Total 
	46
	100.00


The year level distribution of the respondents is presented in Table 3. Of the 46, the most common year was third-year with 13 respondents (28.26%) and second-year following closely behind at 12 (26.09%). A total of 11 respondents (23.91%) were fourth-year students and first-year students contributed the smallest number with only 10 respondents (21.74%). This distribution indicated a fairly even spread across various year levels, providing greater diversity of opinions, whilst also demonstrating the potential benefits of utilising numerous respondents to enhance research findings (Parker-Shandal, 2023).
The pattern followed the usual trend of students in higher education, with students in their second and third year participating more than freshmen or those in their final year. Also, there was generally strong student retention and progression as learners moved through their academic programs (Marzouk, 2025). The presence of all years in the program facilitated capturing differences in students' experiences and showing age- and sociodemographic-related variations in preferences (Sayeed et al., 2021).
Overall, table 3 data have shown that the sample encompassed students from all the different year levels, with a small focus on the middle years only, which made the perspective quite balanced when it came to interpreting the present study's findings.
Senior High School Strand Completed
The distribution of the respondents according to the Senior High School (SHS) strand they completed was given. This was done to know how the SHS strands have prepared the respondents in relation to their chosen field and skill set, as summarized in Table 4.
Table 4. Respondents’ Senior High School Strand Completed
	SHS Strand 
	f
	%

	Accountancy, Business, and Management (ABM)
	3
	6.52

	General Academic Strand (GAS)
	10
	21.74

	Humanities and Social Sciences (HUMSS)
	16
	34.78

	Information Communication and Technology (ICT) 
	1
	2.17

	Science, Technology, Engineering, and Mathematics (STEM)
	1
	2.17

	Technical-Vocational-Livelihood (TVL)
	15
	32.61

	Total
	46
	100.00


As presented in Table 4, Distribution of the Respondent By their Senior High School (SHS) strand Most of them were from HUMSS (16 respondents, 34.78%) and TVL (15 respondents, 32.61%), followed by GAS (10 respondents, 21.74%), ABM (3 respondents, 6.52%), and only one respondent each from ICT and STEM (2.17% each). 
In addition, the results of the study indicated that TVL students at the Senior High School level in the Philippines were ready for work as far as their work-related behaviors, communication skills, technical skills, and technology use skills were concerned although improvements in technical skills and technology use skills were necessary. Such results can be explained by the assumption that due to the high number of TVL graduates, they become more qualified in welding due to the fact that the learning process at the SHS level prepares students for their future work in terms of acquiring necessary practical skills, developing cognitive abilities, habits, and attitudes (Areisy & Sudira, 2022). Moreover, according to the results of the study, mismatches occurred because students' academic tracks were chosen based on barriers to the learning process, lack of access to certain strands, as well as financial and geographic barriers; however, they showed resilience and adaptability during the educational process that can be associated with the fact that those students who took college courses that do not correspond to their SHS strands, for instance, students majoring in HUMSS and GAS, were having problems in welding courses (Abata, 2025). Furthermore, the authors of the paper indicate the growing trend in researching Differentiated Instruction in higher education since the focus is shifted to its practical application through technology integration, therefore, there was a great need for differentiated instruction among welding students because of the low number of STEM and ICT students who received more scientific and technical preparation (Suprayogi & Suwarno, 2024).
On the whole, there were varying degrees of technicality and non-technicality in the SHS strands of the respondents, possibly affecting their capabilities in welding and their performance in college.
Enrollment in Welding under the TVL Track in Senior High School
The enrollment of the respondents taking welding subject under the TVL track in SHS is discussed, particularly their number who have finished their formal study on welding. These statistics will give an indication of their knowledge about welding and how this may affect their readiness to take up welding classes in college, as depicted in Table 5 below.
Table 5. Respondents’ Enrollment in Welding under the TVL Track in Senior High School
	Enrolled in TVL Welding
	f
	%

	No
	38
	82.61

	Yes
	8
	17.39

	Total 
	46
	100.00


Table 5 displays the respondents' exposure to welding courses under the TVL track in their SHS education. From the findings presented, a large percentage of the respondents or 82.61% (38) had never taken any form of welding course in their senior high school education while only 17.39% (8) had been trained in TVL welding courses. Higher education mismatch literature posits that college students enrolled in institutions that do not match their educational preparation exhibit diverse results; hence, it is no surprise that most students enrolled in college welding without any prior exposure to structured welding education experience problems in gaining initial proficiency, confidence, and practical application (Wyness, 2023). On the other hand, students having some knowledge in TVL welding have already acquired basic and soft skills; they understand how welding works; they have been exposed to welding materials and processes; and more importantly, they have been taught the safety measures. Moreover, the quality of their training, involvement in internships, and economic environment make them perceive themselves as highly employable and competent, thus giving them an edge as far as coping up with college welding activities is concerned (Jr & Habibun, 2025). Furthermore, the research results reveal that teaching practices of differentiation are greatly influenced by teachers' philosophy, especially a growth mindset and student-centered ethical perspective, which will determine the frequency of use of the practice. It makes sense for vocational teachers to employ different strategies when dealing with students with various skill levels and minimal previous experiences (Gheyssens et al., 2022).
Overall, the results showed that a mere minority of students had acquired any formal education in welding prior to entering college, with the rest having to rely solely on their college experience in learning how to perform welding-related tasks. This made it crucial to have specific strategies used during the educational process in order to accommodate different students and their unique circumstances. Differentiated instruction became a must because it allowed for teachers to tailor lessons specifically for individual students and thus ensure success and proficiency in welding practices. Through differentiating the lessons for individual students based on their prior experience, educators managed to build students' confidence and prepare them for more difficult tasks in the future.

RESPONDENT'S PERCEIVED LEVEL OF SHS WELDING COMPETENCIES
The following part highlights the perception of the respondents on their SHS welding competency level based on three major components: readiness for learning, experience in performing tasks, and technical expertise in welding. This information is quite helpful in understanding the way the respondents perceived themselves when assessing their readiness for learning, welding experience, and level of competency in welding, all of which could have affected their performance during the college welding course. Understanding such perceptions can help identify different teaching approaches to improve academic and technical success in welding classes.
Academic Preparedness
Respondents’ SHS welding competence was analyzed to assess their preparedness for college, focusing on study skills, welding theory, problem-solving, and overall readiness, as shown in Table 6.
Table 6. Respondent's Perceived Level of SHS Welding Competencies in Terms of Academic Preparedness
	S/N
	Indicators 
	WM
	SD
	Verbal Description 

	1
	My SHS education helped me develop study habits useful for college welding courses. 
	2.72
	1.46
	Moderate

	2
	I was academically prepared for theoretical concepts in college welding subjects. 
	2.76
	1.23
	Moderate

	3
	I had sufficient mathematics knowledge before entering college. 
	3.15
	1.03
	Moderate

	4
	I had sufficient science knowledge before entering college. 
	3.30
	0.96
	Moderate

	5
	I developed problem-solving skills applicable to welding tasks. 
	3.04
	1.01
	Moderate

	6
	I could understand welding theories taught in college without difficulty. 
	2.89
	0.97
	Moderate

	7
	My SHS background helped me perform better in college welding subjects. 
	2.70
	1.24
	Moderate

	8
	I could relate theoretical knowledge from SHS to welding applications in college. 
	2.67
	1.19
	Moderate

	9
	I needed minimal additional guidance from college instructors. 
	3.76
	1.08
	High

	10
	My SHS foundation positively influenced my academic performance in welding. 
	2.85
	1.15
	Moderate

	 
	Aggregate Weighted Mean
	2.98
	
	Moderate

	 
	Aggregate Standard Deviation
	
	1.13
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
The table 6 highlights the respondents' perceived competence of Senior High School (SHS) welding in relation to their preparedness for college welding classes. With regard to the weighted means, it shows that the overall result falls under the Moderate category, meaning that respondents feel their SHS academic preparedness is good but lacks the strength to fully meet the requirements of college welding classes. In connection with the above discussion, the results show that there exists a positive correlation between the students' prior knowledge in mathematics and their critical thinking performance. This can be attributed to the fact that SHS has provided some level of foundation for the learners, but they need more academic strength in order to comprehend the theories, measurements, and calculations related to welding in higher levels (Kania et al., 2023). According to the study, high aspirations of SHS students significantly contribute to their college readiness, while their moderate study habits and welding concepts indicate partial readiness, implying that SHS learners require additional strengthening for college welding classes (Seisa & Galabo, 2023). Likewise, in line with the findings of the study, reinforcement learning helps personalize and adapt learning; therefore, the need to bridge the gap created by the moderate competence of the students in applying SHS lessons to college welding through reinforcement learning is critical (Fahad Mon et al., 2023).The findings suggest that student success in higher education is strongly influenced by internal psychological factors, as students’ ability to work with minimal instructor guidance aligns with evidence that learning independence, initial technical ability, and self-confidence are key drivers of cognitive, emotional, and behavioral engagement, which can be further strengthened through adaptive blended and reinforcement learning environments (Prananto et al., 2025).
In conclusion, the weighted mean score of 2.98 reflects a moderately good level of academic readiness among the respondents. It is evident from the result that although Senior High School welding students managed to acquire a certain level of academic preparation through their training, there are still gaps that they need to fill in preparation for college education. Thus, it is clear that there are some academic strengths that they possess but are not enough to cope with the demands of higher learning. Due to such an observation, the importance of adopting differentiated instruction in college becomes necessary. Through this method, instructors will be able to customize the delivery of instruction and assessment to suit individual students’ academic strengths and weaknesses.
Practical Skills
The self-assessed practical skills in welding of the respondents were examined in order to determine their level of practical skills, adherence to safety procedures, and readiness to engage in college welding activities. The analysis considered various aspects of practical skills including appropriate use of welding equipment, proper conduct of the welding procedure, creation of safe working conditions, and ability to comprehend technical instructions accurately. The results of such self-assessments were able to provide information on how the previous exposure to practical activities at SHS prepared the respondents to carry out complicated welding processes in college. Such results were used to point out areas where the respondents demonstrated strengths and weaknesses with regard to practical competencies in welding so that necessary support may be provided in order to meet the required levels of proficiency in the subject matter. Results are provided in Table 7.
Table 7. Respondent's Perceived Level of SHS Welding Competencies in Terms of Practical Skills
	S/N
	Indicators 
	WM
	SD
	Verbal Description 

	1
	I had opportunities to prepare materials, tools, and equipment for welding before college. 
	2.67
	1.14
	Moderate

	2
	I was familiar with performing welding operations. 
	2.87
	1.22
	Moderate

	3
	I could follow welding procedures accurately. 
	3.07
	1.18
	Moderate

	4
	I applied proper safety procedures and consistently used PPE. 
	3.67
	1.21
	High

	5
	I could produce welding outputs according to specifications and quality standards. 
	3.07
	1.14
	Moderate

	6
	I could check and inspect welds for quality and accuracy. 
	3.04
	1.23
	Moderate

	7
	I developed good hand-eye coordination and technical craftsmanship. 
	3.04
	1.07
	Moderate

	8
	I was confident performing welding tasks before entering college. 
	2.65
	1.30
	Moderate

	9
	SHS practical training helped me adapt quickly to college-level welding tasks. 
	2.70
	1.21
	Moderate

	10
	I needed minimal supervision during hands-on activities. 
	3.20
	1.19
	Moderate

	 
	Aggregate Weighted Mean
	3.00
	
	Moderate

	 
	Aggregate Standard Deviation
	
	1.19
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
As shown on Table 7, the SHS welding competence level was determined based on the practical skills perception of the respondents. The average score obtained through the computation of weighted means amounted to 3.00 which implies a moderate proficiency level of the students. Most of the items such as adherence to the process of welding, the quality of the output produced based on set standards, and enhancement of the coordination of the eyes and hands of the student were classified as “Moderate.” However, safety measures and proper use of PPE were rated as “High” with WM= 3.67.
The research indicated that SHS has a positive impact on students' readiness for employment. However, it has room for improvement with regards to incorporating practical skills into the curriculum, which corresponds with the conclusion that the students have moderate levels of practical skills when it comes to welding because SHS gave them basic practical training, but not advanced skills, and more training is needed at a college level (Castro et al., 2025). The study also revealed that incorporating project-based and inquiry-based learning improves cooperation, problem-solving, and critical thinking skills, which corroborates the conclusion that participating in practice-oriented and project-based courses increases self-confidence and academic performance and facilitates the transition to higher education welding tasks (Zhou et al., 2025). From the study, it is evident that practice-based activities improve students' critical thinking skills, problem-solving skills, and application of theory into practice since curriculum-based practice-based training improves theoretical understanding, practical skills, and soft skills including independent decision making, resulting in more independence and improved academic achievement (Amirgalina et al., 2025). Generally, from the data collected, the respondents possessed average welding skills in SHS, highlighting the importance of personalized education in college to polish their skills for enhanced academic success.
Technical Knowledge Related to Welding
The respondents’ perceived welding skills competency as regards to technical know-how was considered in relation to their mastery of materials, equipment, methods, and standards which affected their academic performance in college, as presented in Table 8.
Table 8. Respondent's Perceived Level of SHS Welding Competencies in Terms of Technical Knowledge Related to Welding
	S/N
	Indicators 
	WM
	SD
	Verbal Description 

	1
	I had knowledge of different metals and materials before college. 
	2.70
	1.17
	Moderate

	2
	I understood the properties of metals used in welding. 
	2.89
	1.20
	Moderate

	3
	I was familiar with workshop tools and equipment. 
	3.35
	1.18
	Moderate

	4
	I understood basic fabrication procedures. 
	2.85
	1.28
	Moderate

	5
	I had exposure to basic welding or industrial tasks before college. 
	2.48
	1.30
	Low

	6
	I understood the importance of worksite safety and health standards. 
	3.59
	1.42
	High

	7
	I could read and interpret welding drawings or diagrams. 
	2.80
	1.20
	Moderate

	8
	I could apply theoretical knowledge in practical tasks. 
	2.87
	1.17
	Moderate

	9
	Support from instructors helped me improved my technical knowledge. 
	3.74
	1.10
	High

	10
	My technical knowledge from SHS contributed to better performance in college welding courses. 
	2.52
	1.26
	Low

	
	Aggregate Weighted Mean
	2.98
	
	Moderate

	
	Aggregate Standard Deviation 
	
	1.23
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
Table 8 showed the level of perception of the respondents regarding their SHS welding competencies in relation to technical knowledge concerning welding. An average weighted mean score of 2.98 was observed in this study, showing that there is a moderate level of perception regarding the respondents’ level of SHS technical knowledge about welding. Indicators such as knowledge of metals, fabrication process, weld drawing, and application of theoretical knowledge received moderate scores. Moreover, high levels were obtained for work site safety and instructors’ support with a weighted mean of 3.59 and 3.74, respectively. This shows that the respondents have a great deal of awareness about work safety requirements as well as the significant role of their instructors in developing their skills. On the other hand, basic welding processes and contribution of SHS technical knowledge were rated low with a score of 2.48 and 2.52, respectively.
Based on the results of this research, it can be established that the TVL students exhibit fairly adequate college readiness in terms of academic competence, technical expertise, and socio-emotional development. On the other hand, these learners have much room for improvement in terms of independent learning ability, adaptive technical expertise, and self-regulation. This finding reinforces the fact that the learners' average technical expertise is ascribed to appropriate preparation in the foundation which should be further built up at the college level in order to gain advanced technical expertise, hence the need for alignment between SHS and college in developing advanced technical expertise (Trinidad et al., 2025). Another finding that stands out in the study is that the inclusion of OSH in vocational training requires more than mere rule compliance. This is evident from the scores obtained in safety awareness and instructor assistance, implying that guided learning is a vital element in attaining technical proficiency. In contrast, differentiated instruction proved to be very effective in boosting the engagement levels among learners; nevertheless, it showed limited effects on the performance level of the students, which was consistent with the findings that indicated that the absence of practical experiences highlighted the effectiveness of differentiated instruction in improving students’ academic performance (Ramilo & Ting, 2025).
Overall, the data suggested that while respondents possessed a moderate level of technical knowledge from SHS, targeted instructional strategies in college were necessary to strengthen competencies and improve performance in welding programs.
Summary on the Respondents’ Perceived Level of SHS Welding Competencies
The analysis of the respondents’ self-perception regarding their proficiency in welding skills at the Senior High School (SHS) level in terms of academic preparation, skill development, and knowledge regarding welding was given. The statistical measures used include the computation of weighted means, standard deviation, and description in words. This will help in understanding the self-perception of the respondents on their SHS welding competencies, as shown in Table 9.
Table 9. Summary on the Respondents’ Perceived Level of SHS Welding Competencies
	[bookmark: _Hlk210839277]Components
	WM
	SD
	Verbal Description

	Academic Preparedness
	2.98
	1.13
	Moderate

	Practical Skills
	3.00
	1.19
	Moderate

	Technical Knowledge Related to Welding
	2.98
	1.23
	Moderate

	Grand Mean
	2.99
	
	Moderate

	Grand Standard Deviation
	
	1.18
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
The respondents' perception regarding the extent of their SHS competencies in welding, according to three variables such as academic preparedness, practical skills, and technical knowledge associated with welding, was revealed in Table 9. Overall, the mean score of the respondents was 2.99, which falls under the "Moderate" category, suggesting that the respondents felt they were adequately prepared for high school welding but were not well-equipped. With regard to academic preparedness (WM = 2.98), the respondents claimed that they were fairly aware of welding from the knowledge that they have acquired in high school. On the other hand, concerning practical skills (WM = 3.00), the respondents felt that they were somewhat skillful in welding since they have prior experience with the process while they were still in high school. Finally, in relation to technical knowledge on welding (WM = 2.98), the respondents believed that they knew enough about metals, equipment, and welding techniques.
From the results obtained from the research, it is clear that senior high schools contribute significantly in equipping students for university in terms of adjustment academically, environmental, emotional, and organizational. Nevertheless, there are also aspects that can be identified in which the respondents lack competence. From the finding made from the research, one can observe that the respondents were well prepared academically due to the fact that they were adequately prepared in terms of possessing adequate theoretical knowledge and skills to undertake the welding courses at university (Samadi et al., 2024). According to the findings of Islam et al. (2022), effective learning needs the incorporation of the techniques of Head, Heart, and Hands so as to equip the learners to utilize their abilities and potential to the fullest. This conforms to the finding regarding the fact that the respondents' practical skills were moderate. Welding competency in terms of the industry can only be effectively acquired through mastery learning which entails industrial training, exercises and certification due to the fact that respondents possessed a relatively high level of technical knowledge of welding; hence, they possessed knowledge on the operation of the machinery, but required differentiated learning (Djatmiko & Marwanto, 2024).
In conclusion, it can be stated that the results obtained indicate that the students possess average SHS welding competency. Although the students were able to learn some fundamentals in welding in Senior High School, they require additional training to prepare themselves for more difficult welding courses in college. This justifies the rationale for differentiated instruction in college in order to cater to the varying needs of the students, as presented in Table 9.
RESPONDENTS' LEVEL OF PERCEPTION ON DIFFERENTIATED INSTRUCTION PRACTICES EXPERIENCED IN THEIR COLLEGE WELDING CLASSES
The results indicate that when students are divided according to their learning styles, it enhances their performance, motivation, and self-regulation. It is in line with the differentiation approach for teaching technical-vocational subjects, where students can benefit from the knowledge they have gained previously.
Content Differentiation
The degree of perception of differentiated instruction strategies that the respondents had undergone in their welding courses in college concerning the differentiation of content was assessed. As demonstrated in Table 10, the analysis presented the weighted mean scores, standard deviations, and interpretations of the different variables, which indicate the students' perception of the modification of instructional materials, teaching styles, practical examples, and lessons in relation to differences in abilities.
Table 10. Respondents' Level of Perception on Differentiated Instruction Practices Experienced in their College Welding Classes in Terms of Content Differentiation
	S/N
	INDICATORS 
	WM
	SD
	Verbal Description 

	1
	My instructor provides different learning materials suited to our skill levels. 
	3.80
	1.13
	High

	2
	Lessons are presented using varied teaching methods. 
	3.78
	1.03
	High

	3
	My instructor explains topics using examples related to real welding situations. 
	3.93
	1.18
	High

	4
	I receive additional materials when I find a topic difficult. 
	3.52
	1.17
	High

	5
	My instructor adjusts lessons to help both advance and struggling students. 
	3.87
	1.22
	High

	
	Aggregate Weighted Mean
	3.78
	
	High

	
	Aggregate Standard Deviation
	
	1.15
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
On the other hand, Table 10 displayed the level of perception on differentiated instruction practices in relation to content differentiation within the college welding courses. The computed weighted mean score was 3.78. This result revealed a “High” level of perception in terms of differentiated instruction in relation to content differentiation since the respondents recognized the fact that the contents of learning were differentiated based on the abilities of the learners. It is also clear from the results obtained that the instructors in the college welding course provided learning materials according to varying abilities of the learners and also differentiated the lessons for both advanced learners and weak learners, which agrees with the findings of (Sitorus et al., 2022) that differentiated learning techniques have positive impacts on the academic achievements of the students. The result indicates that providing differentiated content improves comprehension and learning among students through the incorporation of varied learning activities and real-life examples. According to the research carried out, the use of scaffolded instructions helps students develop self-reliance, while offering additional teaching materials for tough concepts also makes the learning process easier, which confirms the provisions made in (Siregar, 2024).
The high level of content differentiation strongly suggests that changing the material that is taught in the welding classes is crucial for overcoming the differences in competence. Specifically, the above finding clearly illustrates that the process of tailoring learning content to students' pre-existing level of knowledge and skills contributes to enhancing students' ability to comprehend lessons and cope with course assignments successfully. Moreover, instructors seem to be quite successful at selecting and organizing content according to learners' competences so that weaker learners do not get confused and stronger ones do not find the content boring. The above factors contribute to making the teaching/learning experience more personalized. 
Overall, the practice of content differentiation fosters the creation of an inclusive learning setting where all types of learners feel confident and actively engage in the educational process.
Process Differentiation
This study sought to determine the perception of the respondents regarding the application of differentiated instruction strategies within their college-level welding classes, particularly in relation to process differentiation. This entails assessing the ways in which the teachers modify the delivery and execution of lessons and learning activities within class. For the analysis of the collected data, the weighted mean and standard deviation were calculated after which interpretations of each construct were made. The findings represent the ways in which the instruction strategies have been adjusted based on the pace of teaching, grouping of the learners, practice sessions, feedback, and demonstration to fit the diverse learning styles of the students. Process differentiation is crucial for welding lessons, since the students have varying skills and levels of expertise.
Table 11. Respondents' Level of Perception on Differentiated Instruction Practices Experienced in their College Welding Classes in Terms of Process Differentiation
	S/N
	INDICATORS 
	WM
	SD
	Verbal Description 

	1
	My instructor provides step-by-step guidance during hands-on activities. 
	4.00
	1.03
	High

	2
	I am given opportunities to learn at my own pace. 
	3.78
	1.03
	High

	3
	The instructor groups us based on our abilities or learning needs. 
	3.54
	1.19
	High

	4
	I receive feedback that helps me improve my practical performance. 
	3.93
	1.10
	High

	5
	My instructor uses demonstrations suited to our learning styles. 
	3.83
	1.12
	High

	 
	Aggregate Weighted Mean
	3.82
	
	High

	 
	Aggregate Standard Deviation
	
	1.10
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
Respondents perceived process differentiation in their welding lessons at a high level with a weighted mean of 3.82, as seen in Table 10. This suggests that lecturers frequently adopted multiple instructional strategies for diverse learners. The most common strategies were the use of detailed instructions in hands-on activities (WM = 4.00) and constructive criticism to enhance performance (WM = 3.93).
As can be seen from the results of this study, the practice of grouping people based on their learning style proved successful in terms of promoting better performance, motivation, and self-regulation of the learners, thus, confirming the efficiency of giving students an opportunity to learn at their own pace and put them in groups in accordance with their skills in order to promote differentiation effectively (Haelermans, 2022). In addition, when referring to the results obtained through research conducted by Yang (2025), one should note that the use of various teaching techniques, such as lectures, seminars, demonstrations, and so on, proves efficient because they contribute to student engagement and deep learning as the result of considering individual student preferences, which is also similar to the effectiveness of the demonstration of processes based on students' learning styles. That is why such an approach can help merge theory and practice and increase the overall level of understanding. Students consider continuous assessment beneficial as it helps them engage more and understand the material better, but it should be improved (Sankaran & Low, 2025). In conclusion, the very high degree of perceived process differentiation emphasized its crucial function in facilitating different welding skills and indicated that differentiated instruction could be useful in enhancing the educational achievement of college welding students.
Product Differentiation
The degree of perception of differentiated instructional strategies that the participants encountered during their college training in welding based on product differentiation was determined. Results revealed the weighted mean values, standard deviations, and verbal descriptions of several measures, as evidenced by the perceptions of flexibility in showcasing academic accomplishments, choice, personalized feedback, creative efforts, and equitable assessment of performances in related products, as presented in Table 12 below.
Table 12. Respondents' Level of Perception on Differentiated Instruction Practices Experienced in their College Welding Classes in Terms of Product Differentiation
	S/N
	INDICATORS 
	WM
	SD
	Verbal Description 

	1
	We are allowed to show learning outcomes in different formats (project, report, or performance). 
	3.98
	1.00
	High

	2
	I am given options to choose project topics or designs. 
	3.61
	1.06
	High

	3
	I receive individual feedback for my completed works. 
	3.83
	1.04
	High

	4
	The instructor recognizes our creativity and initiative in welding projects. 
	3.78
	1.03
	High

	5
	My grades reflect both effort and performance in practical work. 
	3.85
	1.13
	High

	 
	Aggregate Weighted Mean
	3.81
	
	High

	 
	Aggregate Standard Deviation
	
	1.05
	


Legend: 4.21-5.00 – Very High; 3.41-4.20 – High; 2.61-3.40 – Moderate; 1.81-2.60 – Low; 1.00-1.80 – Very Low 
Table 12 showed the extent of perception about the practice of differentiated instruction regarding product differentiation from the perspective of the respondents. With the aggregate weighted mean value of 3.81, it was perceived to be at a “High” level of perception. This means that the respondents saw and appreciated the provision of choices offered to them by their instructors for them to exhibit their acquired learning through diverse methods such as projects, reports, and demonstrations. According to the study conducted by Khatter et al. (2024), there is a significant positive impact of student-oriented instructional approaches like project work on students’ engagement, motivation, and participation.
Personalized learning within technical and vocational education and training institutions is proven to increase engagement, skill development, and employability as a result of customized learning processes, despite the challenges that might be encountered while implementing a personalized learning model, thus proving the idea that customization of feedback is important since learners will be aware of their strengths and weaknesses, which will enhance their competencies and effectiveness (Ujah, 2025).
Furthermore, mindfulness of teachers plays an essential role in enhancing teacher-student relationship by emotional intelligence in relation to the recognition of students’ creativity and initiative together with grading on both the effort and quality of the outcome of tasks, which is consistent with the implementation of effective product differentiation strategies to account for differences in learning capabilities of learners while at the same time improving classroom interaction (Fatima et al., 2024). These approaches have helped in boosting students’ confidence in their ability to perform tasks effectively.
In conclusion, the high extent of the perceived product differentiation underscores the significance of the diverse assessment outputs used in aiding the skills acquisition by college welding students. This finding suggests that when educators allow the learners to show their competency in varied forms of presentations, including demonstration, project outcomes, and writing, it is easier for the learners to express themselves effectively. In this case, product differentiation enables students to undertake activities on the basis of their individual strengths, competence levels, and pace of study, hence making the assessment process effective and accurate. Consequently, students feel more confident in undertaking the assignments provided to them and engage actively in learning. The diverse method of assessing the competence of the learners promotes technical and academic competence among the students since they will not be restricted in demonstrating their competencies according to set standards. Overall, product differentiation improves the academic performance of learners because it encourages the demonstration of skills in a flexible manner.
Summary on the Respondents’ Level of Perception on Differentiated Instruction Practices Experienced in Their College Welding Classes
A summary of the perceptions level of the respondents concerning the differentiated instruction practices which they have encountered in their college welding subjects was provided, pointing out the three main factors involved in differentiated instruction: content, process, and product differentiation. These factors were shown through the analysis of mean scores, standard deviations, and description of each category. The results showed a general picture of how students viewed differentiated instruction practices tailored to various learning styles and skills in terms of content, process, and product.
Table 13. Summary on the Respondents’ Level of Perception on Differentiated Instruction Practices Experienced in Their College Welding Classes
	Components
	WM
	SD
	Verbal Description

	Content Differentiation
	3.78
	1.15
	High

	Process Differentiation
	3.82
	1.10
	High

	Product Differentiation
	3.81
	1.05
	High

	Grand Mean
	3.80
	
	High

	Grand Standard Deviation
	
	1.10
	


The findings from Table 13 showed the level of perception by the respondents with regard to differentiated instruction strategies in terms of their experiences in the welding classes in college through the following three variables: content, process, and product differentiations. The findings revealed high mean scores for content (3.78), process (3.82), and product (3.81) differentiations, which imply that these differentiated instructions were highly effective in facilitating learning.
This is consistent with findings in the study on the importance of the perceptions of the teachers for an effective application of differentiated learning, since the high content differentiation shows that the instructors can make the material suitable according to the different levels of competence, thus improving understanding of the theory on welding concepts and academic preparation (Helmi et al., 2023). Also, differentiation increases engagement and academic achievement, which is consistent with the conclusions made by the researchers that differentiation results in engagement and improved academic success, since the high score in process differentiation reveals that the students learned in their own pace, received step-by-step instructions during welding practices, and were given feedback, resulting in improvement of their competencies (Goyibova et al., 2025). Moreover, differentiated learning also helps to improve creativity and talent among the learners, as high perception of product differentiation proves that the students were able to deliver their outcomes in various ways, received appreciation for their creativity, and were graded based on efforts and achievements (Qorib, 2024).Overall, the high level of perception across all components indicated that differentiated instruction practices were effectively implemented in college welding classes. These strategies not only supported the development of welding competencies but also complemented the academic and technical foundation students had gained from Senior High School, thereby contributing to improved academic performance and preparedness in college-level welding courses.
TEST OF SIGNIFICANCE OF RELATIONSHIP BETWEEN RESPONDENTS’ PERCEPTION ON SHS WELDING COMPETENCIES AND DIFFERENTIATED INSTRUCTION PRACTICES EXPERIENCED
Test for the correlation between students' perception of SHS welding skills and perception of differentiated instruction was conducted. The test entails the r-value, strength of correlation, p-value, and the null hypothesis decision. It proved if there was a significant correlation between students' welding skills acquired in high school and the use of differentiated instruction in college welding courses. This enabled one to find out if the skills acquired in high schools influenced the students' perception of differentiated instruction in college, as presented in Table 14 below.
Table 14. Test of Significance of Relationship Between Respondents’ Perception on SHS Welding Competencies and Differentiated Instruction Practices Experienced
	Variables
	r-value
	Strength of Correlation
	p-value
	Decision
	Result

	Welding Competencies and Differentiated Instruction 
	0.405*
	Weak Positive
	0.005
	Reject Ho
	Significant

	*significant at p<0.05 (two-tailed)


Table 14 depicted the test of significance of the relationship between the respondents' perceived SHS welding competency and the respondents' perception of differentiated instruction they have experienced in college welding classes. The correlation coefficient (r = 0.405) suggested there was a weak positive relationship between the two variables, meaning that the students who possessed higher perceived SHS welding competencies reported slight improvement in their perception of differentiated instruction. However, the strength of the association is quite weak. Furthermore, the p-value (0.005) being lower than 0.05 meant that the null hypothesis needed to be rejected as there was statistical significance in the relationship. This is consistent with the finding in the literature review that prior knowledge predicts learning achievement and learning achievement is dependent upon cognitive engagement and learning strategies as prior technical competency can affect the engagement and responsiveness of the learners to the differentiation of the instruction. This means that differentiated instruction maximizes student achievement by catering to individual differences where those students having good foundation skills are able to perform better through differentiated instruction in terms of content, process, product and learning environment (Dhakal, 2024). Furthermore, differentiated instruction based on the prior knowledge enhances self-regulated learning and achievement.
In summary, the presence of the strong positive relationship implied that the competencies of the students in SHS welding had a part to play in their perception of and reaction to differentiated instruction in college welding classes. In other words, their previous exposure to welding techniques in SHS helped determine how they were able to interact with, learn from, and respond to differentiated instruction in college welding classes. Though the relationship was not that strong, this study revealed the significance of taking into account the students’ basic competencies in developing an effective differentiated instruction strategy. It is because of this that by making use of their prior competencies, teachers can be better able to implement a personalized differentiated instruction strategy that will allow them to maximize their learning potential in theoretical and practical aspects of welding.
FINDINGS
Results show that the participants are mostly composed of young college students who are predominantly females. The samples are evenly spread across the year levels with the greatest number coming from HUMSS and TVL strands and those who have not received any formal welding instruction in Senior High School under the TVL strand. College students’ perception about their SHS welding competencies related to academic, practical, and technical knowledge is moderately strong. This implies that the students felt that they had sufficient preparations in terms of their academic, practical, and technical knowledge before taking up welding in college. On the other hand, the students perceived differentiated instruction in college welding to be strongly evident, especially in the aspect of content, process, and product. Lastly, there exists a statistically significant weak positive correlation between SHS welding competencies and differentiated instruction.
CONCLUSION
In summary, from the findings of the study, it is evident that college welding students typically come into higher education with moderate SHS welding competencies irrespective of their SHS strands, thus implying that they require further skill development within college. The little welding practice that college welding students have received within SHS makes it imperative that colleges provide students with the necessary skills through quality training since the welding competency attained in SHS is relatively lower than the required standards. In addition, the high level of differentiation in terms of instructional strategies signifies the use of different methodologies by the instructors to cater to various students' requirements.
RECOMMENDATIONS
In summary, from the findings of the study, it is evident that college welding students typically come into higher education with moderate SHS welding competencies irrespective of their SHS strands, thus implying that they require further skill development within college. The little welding practice that college welding students have received within SHS makes it imperative that colleges provide students with the necessary skills through quality training since the welding competency attained in SHS is relatively lower than the required standards. In addition, the high level of differentiation in terms of instructional strategies signifies the use of different methodologies by the instructors to cater to various students' requirements.
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  The Impact of Welding Competencies of Senior Highschool and  Differentiated Instruction on  t he Academic Performance  o f College  Welding Students    Joana M. Sumalinog   Cebu Technological University  –   Main Campus   ABSTRACT   This study aims to know the effect of welding competencies at Senior High School (SHS) and  differentiated instruction on the academic performance of college students at Cebu Technological University – Main Campus enrolled in the Bachelor of Technical - Vocational Teacher Education (BTVTED) major in  Welding and Fabrication Technology during the academic year of 2025 – 2026. This study employs a  descriptive - correlational research design and seeks to establish the correlation of the students’ foundation in  welding a t the SHS level, their exposure to differentiated instruction, and their performance in welding courses  in college. There were 46 students, who were randomly selected across various year levels, who took part in  this study. The primary data collection tool used was a structured survey that assessed SHS welding  competencies, academic preparedness, practical skills, and technical knowledge, as well as the students’  description of differentiated instruction in terms of content, process, and product. Students w ho had welding  competencies at the SHS level exhibited greater academic achievement, and the differentiated instruction  design also fostered better learning outcomes because it addressed various learning needs. This study, as a  result of data analysis, proposed the instructional enhancement plan with the elements of bridging programs,  hands - on workshops, Differentiated Instruction (DI) training for the faculty, and the alignment of SHS  competencies to the college welding curriculum. The study underscored th e significance of welding as a SHS  competency and as a frontline academic strategy for students to succeed in technical - vocational higher  education. The findings open avenues for the educators, the administrators, and the policymakers on how to  provide solutions to challenges that students face in terms of their level of technical skills and overall academic  performance.   Keywords:   Technology and Vocational Education, SHS welding competencies, differentiated instruction,  academic performance, descriptive - correlational design, Cebu City Philippines   INTRODUCTION   Technical - Vocational education is a way for students to learn how to work in specific fields. In those  industries, people need to know how theories work and how to perform tasks by hand. Welding is one example  of a skill that many employers in the manufacturing sector require. To meet this need, the Senior High School  track for Technical - Vocational - Livelihood offers a focus on welding. With this program, students learn basic  academic facts and how to use tools  -   those skills are intended to help learners wh en they move into college  courses for welding. And the lessons prepare them for when they begin to work in the industry.   As some instructors observe, students differ in how they prepare for college welding courses. In many  cases those who studied related subjects are ready for the curriculum. For instance, a student might understand  how a specific tool functions before the class begins. It is common for the individuals to adjust when they start  new programs  -   but those from unrelated backgrounds often find it hard to comprehend basic concepts. If a  student lacks experience, they may not follow a procedure with accuracy. There   are also times when a person  cannot perform a manual task in a way that saves time. On this basis the skills a student gains in school are  what determine how they perform later. Due to the gaps, teachers must provide extra help so that everyone can  succeed.   Through the researcher’s direct involvement and encounters regarding college welding students, it has  been observed that students with SHS welding backgrounds have a relatively easier time understanding 

